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THE MODERN BICYCLE. I reduces so largely the rolling friction between the 

'rhe enormous alllount of capital represented by the wheels and the road by its principle of recuperation of 
bicycle indu�tr�' has been notilled in these columns energy. 'ro some slight extent these improvements 
before. Ori,d :mlly the velocipede found no application have been introduced among horse-driven vehicles, 
except as a toy. In the early days adults as well as but a curious mural is to be drawn from the fact 
children took up the bicycle as recreation pure and that it, is only when man became his own vehicle pro
simpl�, its propulsion ?ver t�le ordinary roads being 1'0 peller

. 
that the utlllO!lt refinements in the abolishing 

laborlolls as to make It avaIlable only uuder very ex· of resistance were introduced. It Rtill seems as if the 
ceptional drculIllStuncel:l. le8son of the modern bicycle had not been fully appre· 

In the old velocipede the inelasticity of the frame ('iated by the carl'iage builder. Within little more 
made it hard to drive, a,nd it was only rendered endur- than t.hree years the ordina,ry road wheel has been re
able from the I?oint of comfort by having a saddle duced in weight frolll forty or forty-five pounds � 
llIounted on sprlllgs. SlumbeJ'iug among the patent re- t.wenty pounds or even less. 
cords meanWhile was an invention which was destined Little further development in this line is to be how
to transform the primitive bone shak�r into a convey- ever, looked for immediately. Probably t.he iowe�t 
a

.
nce of ease and comfort and to llIinimize the inequali· liniit of wehrht for ordinary use has now been reached, 

tIes of the road. Thl' applieation of this invention, and the llIinor points of width of tread, length of 
now known as the pneumatic tire, the adoption of a wheel base and similar features of proportion have 
slight change in proportions. and the use of multiply· been pretty well fixed. 
ing gearing for the in('rease of speed, were all that America has made the most wonderful progress in 
were wanting to make the modern bicycle. the development of the wheel, and her manufactur-

The development of the cycle, notwithstaniing. ers have been so alert and enterprising, competition 
was slow. First came the old·fashiom-d high-wheel so keen, and the public so critical, that tbe American 
bicycle, the possible diameter of who�e wheel was fixed wheel is to·day the most beaut.iful mechanism and the 
by the size of the person riding. By special lever- lightest and ea!'iest running of any wheel manufac· 
ag'e arrangement the size of the wheel was in- tured in any country. The most defecth'e featnre of 
crea!led in sOllie ca!'e!' up to 7 or 8 feet in diam'!ter. the wheel is the tire, which is very pPI'ishable and 
After various efforts at front·drivpn low or safety which is ill calculated to with!ltand thfl severe exac

wheel.; came the Illodern safety, driven hy the rear tions of our bad country road!'. It is believed, how· 

whppl. Solid India ruhber tires wel'e still in use, and ever, that great improvement will be made in this line 

various attempt!' were made, and with more 01' less during the coming season. 

succe!'s, to introdu('e springs into the frallle, so as to ••• , • 
moderate the jar incident to the inequalitil;s of the 
road. nntil the pnpumatic tire was introduced. 'I'he 
lllodern bicyeie is the result. 

Two pxhibitions of bicyclps and accpssories are to 
follow ea('h other ill rapid succession during the next 
two wepks-onfl ill Chieag'o and one ill New York. In 
February a third exhibition is to be held ill Denver. 
The SCIENTIFIC AMERICAN, realizing that compara
tively little is known by the genel'al public of the 
methods of llJanufacture adopted in the modern bi
cycle facil ry, and that lllany points in modern bicycle 
constructio,1 are but little understood, has deterlllined 
to present it;; readers with the methods of construction 
and machinery used in the production of a first-class 
wheel. 

The pxhibitions alluded to above will show the pres
ent development of the machine, which, in conjuntl· 
tion with the electric raill'oad and the automobile 
carriage, is doing its part to make the horse· drawn VP
hicle in great part a thing of tIll' past. In them will 
be repre�ellted the la.test modifi('ation� of thh� most in· 
teresting mechanical achievement, which enables a 
man to increa!le his speed from four miles an hour to 
twelve or fifteen--a machine in which the st.udy of 
joints has received great attelltioll and where the 
art of connecting steel llIem bel'S of a frame has bflen 
brought to the highest perfection-·in which the sub
ject of bearings has been worked up to cOlJsnmmate 
excellence so that a ball bearing wheel will travel 
thousands of lJIiles without the balls or cones showing 
any appreciahle wear. 

Merely as an example of the truss, a bicycle repre· 
sents a veritable achievement, for its frawe may be 

: considered as a truss spanning a distance between the 
front and rear wheel axles, alld in the case of quadru
plet and quintuplex wheels the truss may have to carry 
nearly a thou�alld pounds. 

The mOt;t healthful sign of what cycling really 
means is its employment by business men, by the 
farmer and by govel'nment officials. The cycle is be· 
ing used by the police of diffel'ent citie�, by the post
men and by street inspectort'o It is being used with 
the greatest succes.,. by the signal serviee department 
of the army, and cycle drills in the rl'gular army will 
soon be among the tactical evolutions in this country, 
as they have long been abroad. 

As an example of the practical use of the whepl in 
the regular army, Lieut. Hugh D. Wh;e's ride from 
Sackett's Harbor, N. Y., to Governur's Island, in the 
harbor of New York City, llIay be cited. Mounted on 
an 18Yz pound racing wheel, and loaded with a pack 
representing the heavy marching order equipment of 
the regular army, the distance of about 400 miles was 
made in 84 hours. 'I.'he heat of the weather, the sandy 
roads, and the mountains traverspd made the ride an 
unusually trying one, but six homs' sleep bl'ing- ob· 
tained during the pntire trip. Con!'idering the pxtreme 

A RETROSPECT OF THE YEAR 1895. 
The past year has been distinguished as much, un· 

fortunately, by the loss or great leaders in the world 
of science and art as by the number and value of the 
dh-coveries and achievements that have marked its 
pro�ress. A death roll which contains the naIlles of 
our own Profesi'or Riley, United States Entomologist, 
and of James Dwj�ht Dana. and on the other side of 
the water the names of Pasteur and of Thomas Henry 
Huxley, is a sad one to contemplate. 

Engineering.-In tbis department the greatest event 
of the year was the opening of the North Sea and Bal· 
tic Canal, which has a total leugth of 611"0 mile!' and 
cost $39,000,000. About the same.time was opened the 
Harlem Canal to the lIorth of Ndw York City, which, 
though not remarkable for its size or cost, will have 
great commercial and strategic value, as uniting the 
East and North Rivers. 

The Puget Sound and Lake Washington Canal, 
connecting the waters of the Pacific with 11 large fresh 
wat!'r lake in the Northwestern State of WaE>bington, 
is progressing favorably. Of canals projected we 
notp. in the United States the Atlantic Coat'twi!le Canal, 
from Philadelphia to New York, the Cape Cod Canal, 
and the canal from thl' Atlantic to the Great Lakes. 
The projected Nicaragua Canal has been somewhat 
set back by the report. of the commission of experts, 
who have stated that the preliminary estimates were 
too small. It will be a far more costly work than was 
at first snpposed. 

During the year the contract has been let for cutting 
the longest tunnel in the world-the Simplon Tunnel, 
through the Alps. It will be 12�4' miles long, and will 
consist of two tunnels, spaced 56 feet apart, one for 
each line of rails. The contract price is $13,750,000. 

Other great works that have been steadily ad
vanced during thp year are th!' Chicago Drainage 
Canal, in Illinois; the Peryar Dam, in India, which, 
when completed. will be 178 feet high. 1.300 feet long, 
and coutain 5,000. 000 cubic fpet of masonry; and the 
great Siberian Railroad from Russia to the Pacific. 

Transpol'tation.-This year wiII ever be memorable 
for the great ad vance in rail way speeds both in Alllerica 
and England. The remarkable long distance speed 
developed in the London·Scotland race, in England 
was followed by a similar acceleration in America, 
of both of which we give the results: -r 

Wcst Coast Ronte, London to Aberdeen . . . . . ... . . . . . , 539 ·75 miles. 
Average I:'pced, including stops • • • • . .  , • • • • • • • ••. . .  63'24 h 

excluding stOps, . . • • • • . ••• • • • • • . . . .  63'93 u 

New York Central, New York to East Buffalo . . .. . , ... 436'32 ,. 
Average sIeec:l, including stops . . . . . . . .  " . .  , . . . .  , • .  63'54: .. 

excluiling stops.,." ., ...... ...... 64'22 •• 

Lakc Shore and 111. Southern, Chicul(o to Buffalo .•. • • .  510'1 
AYerage 8pecd, including stops • . . • • . •  , • •  , • . . •  , • • . .  63'61 u 

excluding stops, • . . . .  , . . . • . . . • • . . . • 65'07 u 

lightnel?s of the wheel, it stood the trying ordeal of the There has been a steady increase in the weight and 

hip extremely wPl\, and the Iig-ht raeillg' tires stood pow PI' of 10(,OIllotives. The driving wheels are being 

with but a few punctures until one gave out. near made larger and stealll pre8SIlres are increasillg, 18u to 

the end of the trip. The ridillg- spepd was 12:J:( 200 pounds to the square inch being common. 

miles an hour. J.iput. Wisp is in the regimpnt of the ElectrH'al traetion has received !lome very important 

Ninth Infantry. U.S. A. Such !'ervil-e as that repre!'ent- applications. notably in the 96 tOIl electric locomotive!! 

ed hy thi'S ride might be invaluablp in time of war or of the Belt Lille Tnnnel. Baltimore. These are doing 

riot, One of the bu!'hings !'plit and six homs were lost I excellent work, having on one occa!'ion hauled a 2,000 

by the rider in making a new one at a common black- ton train with faeility and without any tendellcy to 

I'rnith shop on the road. The performance shows the slipping of the wheels, Anothpr important applica· 

efficiem'y of the wheel for d 'Spatch purpo�es. tion of the system to a standard gage railway in this 

The g-rput perfection of the bicycle depp� country ha� taken place on the N. Y., N H. and H. Ry .. 

bal! hearings, which eliminu te 8.9 ... · where a trial speed of 60 miles pe" hOllr has bepn ob-

IH"" macbmADropAr, anc1 ".' tained with a passenger train. In 'Ii''"'I.Ilce a 90 ton 
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electric locomotive, of the Heilman type, has been th e density of nitrogen ohtained from the atmosphere development of prints on bromide paper, advilSing 
tested in experimental work. and that obtained from chemical compounds. Atmo- particularly the addition of, to a metol and hydro. 

Electric street traction has continued to grow in spheric nitrogen was always heavier by the amount of quinone developer, barium h ydrate as yielding vel-
favor. In 1887 there were only lS e lectric roads in the argon that was present wit h it. vety black prints. 
United States; to·day there are 850 roads with a total This year has seen the development, in useful com· He made many beautiful photographs in Central 
mileage of 10,000, representing an investment of $400,- mercial form, of acetylene, a brilliant illuminant, Park, of the landscapes, sheep and other ani mals, and 
000 000. In this connection it is interesting to note which is oht ained by the action of water upon calcium was also an expert in the development of instantane
that the possi bilities of canal towage have been tested carbide. As compared with the other hydrocarbons, ollsly exposed plates. 
i n  hath the  old and new worlds; here in the form of a methane and ethylene, the ratios of i lluminating He was idtntified with several photographic socie
traveli n/!: motor, working separat.ely from the boat, I power are : methane 5,"0' ethylelle 70: acety�ene 240. tie!', and bad been president of the photographic sec
and in France by the u!'e of a motor upon the boat it- In photograph y we note that at the sOIrl'ie of the  don of the American Institute for many years: also at 
self, hauling upon a chai:l laid in the bed of the canal. Royal Society at Dublin this year, Dr. Joly, of D!J.b- one time he was vice-president of the Society of Ama· 

Under the head of transportation the year will be lin, preseuted some photographs in color, which teur Photographers, of New York. Seldom has any 
celebrat�d as seeing the practical development of the showed" the same fidelity of reprod uction that char- amateur continued such a lively interest in photogra
horseless carriage, or motocycle. In the Paris-Bor- acterizes the ca mera. " phy as Mr. :Newton :did, and the photographic world 
deaux race over 60 vehicles startfld; and the first two The riotable event in the medical world has been has been much benefited by his investigations. 
prize winners covered the S60 miles at the respective the succes�ful treatment of diphtheria with antitox- 'fhe funeral occurred on December 26, at the Church 
rates of 15 and 14·9 miles per hour, many of the other ine. This is one of those great triumphs of medicine of the Divine Paternity, corner of Forty·fifth Street and 
contestants making excellent time. In the Chicago whose bem-fit to mankind is beyond pos�ible estimate. Fifth Avenue, and was largely attended. Dr. Eaton 
race the winner u:ade a speed of over 5 m iles per hour Professor Roux announces 74 per cent of cures on 300 and Dr. Collyer each paid eloquent tribute to Mr. 
through a course that was blocked with snowdrifts I cases, and Professor Erlich 85 per cent on 16S ca�es. Newton's memory. 
and mud-the r�sults of a blizzard of the day pre- I The geographical world has welcomed hOlIle this ------._.H .......... _-----
vious. year from Polar expeditions Lieutenant Peary, the Mannfactured Iron and Steel. 

The bicycle contin ues to enjoy an enormous and; Jackson-Harmsworth expedition and Profesbor Borch- The event of the week, as report.ed ill the Iron Age 
ever· increasing popularity. It has WOll its way this I grevink. The efforts of the latter gentleman will for December 26, was the opening of the new set of bids 
year i nto the highest circles, and when i ndulged in probably result in the organization of an Antarctic for the construction of the Appraisl'IS' Stores in this 
with moderation it has received increasing medical in- expedition. city. The figures submitted are the following : 
dorsement. This year has seen an extended use of The present disturballces i n  the T urkish empi re and Bessemer. Open hearth. 
wooden and aluminum rims, narrow treads, and larger the gathering of the European fleets suggest a pos- Post & M�Cord, New york . . .. . . . . . . .. $339,550.00 $339,550.00 
bearings. 

-
sible rearrangement of geographical maps in Eastern Benj. Hyde, Chicago . . . . . . • . . . . .••• . . .  3.39,880:00 339,800.00 

In naval and marine engineering, the year has Europe at an early date. Pennsylvania Steel Company . • . • . • • • . • 841,313.00 845,591.00 

shown that there is a continued telldency to in- The ind u strial world has to record in America the �.�i�J��:��:.'.���::::::::::: :::� ::::� 
creased size and speed in ships. In rega;-d of speed h olding of the Atlanta Exposition, at Atlanta. Ga. ; Edge Moor Bridge Company . . . . . . . . ... 371,500.00 374,500.00 
a noteworthy performance was the U. S. steamer and in Europe, the acceptance of the designs and the C. A. Schneider's Sons, Washington, 

Col umbia's transatlantic trip, at an average speed of execution of other prel iminary arrangements for the D. C . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 377,5P3.00 877,583.00 

18M- miles per hour. This is far beyond anything on World's "Fair to be beld at Paris in the yearJ900. The Passaic Rolling Mill Company . . . . . . . . . 385,953.00 385,�53.00 
Youngstown Bridge Company . • • • . . . • . . 405.987.00 408,';-84.00 

record for a warship on a run of that distance. In the Atlanta Exposition will always possess special histori- New Jersey Steel and Iron Company . • . 406,600.00 406,600.00 
merchant marine, the run of the Cunard steamship Lu- cal significance. It marks the coming of age, the ripen- Berlin Iron Bridge Company . . . . . . . . . • .  4111,844.00 425,947.00 

canis, from QUt'enstown to Liverpool, 240 k nots in 10 ing i n to the strength of full manhood, of what bas Leach & Son, Chicago . . . . .. .. .. ... . . . 429,393.00 398,763.00 

hours, is the record performance of the year; and it is very aptly been termed .. the New South." The lowest bid made some time since was $419,000, 
even more creditable than her transatlantic record of The ominous war cloud which darkened the relation- but since then the plans have been modified, and where 
over 22 knots per hour for the whole trip. The Buenos ship of the United States and England in the closing they formerly called for about 7, 000 gros� tons of ma
Ayres, a cruiser built at Newcastle for the Argentine day� of the year will be chiefly remarkable in history terial, the new plans, on whiC'h the above figures were 
Republic, steamed 23ft knots on a six· hour trial. for the widespread expres·sions of mutual regard and made, required only a ,bout 6,000 lIet tons of material . 
There is 1J0ticeabie a growing tendency to increase I goodwill which it immediately drew fort h in profusion It will be noted that quite a n umber of bidders q uote 
the power of the q uick-fire secondary battery of war- on both sides of the water, and for the equal abhor- exactly the same prices for Bessemer and for open 
ships, and to d ecrease the weight of the heavier guns. rence with which the possibility of what. was aptly hearth steel, while with a number of others the dif
The enormous energy of quick·fire is shown in a com- termed a fratricid al war was regarded by all classes of ference is only slight. We believe that this i� the first 
parison of the  energy of fire per minute of the Buenos society in both countries. conspicuous instance in which this h as been brought 
Ayre�, a 4,500 ton cruiser, with that of the Royal Oak, ... • I .. out in tbe structural t rade, the usual custom being to 
a 14,000 ton battleship. In the former ca�e it is  304, 844 Henry J. Newton. ask somewhat higher prices for open bearth . It is a 
foot tons, as against 292,830 {oat tons in the larger The accidental death of this old veteran, yet modern somewhat striking commentary on the ability of the 
boat. photographer, 72 years old, on December 2S, 1895, we basic open hearth to come close to Bes8e�r in cost, 

In the United States Navy we have seen the launch are sure wIll be regretted by his  many friends and on rigid specifications. We understand a Pi'ftsburg 
of the Brooklyn, an improved New York. The Iowa, others interested i n  photograph y. While crossing mill has taken the material. We quote fOT large lots 
which, in power of heavy gun attack, will be the mo"t I Broad way from the east to the west side between on dock: Beams, l·68c. to 1·75c.; aogles, 1"500. to 1·60c.; 
formidable warship in the world, is nearing comple- 1'wenty-third and T wenty- second Streets in this ci ty, universal mill plates; 1·60c. to 1·65c.;  tees, 1·75c. to 
tion; and this year sees the practical completion of on Monday evening, December 2S, h e  accidentally fell 1·80,�.; channels, 1·7Oc. to 1 '80c ; steel plates are 1 50c. 
that famoUl� trio, th e Oregon, Massachusetts alld In- in front of a Lexington Aven ue cable car which had to l·00c. for tank, 1·65c. to 1·75c. for shell, 1·75c. to 
diana. j ust started, and before the car could  be stopped he 1·90c. for flange, 2·10c. to 2·25c. for fire box, and 2·25c. 

A noteworthy event of the year was the speed at- was crashed, and lived but five minutes. to 2·50(). for locomotive fire box, on dock. C h arcoal 
tained by the torpedo destroyer Sokol. In making Mr. Newton was born in Connecticut in 1823. He plates are 2·25c. for shell, 2·75c. for flange, and %c. ad
SO)4 knots, she wat; tbe first boat of any kind to pass married and settled in New Yurk in 1856. For the vance for fire box quality. Refined bars are 1·S5c. to 
the SO-knot limit. past thirty-five years he had l ived in the F< r.·y-third 1·50c., and common are 1·25c. to 1·S5c. , on dock. Raft 

The status of the United States merchant marine Street house. He was a mem ber of the firm of Light, steel bars, l·30c. to 1·S5c.; flteel hoop, l·OOc. to 1·75c. 
has been greatly raised by the addition of t hose two Bradbury & Newton, manufacturers of piano�, and in base. Steel axles, 1·65c. to 1·80c.; scrap axles, 1·70c. to 
splendid vessels, the St. Louis and St. Paul, of the this business and through j udicious iuvestment in real 1·80c. ; links and piD8, 1·65c. to 1 80c. Best iron boiler 
American line. They are of American material" from estate in the northern part of the city, he amassed a ri vets, Sc. to S·25c. delivered. Steel rivets, 2·15c. to 
truck to keelson," and a re the equal, and, in accom- comfortable fortuue. A number of years ago he re- 2·25c. 
modation, the superior, of anytbing afloat. tired from active busines� and devoted himself to • •• I • 

The naval battles of the Japanese war have verified amateur pbotograpby. He was president of the New- Cycle Notes. 

existiDg theories as to guns and armor. The develop- ton-Merritt Bronze Company, of Nyack, the business There are no very marked improvements in the 
ment this year has been in th e direction of higher ve- bein/!: conducted by his son. bicycles for 1896, with the exception of larger tubing 
Iocity of projectiles and lessened wei/!:ht and cali be

. 

r of I He began the practice of photography soon after the and barrel hubs. To those accustomed to a �mail hub, 
guns. At Elswick, we are told, "a muzZle velocity of introd uction of the daguerreotype, and by research the barrel hub looks clumsy, but it  allows the use of 
4, 800 foot seconds has been obtained with a charge of and experiments  was able to suggest and introduce large balls  in tbto bearing, and thereby decreases fric
cordite." This is nearly double the highest velocity of several useful improvements in photo/!:raphic manipu- tion. 
recent years. In armor the United States has continued lation. A tire stuck full of knives, tacks, etc. , h all been on 
to lead the world; and in other countdes tbe develop- Havin� acquired the art of drawing and painting, exhibition in a Broadway store window, New York, 
ments have been alon/!: those lines of improvement and noticing the usefulness and adaptability of pho- for some time. This tire contains a layer of cork be
first laid down by our manufacturers. The A merican tograph y for obtaining details which it would be d iffi- t ween tbe tubes. A cross section of the tire sho ws the 
system, which, briefly stated, p'resent� intense bard- cult to remember, he became infat uated with the new cork to be crescent shape and one-third of an inch 
ness of face rather than thickness of metal to the shot, discovery and devoted h imself earnestly to its illlprove- thick in the widest part. It is inclosed between two 
bas up to this year succeeded in smashing the harde�t ment and perfection. He had his laboratory and sky- tubes of rubher, each of which is a seamless tube. 
shot that struck it. Reports now come from Ru�sia light arranged on the top floor of his residence where. The cork lining lies within the running surface of the 
of a successful perforation by a shot which is made on he pur�ued his experiments. He recommen ded the use tires, and if the outer tube is cut or torn, the inner air 
some secret system, wh ich is supposed to consist in of nitrate of ammonia in the silver bath for the sensi- tube, being protected by the cork, remains good. It is 
attaching a separate point, wh ich is made of softer tizing of albumen paper, by whicb the need of prelim- said the practically puncture-proof quality does not 
metal, to the head of the shot. Perha.ps the most i m- inary fuming with ammonia is avoided. seem to interfere with the resiliency of tbe tire. 
portant event in the electrical world was th

'
e opening Abont 1876-77 he improved the collodion-bromide The parcel carrier, which is a tricycle with a capa

of the great Niagara Fal ls electric plant . Other suc- emul�ion process and prepared an emulsion by which cious carrier in the real', is now a familiar sigi}t in New 
cessful plants for long di.;;tance electrical transmission dry plates as sensitive as those by the wet plate pro- York City. They are much more economical than de
of water power, that have been opened or enlarged cess could be made and used at any convenient time. li very wagons. 
this year, are those of Sacramento and Oregon City, He further suggested the use of tbe fixed alkalies such French wheelmen have adopted a code of signab 
respecti vely in California and Oregon. as carbonate of soda in developers in place of aOlIllO- whistle. The whistle is. much used in France hi 

The Gla!'/!:ow Hyd raulic Power Su pply, opened this nia, and later, with the introduction of the /!:elatine ference to the bell. 
year, il! remarkable for the h igh pressure, 1, 120 pounds dry plate process. advised the use of yellow prussiate A bicyclist in England who killed a man by 
to the sq11are inch, at which it if' operated. of potash in the pyro developer, which gave the latter ing him down on the road was indicted 

The most. i mportant even t in the field of chemistry g-reater vigor and produced more brilliant nel?ath-es, slaughter, and is now serving a four months' 
was the discovery of a new constituent of the atmo·,  He also recommended the single solution iodide of of imprisonment at hard labor. 
sphere-argo:l-hy Professor Ramsay and Lord Ray- ! llIercu ry intensification method for gelatine plates. A New York expressman who ran dow 
leilrh. The discovery of thi� element explains the dis- : Sin ce the introduction of the coal tar developers he I woman was sentenced to nine months' im 
crepancy which chemists have alway!' found between su�gested certain modiflcations in their use for the for reckless driving. 
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THE TRIBUNE BICYCLE. taper cold swedging is employed. The swedging ma-

Within the JJa�t three years, the American bicycle ' chine carries a heavy head like a lathe head or chuck, 
ind ustry hat! grown up to dimensions which fairly en- which rotates in a horizontal axis, and within which 
ti tle it to be considered representative of the country are eight hammers, which by the action of the ma
and of t h e  day. Every day sees h undreds of wheels of chine move in and out in radial directions. A piece of 
high and low grade made in the factories of this co un- cold tubing pushed into the machine and fed up by 
try for the Alllerican and foreign market.. Three years hand is subjected to a multiplicity of blows and has its 
ago the English bicycle was conl:!idered by many the diameter rapidly reduced, the workman being able to 

. bel:!t w heel, and the possessor of such was apt to con- give it any desired taper. The metal thus tapered is 
sider himself better eq nipped than his friend who rode flattened aud bent to the proper curve to give one side 
one of American manufacture. Now, all is changed. A of the fork. 
visitor to England or to the Contiuent, if a cycling The cups and cones for the ball bearings al'e made 
enthusiast, cannot fail to be impressed by the t!uperi- ou autowatic t urret lathes, the turret carrying iu some 
ority of American wheels as contrasted with the foreign cases as many as five tools. A bar of tool steel which 
on�8, and no wheehuan really au fait in h is subject may be 20 feet long is introduced into the machine and 
would dream of b uying h is wheel abroad, so superior is gradually and automatically fed up to the tools, 
is the Alllerican make. The in-
d ustry hal> brought about an enor
JlIOUS development in the lUanu
facture of spt-cial tools and of parts 
of bicycles. 

Many assumed bicycle manufllc
turers simply buy t.ht-se parts and 
do their own assembling. But for 
the production of t.he absolutely 
h igh grade American bicycle, a 
factory is required which will turn 
out practically all the parts of the 
w heel manufac tured, for unless 
such is done one concern cannot 
be answerable for the perfection of 
the whole machiue. 

The aim of the constructor of this typical American 
wheel has been to secure simplicity and produce au 
absolutely standard article. Its criterion is its quali ty 
pure and simple. There are, however, some novelt ies 
introduced that are especially worthy of illustration. 
Onp of these alfects the crank and crank shaft m(;ch
anism, the crank being secured to the shaft in a new 
way. V-shaped teeth are formed upon the crank 
shaft and upon the aperture in the pedal arm. This 
aperture in the pedal arm IS split and provided with 
a tightening screw. To attach the crank arm to the 
shaft, it is thrust over the end of thl' shaft and the 
tightening screw is turned up, when it is secured as 
rigidly as if all were one piece of metal. Those who 
have struggled with the old-fashioned cotter will real
ize the advantage of this crank, which is instantly 

released with two or three turns of 
a screw. 

The handle bar is made adjust
able by an arrangement of equal 
simplicity and efficiency. The 
socket in the head which receives 
it is threaded. On the center of the 
handle bar is brazed a sleeve 
threaded with the same pitch of 
screw. The socket is split and pro
vided with I\. tilChtening screw. 
The screw is loosen ed, the handle 
bar thrust through the socket and 
screwed into place. When at the 
desired angle the screw is tigh t
ened and the whole becomes prac
tically one piece of metal. By re
versing the handle bars, they can 
be used in up-turned or down
turned position. 

We select as the representative 
of such a factory t h e  works of the 
Black Manu facturing Company, of 
Erie, Pa. , a company which pro
d uce the highest grad e of wheel 
and which put it on

' 
the market 

VIEW OF EXTERIOR BUILDINGS-BLACK BICYCLE. .1'6. CO. The sprocket whpels ought not 
to be spoken of as a novelty now. 

pu rely on its merits without the 
ad ventitious advertisement of paid riders. The 
wheel made by this company, the " Tribune Bicycle, " 
embodies the best possible practice and is correspond
ingly free from structural variations of unproved 
merit. 

The tubing, whose walll! are of 20 gage thickness, is 
of American make, th e company baving found that 
English tubing could not be obtained of sufficiently 
e ven quality. At the j unctions · of the tub�s forged 
connections are employed. These are recei ved in a 
solid stat.e and are machined out, drilled and turned, 
until only a shell of the original material is left. Each 
connection has projecting n ipples 
which enter the ends of the tubes, 
and the whole is so accurately 
made that when the ends of the 
tubes are placed over the n ipplE'S 
the frame w ill hold itself together 
without further fastening. The 
tu bes are of uniform diameter 
throughout and are simply cut of 
proper length, so that their natu
ral strength is unalfected. The 
most striking instance of the pre
paration of the forged connections 
is in the crank bracket. This is received as 
a massive forging weighing 8 pounds 2� 
ounces, in general shape a cylinder, with four 
solid projections. This is put into the finish_ 
ing machine and finished. It comes out with 
the solid cylinder drilled out so as to present 
a large aperture through which the crank 
shaft is to go, and its ends faced olf and finished 
for the reception of the ball races. The four 
projecting m pples are drilled olit and are aillo 
t urned down on the outside so as to fit accu
rately the outside of the tubing. The bracket 
now weighs 8 ounces; all the rest has been con
verted into drill chip!.'. One of the typical 
connections is that used for the head of the 
rear fork!', which forging we specially illus
trate, in order to show how solid a construc
tion is given to this vital point. 

The frame has now to be brazed together. 
The pieces are placed in a massive iron jig or 
tem plate, adapted to receive them and retain 
them in pmlitiol1, and which holds horizontally 
the enti re frame. This template is mathe
matically aCtlUrate. While held therein, holes 

are d" ilIed through the connections and tube 
ends and pins are driven in, pinning all the 
parts togethE'r. When removed from the jilC 
t he frame is perfectly rigid. It now goes to 

braziers, who, with the best quality of bras� 
with large !ras blowpipes, brazp all the parts, 

quid spelter penetrating all the joint8 and 
running out around the pins. The frame 
.,es to th e flIers, after the borax hal! been 

oft' it, who. with file and emery paper. /Co 
e connections and over the tu bing, polishing 
removing every excrescence, which, it will be 
gives the frame an absolute hand finish over 
ace. 
s taper toward the end, and to produce this 

which shape and cut off from it bearing after bearing, 
w hich drop from it every few seconds w ithout any at
tention from the workman. A liberal su pply of oi l is 
kept in constant circulation through the machine, fall
ing upon the c utting tooll'. The bearings thus finished 
are purposely left 0'005 of an inch too large. They 
are then screwed on a mandrel in a special lathe and 
the final finish is given by hand. They are then tem
pered by secret process with sperm oil and polished, 
coming out with a beautiful straw color, equal in finish 
to any stpel tools made. 

The standard finish of the machine is black enamel 

They are cut to the cycloidal or 
theoretically correct curve, which avoids all fri cti on of 
the chain against the teeth. This has long been the 
specialty of the Black Man ufacturing Company, but 
now the sy&tem has spread among other com panies, 
and cycloidal sprockets are characteristic of several 
other first-class wheels. 

We also illustrate the system of truing up the wheel. 
Each wheel is mounted on a gaging frame, and the 
workman, by setting up and loosening the nipplel', 
brings the rim into an absolutely perfect plane. The 
steerinlC arrangement of the tandem machi ne de
serves attention. Sprockets are carried by the front 

and r,E'ar steering posts. and these 
sprockets are connected hy chains 
and rods so as to insure unity of 
stpering action between the front 
and rear handle bars. 

• • •  
Wood Preeervloir to Swltzerlaod. 

Handle Bar. Head of Rear Forks. 

A simple. effective, and cheap 
way of preserving wood from de
cay is practiced in Switzerland in 
the preparation of posts for the 
telegraph service. A square tank , 
having a capacity of some 200 gal· 

Cru n k  Bl'Rckl't. SprockuL \Vhl'! ' I .  ( ' ra l l"k nlH l I:Jcuri ll!  .. �. 

Cycloillnl Sprocket Whe",'. UIH' Chail l .  
DETAILS O F  THE TRIBUliE BICY 

and nickel plate. The enamel is put on in four coats, 
two of Inda rubber enamel and t wo polishing coats, 
the frame being rubbed down ' with rottenstone be
t ween the applicationI'. This lCives a finish eq nal to 
that of a piano body. To secnre evenness the enamel 
is applied by dipping in a tank of the compound , after 
wh ich the parts are h ung up and allowed to drip to 
remove the surpl us before baking. All nickel plated 
parts are first copper plated. This prevents water or 
moisture getting under the nickel and rusting the steel 
and thereby causing a separation of the coating. 

Ions, is supported at a height of 20 feet or 25 
feet above the ground by means of a light 
skeleton tower b uilt of wood. A pipe drops 
from the bottom of the tank to within 30 
inches of the ground, where it is connected 
witb a cluster of fiexible b ranches, each end
ing with a cap baving an orifice in the ct-nter 
Each cap is clamped on to the larger end of � 
pole in such a manner th at no liquid can escape 
from the pipe except by passing into the wood. 
Tbe pOles are arranged parallel with one an
other, sloping down ward, and troughs run 
under both ends to catch drippings. When 
all is ready, a solut ion of sulphate of copper, 
which has been prepared . in the tank, is 
allowed to descend the pipe. The pressure 
produced by the fall is sufficient to drive the 
solution, gradually, of course. right through 
the poles from end to end. When the <>pera
tion is pnded, and the posts dried, the whole 
of the fiber of the wood remains permeated 
with the preserving chemical-Work. 

011 of Ca •• la a. • Defraetlve Medium. 

Oil of cassia has a higher refractive index 
than cedar oil, and Dr. H. G. PilfaJ d finds it 
brings objects examined in it into sharper con
trast. In a paper read before the New York 

Academy of Med icine, he stated that he had worked 
with a sample having a refractivt- i ndex of 1 '593. Ba
cilli examined in this oil exh ibited an u n rivaled bril
liance and sharpness of contour. The min uter detai ls 
also. ' such as spores. fi8.Jtella, etc. , are shown with a 
distinctness i mpossible in cedar oil. The oi l of cMsia, 
like the oil of cloves, tends to abstract the ('olor from 
haci lli stained with some of the anil ine dyes. Il. dis· 
advantage not shared by cedar oil, but it is stated 
that this does not take place with suffi('il'nt rapidity 
to interfere with the (l iagnostic examination. 
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Ice Caves of Japan. IItPROVED DRAWBRIDGE GATES OPERATING I bridge engaging a pinion on a shaft which has at its 

A correspondent to the London Field gives the fol
lowing account of a wonderful cave in Japan : 

MECHANISM:. other end a crank arm, a wrist pin on this crank arm 

Some eight or nine m i les from Shoji, in the woods, is 
the entrance to t h e  great ice cave we had come so far 
to see. a nat u ral circular depression or basin in the 
ground in the middle of the forest, some thirty yards 
across and about forty feet deep. At the foot of one 
of the sides is a dark open ing in the lava, a few feet 
down which may be seen the top of a wooden ladder. 
This is about t wenty feet long, and at the foot of it 
are a heap of blocks of lava. down which we scrambJed 
for some th irty or forty feet more, iill a floor of solid 

To simplify and cheapen the opening and control- engaging a rod pivotally con nected with crank arms 
ling of the gates of drawbridges, w here the mechanism on the posts. This rod is made up of a number of 
is actuated by the opening and closing of the draw- parts, made endwise adj ustable by turnbuckles, and 
bridge, the improvement represented in the accom- ' has at its middle a loop or eye into which projec�B the 
panying illustration has been patented by George F. wrist pin. The pinion shaft is carried by a p/l.ir of 
Ryan, and is bein g  introd uced by Joseph L. Duplissis, h angers, one of which permits  partial movement to 
of Nos. 6357 and 6359 Champlain Avenue, Chicago, Ill. the end of the shaft carrying the pinion, enabling the 
The large engraving is a side view of one end of a latter to accommodate itself to changes in the vertical 

ice, more or less flat. was reached. Very careful pro-
gress along this had to be made to avoid slipping down 

. 
position of the end of the bridge, the end of the shaft 
being norm ally uph eld by a coiled spring. A cam on 
tbe nnder side of the bridge alsO engages an anti-fric
tion roller on a hracket embracing the pinion; whereby 
th e latter and its connected parts are depressed, when 

and extinguishing the torches. For the first fifty yards 
frequent blocks of lava rise th ro\lgh the ice of the floor, 
wh ile further on there is nothing but ice. The lava 
roof is sometimes thirty or forty feet above one's head, 
sometimes ollly four or five feet from the floor. The 
l ight of the torches glanced continually on icicles many 
feet long pendent from the roof. Presently we passed 
som e large blocks of ice, which had been cut by the 
country people for sale at Kofu, some miles off. At 
nearly four h undred yard s from the entrance abont 
twenty wonderful ice stala g m ites, from two t o  five feet 
in height, rose from the floor close to a lava wall 
form i n g  apparently the end of th e cave, to meet icicles 
ha ngi ng from the roof from which water at this time 
of the year con tinually d rops on to them. The tops 
of these stalagmi tes form h ollow bell-shaped cylinders, 
giving out a faint note like a �ong when strnftt ; they 
are partly filled wit.h the water which drips on to them 

1 i: 

from the icicles above. Soon by the side of the m ,  on the lI&&>WBRmGE GATES OPERATING ItECHANISIt-END 

left, a low arch in the lava on the level of the floor, about VIEW. 

th ree feet high, may be seen. Down this is a strong I bridge on which the i mprovement is applied, and over 
current of air ; there is a rapid d escent for some thirty- which is-also carried an elevated rail way, the adjacent 
fi ve feet, and thence the course of the cave has been : abutnieht, the gates and the operating and control
fol lowed for another two hundred yards or so, but ling mechan ism being shown, and a portion of the 
owing to t h e  strong current of air which constantly I abutment bei ng broken away to show the parts be
extinguishes the torches, and the smallness of the pas- I neath the road way. 
sage, which slopes down rapidly from the entrance, no I The drawbridge, which revolves about an axis at its 
detailed description of it can be given ; but undoubt· center, h as curved ends, there bei ng a corresponding 
edly the cave runs on for some distance, perhaps to I curve i n  the abutment, and on each sidc of the road
another on tlet, for the cnrrent of air is very strong at way is a gat.e post, preferably surmounted by a lam p 
the extreme point to which any one has yet pene- with lenses of colored glass for signaling purposes, the 
trated . post being suitably stepped to maintain it firmly in 

The ice has probably remained frozen in the cave place. Immediat.ely beneath the lam p, on each post, 
froUl t h e  winter months, the action of the higher sum- is a short arm or plate, for use as a signal, as such de
mer tem perature bei n g  insufficient to do more than vice may be operated for the ele vat ed railway sim ul
affect t :l e  surface of the ice floor, form a few pools of taneousiy with the gates. For the dri veway and side
water, and melt part of the ice stalactites and stalag- walks the gates are so moun ted as to yield when they 
mites. The temperature of t he cave in summer seldom I meet obstructions, and the drive way gate is attached 
exceeds 35° Fah. , and that in the decli vity or basin in to sleeves fitting loosely on the post. The movement 
the ground at the entrance 
some 100 or 12° higher ; on 
going up from the latter to 
the le vel of the ground in 
the wood, a rise of some 20° 
on a warm day is  at once 
experienced . 

• • •  
The A. rgentlne C ruiser 

B u e n os A.lre •• 

necessary, to th e proper position for engagement with 
the rack. Provision is also made for closing the gates 
as desired, when the bridge is closed and at rest. 

• f . '  • 
Where Peonies are Coi ned. 

It is not general ly known that all the minor coins of 
base metal.  such as pennies and nickels, are made at 
the Philadelphia mint, and that nearly 100,000, 000 pen
nies are coined here every year. This large number is 
occasioned by the fact that thousands of pennie!' are 
lost ann uall y, and the government has some difficulty 
in maintai ning a su pply. The profit of the govern
ment on their manufacture is large. The blanks for 
making them are purchased for $1 a t housand from a 
Cincin nati firm that produces them by contract. 
Blanks for nickels are obtai ned in the same way, 
eo!Jtil\g Uncle Sam only a cent and a half apiece. 

Gold is coined in Philadelphia and San Francisco. 
Not enough of it comes into the mint at New Orleans 
to make the coinage of it worth wh ile. Gold pieces are 
the only coins of the United States which are worth 
their face value intrinsicall �'. A double eagle contains 
$20 worth of gold without counting the one-tenth part 
copper. 

• f . . .. 
Extraordinary Railroad I nto the Black HlIls. 

A remarkable piece of engineering is to be seen on 
what i s  k nown as the Spearfish branch of the great 
Burli ngton Rai lroad system in the Black Hills, over 
which a C hicago Record reporter recen tly traveled. 
This branch runs from the little town of Englewood, 
ten miles south of Deadwood, in a northwesterly di
rection, to the town of Spearfish, a distance of thirty
one miles. For a greater portion of the distance after 
leaving Englewood the road is steep up-grade, the 
grade being at several points t h ree and four feet to 
the hundred, finally reaching the very summit of the 
Black Hills, after passing aronnd innumerable curves 
of so abru pt a n ature that pa.ssengers are led to won

der h o w  the train can 
keep the t r a c  k, and 
through numerous cuts 
that. have been blasted 
out of the solid rock. 

At one 01' t wo of the 
most dangerous places on 
this remarkable r 0 a d  
safety s witches are in use. 
In descending the grade, 
should the t r a i n get 
beyond c o n t r u I ,  t hese 
switches wil l  c a r  r y it 
around the points of 
mountains and up a eteep 
grade, enabling the en
gineer to regain con t rol of 
the train. The road i s  
ballasted w i t  h broken 
rock, not even a shovelful 
of dirt being visi ble on the 
entire road bed. 

The cost of constructing 
the thirty-one miles of road 
was. $1, 750,000. The engines 
in u�e are 100 ton engines, 
b ut, owing to the steep 
grade"" they are unable to 
haul more than three load
ed ore cars. 

At one point the road 
makes a curve of seven 
m iles to reach the higher 
grad e, and, if the tracks 
were on a level, the npper 
one would be within a 
few hundred feet of the 
l ower track of the " loop." 

The latest cruil"er turned 
out by the Els wick firm 
for a foreij?n guvern ment 
has j u�t made h er trials 
and has made a speed 
w hich, if not altogether 
un precedent.ed, is m 0 s t 
creditable to her designers. 
and m u st be satisfactory 
to hel' o wners. The length 
bet ween perpendiculars of 
this sh ip is 396 feet ; her 
beam 47 feet 2 inches ; and 
normal draught 17 feet 7 
inches ; the displacement 
being rather over 4, 500 
tons. It has the usual pro 
tective deck and in genera l 
design resembles all the 
cruisers that have been 
turned out by this firm. 
The guns, carried in pro · 
tective posi tions fore and 
aft. are two of the new 8 
inch q nick firers, while 
between these, in the open 
battery, are ten other quick 
firers, fou r of them being 6 
inches and the others 4'7. 
I n  addition, there are !'ix

RYAN'S IM:PROVED MECHANISM: FOR OPERATING DRAWBRIDGE GATES. Not withstanding t h e  

teen three-pounders aud eight one-pounder guns, with 
fi ve torpedo discharge tu bes. The machinery, supplied 
by Humphrys & Tennant, con sists of two pairs of in
verted direct acting, compound engines, steam being 
supplied by fou r double-ended and fou r  single-ended 
boilers. The power u�ed on the r u n  was 14,000 H . •  

the steam pressnre being about 1 5 '5 pounds and the 
vacuum 28 to 29 inche",. The speed attained was 23'2 
knots with natural draught, 

of the gate is limited by an adjustable stop. in connec
tion with a coiled s pring, preventing i nj ury to a per
son who may be canght between the gates as t.hey are 
closing. The sidewalk gates are yieldingly held by 
coiled springs attached to the post and engaging op
posite sides of each gate. 

In openi n g  or closing the gates the posts are tu rnl'd 
in opposite d irections, each post being moved a qual" 
ter of a revolution by a toothed rack carried by the 

dangers attendan t upon 
railroading on this winding mou ntain road, but few ac
cidents have occurred. At intervals trains are �topped 
for the purpose of testing the air brakes; and the nt
most care is t.aken to prevent disaster�. Ou the entire 
thirty· one miles of road there is not more than two 
or three hnndred feet of continuous straight track. 

• • • • • 
THE deepest artesian well is at B udapest.. Depth, 

8, 140 feet. 
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6 
BICYCLE FRAME IMPROVEMENTS. 

Tbe accompanying illustrations show the methods 
used in putti n g  together the sheet steel frame connec
tions and tbe continuous crank shaft and cranks of 
the 18116 bicycle of the Barnes Cycle Company, Syra
cuse, N. Y. These frame connections are made by 
puncb ing from a fine grade of drawmg steel the neces
sary blanks, and forming tbem with special tools in 
pres", so they will fit inside of one tube, going through 
a slot in the tube, the outer end to be formed so as to 
fit in another tube which is milled out the proper form 
to butt up a/lainst the first tube. These connections 
have pointed continuations which act as reinCorcings, 
stopping tbe vibration, and lesseninll the cbance of 
broken frame tubes from this cause. Besides these 
connections there are other pieces formed up to fit in 
each half of the main connection 80 as to give a braz
ing surface at the bottom, and one entire �ide also on 
the curved side, wh ich, after being brazed up with the 
other pieces, form t.he strongest possible joint in use. 
All of these connections are riveted tC'gether and 
riveted to the tu bes before being brazed, and are put 
togetber in such  a mann er that tbey would hold, if 
necessary, without being brazed. This pattern of con
nection is used in both head�, seat pi llar and bottom 
bracket connection, as shown in Figs .. 2 and 4. The 
rear fork connection al�o of this machine has an i n
ternal joint which is left smooth on the outside. and 
is made entirely of sheet steel formed and brazed as in 
one piece. The handle bar and seat post fastenings of 
tbis particular macbine are made by reaming out tbe 
lower end with a taper reamer, and inserting a brass 
and taper nut, which, wben drawn up by the long 
screw seen in the cuts, spreads tbe lower end of the 
tube, which is slotted, and holds it firmly in position. 
After a few seasons' use this has proved to he a most 
satisfactory method of fastening the handle bar and 
seat post!'. In the lower end of the seat posts, the 
tube of wh ich is lighter in gage tban the handle bar 
post, a reinforcing tube i� first brazed in, making the 
tube at that point of double th ickness, this being 
reamed out with a taper reamer and not allowing 
any chance of spreading the seat pillar tube in the 
frame. 

The saddle (Fig. 5) is beld on tbe straight seat post 
by a hollow screw and clamp which balds the springs 
firmly on the upper end of the post, which is milled 
out the proper sbape to fit the spring� after the neces
sary reinforcings have been brazed in. The long, slim 
screw wbich tightens the brass nut at the lower end 
of the seat post passes through th e  hollow screw, 
which holrls the saddle in position on the post, both 
of these screws beinl'!" operated by an ordinary 
monkey wrench, a fiat spanner or a T-shaped socket 
wrench_ 

The crank sbaft forging is made of a high grade cru
cible steel in one piece, anrl the bearings are all of cru
ci ble steel, hardened, tempered and ground afterward, 
so they are perfectly aligned. . The stop cone on the 
crank shaft (Fig_ 3) is on right-hanrl thread, whicb is 
self-tightening against the sprocket when machine is 
running forward. The adjusting cone on the opposite 
end is slotted, and the washer has two smal l projec
tions, as shown in the 
cut. engaging t b e s e 
slots, and, in connec
tion with the projection 
on the in!!'ide of the 
washer, whicb fits a 
slot milled on tbe cran k 
sbaft, prevents the cone 
from working tigh t or 
loose, and keeps the 
beari ngs perfectly ad- �iiiiiiii.iJ�.iiiiiii 
justed_ One of tbese 
machines has been rid
den for some time with 
the lock nut  merely 
turned up with the fin· 
gers, which beld it firm 
enough to not loosen, 
although the lock nut 
is intended to tighten 
up with a wrench per· 
fectly solid. 

1 

J titutifit �mtritau. 
" NIAGARA " BICYCLE PEDALS. 

The manufacture of bicycle pedals has become an 
iudustry separate and apart from everything else con
nected with the weeel. Until a few years ago the 
pedals used by the general trade outside of the great 
factories were brought from Europe, but American 
manufacturers are now turning out th!'!'e goods in 
large q uantities. The Niagara Cycle Fittings Com
pany, of Buffalo, make a line of pedals wbich have 
been well known since 1891, as their " Nia�ara " is now 
represented by some 500,000 pairs in daily use. 

We illustrate one of the many styles of pedals 
t urned out by this company, th!' " Ni8.jZara Middle
wei�bt, " especially desi�ned for hard work on road 
wheels. It is of the improved central bearing pattern, 

(JANUARY 4, 1&)6. 
obtained with the 11 inch Draper telescope, although 
it was very low, faint, and near the sun. On this 
date, and on Decem ber 19, it was also seen by Mr. O. 
C. Wendell with the 15 inch equatorial as a star of 
about the eleventh magnitude. An examination with 
a prism showed that the spectrum was monochro
matic, and closely resembled that of the adjacent 
nebula. Although the spectrum is unlike those of the 
new stars in  Auriga, Norma, and Carina, yet this ob
ject is like them in other respects. All were very faint 
or invisible for several years preceding their first 
known appearance_ They suddenly attained their 
full brightness and soon began tQ fade. Likp. the 
new stars in Cygn us, Auriga, and Norma, this star 
appears to have changed' into a gaseous nebula.
Harvard College Observatory Circular. 

• • • • • 
New Submarine Boat. 

The Goubet resemhles a whale in shape, being spin
dlE' shaped and measuring 26 feet in length and about 
5 fE'et 6 inches in diameter in the middle, with a 
capacity of 10 tons. It is cast in three sections of gun 
metal, which are bolted together. The middle section 
is surmounted by a dome, also of gUll metal, about 1 
foot high, by which access is obtained to the interior. 
The h ull is about 1 inch thick in the middle and about 
one-third of this only toward the ends, but this gives 
sufficient resistance to navigate at any depth in the Eng-

THE " NIAGARA " BICYCLE PEDALS. lish Channel. The uoat is propelled by a screw, which 
also serves the purpose of a rudder, the shaft being 

a long space being left between the inner bearings and jointed to ellable of its being moved right or left. The 
the crank, and this portion of the pedal pin or shaft horFle power is extremely small (one or two), this, it is 
oeing sq uare. Noth ing is 80 annoying to the U<,ycle said ,  being sufficient under water, where there is no 
ri der as to have his pedal constantly coming loo!le, wave making, to give seven or eight knots. The mo
and to avoid this, the Nia.gara is arranged to admit of tive power is supplied by an electrical battery. The 
!'crewing the pin i nto the crank with a big wrench, boat may be rowed backward or forward by a pair of 
making i t  practically impossible for- it to unscrew. fin-like arrangements to the fore_ When the boat is 
The foot plates are fastened to the frame with a !'eries in  harbor the dome emerges_ When th is is closed, anrl 
of sE'parate ri vets. Oil their lighter pedals it is cus- the boat sets out on the warpath, water is let into com
tomary to rivet the two portions of sheet ste!'1 on forg- partments in the lower part of the boat, which gradu 
ings together direct, but in case of accident or break- ally sinks_ The quantity of water iEl regulated by very 
age this req uir!'s new parts to supplement the old ingenious automatic apparatus, and when the Goubet 
alles, while by the u!'e of sep'trate rivets t he r!'pair of is sunk to any req uired depth ,  at t.hat depth it re
the broken pedal is greatly facilitated. For riders mains, the screw propellilJg it in a horizontal plane. 
who desire to save their shoe leather from the saw .. . . I • 
teeth of the pedal plate, a ru hber with an H-shaped Amerlcau F ruit Package •• 
washer to hold it in place is provided for each pair of American fruit packages are becoming more and 
pedals, and can be attached and detach ed at pleasure. more popular in the Mediterranean trade. It is believ
The bearings are cO\'ered, the outer one by a <'ap and ed that the fruit projucers of Italy will adopt the 
the inner one by a collar, to protect them thoroughly more modern fruit packages used in the United States. 
from the dust, and thE' center between the bearings is An illlporter of fruit, resident in New York, has recent
covered with a nickel plated bra!'s tu be. The daily I y  visited Italy, and was prefent at a conference held 
product of these pedals at the factory of th e  company by t.he ministry of agriculture of Italy, and he showed 
sometimes r;:.ns as high as one thousand pairs. them the various boxes, crates, baskets, and the like 

.. , • , .. wh ich are used in the United States. The Italians 
A New Star In Ceutauro.. hali never before seen such pa: 'kages, and their com-

A new star in the constellation Centaurus was found plaint was that they had neither the wood nor the rna
by Mrs. Fleming on December 12. 1895, from an exam- chinery to man ufacturE' them. 'rhe New York mer
ination of the Draper Memorial photographs. Its ap- chant 

'
told them that, as the United States produces 

proxi mate position for 1900 is in R A. 13h. 34·3m . .  the shooks to make boxes for their oranges and lemons, 
Dec . . -31" 8' . Attention was called to it  from the pI' I it would be an easy matter for tbe same country to 
culiarity of the spe<'trum on Plate B 14. 151, taken at I supply the same packages, at a nominal cost. If these 
Arequipa on July 18, 1895, with the Bache telescope, are generally adopted, the United States l umber inter

ests will be benefited. 
In any event, as the 
Italian fruit grower be
comes acquainted with 
our modern appliances, 
he will either purchase 
the manufactured arti
cle in this country or 
will buy proper ma
chinery and wood here 
to develop that indus
try. At a.ll event!', it  
means an enlarged de
mand for hard wood 
fruit packages from tbe 
United States, either in 
the form of wood or the 
manufactured article. 
N. E. Lumberman. 

... � - - - - - - - - - - - - -

�� . . .  

---+._ .. --

Aluminum CoOlo •• 

The bearings casee 
are s c re w e d  in the 
b o t  t o m  bracket, the 
r i g  h t one baving a 
right-hand thread, and 
the left one having a 

BICYCLE FRAME IMPROVEMENTS-RANDLE BAR, SEAT POST, CRANK AND SADDLE CONNECTIONS. 

Coffins are now made 
of aluminum. Like the 
modern square burial 
casket, the aluminum 
coffin is made of uni
form w i d  t h ,  w i t  h 
square ends and vert.i

lE'ft-band thread, so they botb remain screwed up tight 
and are not afffocted by the revolving motion of the 
bearing!'. These machines are made in several pat
terns, including the Special, the White Flyer, the 
Superba, the Racer and the White Flyer Tandems. 

• 1 . '  • 
JAPAN is going to build up her commercial navy by 

giving sub8idies to shipbuilders for every ton above 
1,000, and to shipowners for all ships of 1,000 tons that 
can make ten knots an hour, t h e  subsidy being increas
ed for every 500 tons IIodditional burden or every knot 
additional speed. 

exposure 52rn. The spectrum resembles that of the 
nebula surroundin/l 30 Doradus, and also that of the 
star A. G. C.,  20,937, and is unlike that of an ordinary 
nebula or of the new stars in Auriga, Norma, and 
Carina. 'l'bis  object is very near the nebula N_ G. C_ 
5, 253, wh ich follows 1 '28s, and is north 23". No trace 
of it can be found on fifty-five plates taken from May 
21, 1889, to June 14, 1895, incl usive_ On July 8, 1895, it 
appeared on a chart plate, B 13, 965, and its magni
tude was 7 '2 .  On Plate B 10, 472, taken July 10, 1895, 
its magnitude was also 7 '2. On DecE'mber 16. 1895, a 
faint photographic image of it, magnitude 10 '9, was 

cal sides and ends_ It is finished with It heavy mould
ing a round the bottom and at the upper edge, and 
with pilasters at tbe corners, and bas a rounded 
moulded top. It is provided with extension bar 
handles_ The aluminum casket is not covered, but 
finished witb tbe metal surface burnished. It is lined 
in the usual manner_ The weight of a six foot alumi
n um coffin is 100 pounds. A six foot oak casket weighs 
about 190 pounds, and a cloth casket of tbe same size 
with a metal lining about 175 pound!'_ Other me
tallic caskets weigh from 450 to 500 pounds. The 
cost of aluminum coffins is from $750 to $1,000. 
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[ANTHONY'S BULLETIN.] burst forth in cascades and tumble down the walls of 
Pre pari ng Sliver Paper. basalt that border Snake . River. On the line of the 

We have for some time past felt the need of a good back flow, up toward the northern bot hills, lies the 
silver printing '  process suitable for intermittent work. most ragged and forbidding portion of the great lava 
when silver printing may only be required at intprvals plain. 
of weeks or mon ths. Albumenized paper, if kept in I These lava flows covered rivers, creeks, canyon!', 
stock, is likely to be found !Opotted, when wanted, from valleys, and even basin regions fllled with low hills. 
t h e  extreme damp of the rainy season ; and, on the Many of the streams, gulches, flats, and basins in the 
other hand, if the weather is at all dry, the prints curl country surrounding the lava·covered section on all 
up and are difficult to keep i.l1 good order unmounted. sides have been wonderfully rich in gold, wherefore it 
The varieties of gelatino chkride paper (P. O. P. )  are is reasonable to suppose that many of those covered 
very difficult to work ill this stealll y climate, the paper by the lava are also rich in the same way. 
does not keep in good order, is expensive and not The Snake or Shoshone hrms the great center of 
always obtainable when req uired. the Idaho rivel' sy�tem. It has a course of 850 miles 

We have latterl y been usi n g  plain salted paper con- within the State, and, with its branches, d rains nearly 
taining a good q nantity of gelatine in the salting sol u- the whole country. The Clearwater, the Salmon, the 
tion, but e \'en with this it  is vpry difficult to obtain Weiser, the Fayettp, the Boise, the Lemhi ,  the Owy. 
bright prints except from very strong negatives, and hee, and other rivers, tributary to the Snake, were 
the image was al ways more or less sunk and flat. In- wonderfully rich in gold. The Yan kee fork of the Sal
creasing t h e  gelat ine and add ing a little chrome alum mon and many other creeks were exceedingl y  rich i n  
to harden i t  gave much better results, but  it wali' diffi- t h e  yellow metal. Rich placers were found i n  the  
cnlt to prepare the  paper with a good, even coating streams that formed the Boise River in 1862; in the 
without a proper machine for the purpose. year following in the tributaries of the Owyhee and 

I was very glad, therefore. t.o see in the British .Jonr- IlIany other places. The valleys of the Weiser and 
nal of Photography for August 9 a paper, read by Fayett.e, constituting what was known as the " Boise 
Mr. H. H. Moss before t h e  South London Photo- Basin," was one of the richest placer regions ever 
graphic Society, on " 'l' ! Je  Preparation of Plain Salted found. 
Silver Paper," and more so, on trying his form ula. to What are called basins in Idaho are not bowl
find that it answered perfectly and practically solved shaped depressions, as many snppose, but are sect.ions 
the problem, so far as our work is concerned, a n d  of lo w country surrounded by larg-e mountains. With
proved itself to be an effective, simple and inexpensive in the basi ns al'e man y  hills and creek". The Flor
si lver printing- process, with many special advantages ence Basin was astonishingly rich and many others were 
of its own. It is more suited for t.hick paper than for little behind it as producer ... Prior to 1868 these basins 
thin, and the prints show a rich tone, with plenty of and otber snrface diggings in l i ttle flats and on gulches 
brilliancy and detail in the shadow. produced $45,000,000. Up to 1873, by which time most 

The main peculiarity of Mr. Moss' process i�, that no of the famous placers had been worked. the yield 
colloid m aterial, snch as gelatine, albumen or starch, from the surface diggings amounted to $75,000.000. 
enters into the  preparation of the  sensit i ve paper he- Then began the rich discoveries in quartz, but placer 
yond that already contained in the ><izillg', the ad van- mining is still  contin ued and occasionally rich finds are 
tage of this being that the unstable compounds, which made. 
gelatine and al bu men form with silver "alts, are absent From what has heen said of th e rich deposits of gold 
or ol l ly present in very small proportion .  i n  the basins, valleys, gulches, flats and streams of  

The difficulty was to  obta in vigor and keep the image ! Idaho. it is  reasons.ble to suppose t h at under the great 
on the su rface without the colloid, and after mauy ex- lava flow coveri ng an im mense area-not less than 
periments he aclopted the following formula for the !'alt- 20,000 square m iles-in the h eart of the auriferous re-
ing sol ution : I gion, m ust lie many exceedingly rich deposits of gold. 

Sodium chloride in crystals, not table salt . . . . . . . . . . . . . 150 grain�. The gold placers of both Cal ifornia and Idaho are 
Ammo

.
nium 

.
chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 .. countless a ges older than the lava flows. In Califor-

7 
®01:'1:'esponi»ence. 

The Duryea Motor. 

To the Editor of the SCIENTIFIC AliERICAN : 

In your issue of December 14 you state that of the 
four gasoline wagons in the Chicago contest, " The 
Duryea, the Benz-Mueller, and the De la Vergne wag
ons used modified Benz motors." This is an error, 
in that the Macy wagon should have been reported as 
using a Benz motor, instead of the Duryea. 

The Duryea wagon uses a motor of new and light 
design, and, l ike the wagon, thoroughly Amprican. 
'l'he Benz motor is a single cylinder, with a heavy 
fly wheel, and is supplied with gas from a carbureter. 

The Duryea motor il' a double cylinder, with bal
anced pistons, ligh t fly wheel, and no carbureter at 
all. It was designed especially for the purpose, after 
several years of experimenting with wagon motor!', 
and is not in any sense a copy of or an im provement 
on any foreign m otor. CHAS. E. DURYEA. 

Peoria, Ill. , Dpcember 19, 1895. 
. . . ' . 

Weather U U I'eau Reports on Envelopes. 

We received a newspaper clippling from a Buffalo 
(N. Y. ) correl'pondent advocating the use of the Post 
Office for di�seminating Weather Bureau intelligence. 
We referred t h e  matter to the Weather Bureau, and 
received the following reply : 
SCIENTIFIC AMERICAN. New York City : 

Sir!'. : In reply to your communication of the 16th in
stant, inclosing newspaper clipping and letter from 
your correspondent at Buffalo, relative to stamping 
weather foreca!'ts on letters, I have the honor to in
form you that the proposition is not to utilize the can
cellation stamp, but the . .  back" st.amp. The idE'a 
was suggested at the Convention of State Weather 
Service Directors held in Indianapolis, Odober 16 .. 17, 
1895, by Mr. Frank P. Chaffee. Local Forecast Offi
cial, Montgomery, Ala. As the plan was regarded 
with favor, efforts have been made to give it a 
practical trial. Should the tests which are now being 
made in a limited way result satisfactorily, it is possi
ble that the plan may be Put into general use. Very 
respectfully, WILLIS L. MOORE, 

Chief of Weather Bureau, 
United States Department of Agriculture. 

PotasslUm bichromate . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . . 
Water to . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . " . . . . . . . . .  20 ounces. ma the channels of the ancient rivers beneath the The Bridge of an Oceall Li ner. 

'f he bichromate gives vigor to the image, and may lava are much ri?h�r than thol'e of the modern rivers Let us spend an hour with Captain Rand le, of the 

be i ncreased for verv thin negat.ives and le"sene 1 f r I and placers. ThIS IS because the channels of the an- American l iner St. Louis, on the bridge in midocean. 

ha,rd and dense ones
' ' ( 0  cient rivers had served as bedrock sluices for untold He first takes us into the wheel house. It is a room 

Whatman's drawi�g paper, or Ri ves' paper, is soak- ages before the disturbing lava flows began. The abont ten feet long and ten feet wide, with a curved 

ed in this solution for three to five minutes, and h ung present rivers 'of California recei ved the  greater part front. A wheel about three feet in diameter is placed 

up to dry. If not req uired at .Qw;e, the !'al ted paper of their gold by their cutting acro!'s and carrying away in the center of the room, and you are surprised to see 

can be kept, and is said to improve by keeping, no great sections of the rich channels of the ancient rivers. that the quartermaster keeps turning it almost con

doubt by the action of the bichromate on the sizing of -Dan De Quille, in the Engineering and Mining .Jour. stantly. You have al ways thought that he had sim-

the paper. .. , • , .. ply to keep his eye on the floati ng compass in the box 
Onr Defe n seless Conditio n. j' tl . f t f h '  d h ld th h '  t d . 

'1') e salted paper is sensit ized by floating for about ( IreC y III ron 0 1m an 0 e s IP s ea y III 
t wo minutes on the following bath : Senator Cullom, speaking recently on the Monroe her course. As you look at the compass you see the 

doctrine, said : ship veering now this way and now that as she rolls 
Silver nitrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 grains. I h '  

. I d . t' II th tt t· f 
Citric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 .. n t is connectIOn eSlre 0 ca e a en Ion 0 and plunges, or as one screw turns faster than the 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 onnces. the Senat.e to a conversation which I see quoted here other, and th us pulls the ship around. It is hard to 

A fter !'ensitizing, the surface will  be a ligh t primrose, as h aving taken place in China between Mr. Curtis, make two independent screws go at exactly the same 
and care must be taken to avoid air b ubbles. a very able correspondent, /tnd Mr. Li Hung Chang, speed, and so this man at the wheel is busy all the 

The paper when dry is very seHsiti ve, and should be the Chi nese Viceroy. Speakiug to Mr. Curtis about time turning the ship straight. He has to fight the 
printed rather deeper than desired. The toni ng can this government, Li Hung Chang said : waves and the screws and the winds at the same time, 
be done as for P. O. P. , with a bath of about h alf the " Your government and your people are very unwise and he is a busy man. 
strength.  We have found the borax bath in ordinary if t hey are n ot thinking of such things." This steering wheel controls the "hip by means of a 
ul-'e answer well. The prints m ust be well washed Referring to our naked condition of preparation for small column of oil in a little tube. By turning the 
after toning and then fixed in hypo solution, 1 to 10 of war. wheel this way or that the oil in the tube is forced up 
water, for about ten minute!; for thin papers, or u p  to " Particularly since the events that have occurred in or down, and that opens or closes certain valves in the 

t wenty minutes for rough and heavy papers. After China during the last year. The Japanese are a very stearn steering gear four h undred feet away, and the 
fixing, the prints should be well washed for two' hours aggressive people. They are a warlike people. They rudder is turned as easily as if a child had done it. In 
in constant changes of water. likH to fight, and they are proud and arrogant. T h ey most steamships the steam steering gear is controlled 

The paper keeps well after pensitizing, and this is a do not care for the United States, except as a market by h ydraulic power-that is, by water-but the use of 

further great advantage. The absence of colloid llIa- for their silk and tea, and if  your government ever in· a column of oil is an improvement. 
terial or of an y sulph ur compounds, as in albu�enized terferes with their plans, either at home or in the Sand- As you look about, you see fastened to the cornice, 
printiil, tends largely to the permanence of the prints. wich Islands, you will find that their friendship is only directiy in front of the wheel man, a little scale in 
With reasonable care in fixing- and wash ing. and by a pretense they keep up to encourage your trade. If black with white lines marked off on it. There is a 
using fairly pure papers for salti ng, the prints may be President Cleveland had responded to my appeal for dial on it, and as the ship rolls you see that this is a 
expected to resist outside influences for a considerable intel"VE'ntion d uring the late war, Japan would have device to mark the degree of a rol l .  You may notice 
period. not so long-, perhaps, as platinum or carbon sent her army and her ships from our harbors over to that it, takes about a second for every degree of a rol l. 
prints, but certainly m uch longer than silver prints your country and would have taken possession of your On each 'lide of tbe room is another long blac k gage, 

prepared with albumen or gelatine. Pacific States." and the dials poir t to certain figures, generally be-
The process seems real ly a u�eful one, well worth Mr. C u rtis says he tried to explain the situation to tween ninety and ninety·five. These dials are l ittle 

attention, especially of residents in warm cli mates . Li H ung Chang, but " the Viceroy sneered in a con· electrical devices, showing exactly how many revolu-

COL . .J. WATERHOUSE. tem ptuous IlJan ner, " and said : tions the screws are making. The captain, at a glance, 
.. , • , • " Japan h as an army of over 200. 000 soldiers and the knows what is going on in the engine rooms. 

Gold Be neath the Lava. I best guns in the world." Over i n  the corner of the room is another curious 
The great lava flow covers a section of country in I suppose he realized that from China's experience electrical device. ill It is a little box with a clock in it. 

Idaho four hun d red miles in length by forty to sixt.y in the late war. The captain tells you it is the machine that controls 
miles in width. It lies in the sou theastern part of the " She has a larger and better fleet of war ships than the whil:'ltle in t ime of f06. The law requires a long 
State, on and along the course of the Snake River, the United States. She has ten times as many torpe- blast of the whistle at such times every two minutes. 
and mostly on the north side of that. stream. do boats as your govern ment. and her sailors know By pressi ng in a button on this little clock apparatus, 

After flooding the great plain lying to th'l  south- how to use them, while yours do not. You h ave only and by setting the clock in a certain manner, the 
ward, the lava turned and flowed backward to the five ships on the Pacific coast, with a coast l ine of whistle is blo wn automatically for seven 8econds every 
north. There it flowed into the mouths of the valleys 3, 000 miles to protect, and several  populous and min ute. There can be no error of man i n  that work. 
lying between th� foot h ills, fi lling all the streams that wealthy I'ities with no dpfensps whatever. You have Just as sure as every min ute comes around that whis
flowed out toward the sou th. The streams thus no forts at San Francisco that could keep out the weak- tie will blow seven seconds. Under the old way, when 
checked and dammed presently found passap:es be- est gunboat in the navy of Japan. and a !;ingle � h i p  of [ a man pulled the whistle cord, there was no exactness 
neath the porous lava, and now flow under it from I the .Japanese navy could dpstroy every city on Puget in the work. When the fog is over the , button is re
thirty to fifty miles, to reappear as large springs or to ' Sound without the slightest difficulty in a week." leased and the whistle stops.-Harper's Round Table. 
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8 
ACETYLENE APPARATUS. 

BY T. O'OONOR 8LOANlI, PD.D. 
A very simple apparatus for the production of acety

lene gall, which, if t.he proper proportions are pre· 
served. will work automatically for many hours, is 
iIlm trated in the Cllt which accompanies this article. 
The general requirements for a successful acetylene 
gas apparatus make a gas holder of some kind al most 
a necessity. The varying level water pressure appara
tus which we show in our issues of March 80, 1895, and 
December 7, 1895, are unsatisfactory, except as regards 
their simplicity of construction. In a pparatus of their 
type. when the calcium carbide is to be replenished, 
complete cessation of the gas delivery is required ; 
and after the replenishing has been effected some little 
time is required to get thE! apparatus into working 
order again. From consideraUons of safety it is also 
in accordance with good practice that the apparatus 
shall automatically remove the water from the carbide 
when the evolution is  too rapid. 

In the apparatus shown, the gas holder, of about one
half c ubic foot capacity, is arranged for the storage of 
the gas. and with t.his gas holder is connected the evo
lution pipe and the apparatus in which the gas is pro
duced. An excellent gas holder 
can be made, as was the one 
shown, out of two biscui t boxes, 
one inverted within the other. 
A single pipe passing through 
the bottom of the outer vessel is 
carried u p  to its top, and from 
this pipe the inlet and outlet 
pipes branch off below the bot
tom of the tank. The 'gas

holder proper floats like an in
verted bell on the water con
tained in the tanlt. All this 
part of the construction is the 
r�gular gas holder construction 
as used by gas engineers. From 
the center of the gas holder bell 
a. cord is carried upward, pass
ing over two pulleys on a simple 
frame and then hanging down, 
and from its outer end depends 
a water vessel. This may be 
weighted, if necessary, to act as 
a counterpoise, but its object is 
primarily to supply the element 
of safety in providing means 
for automatically r e m  0 v i n g 
water from the carbide. 

The evolution apparatus con
sists of a wide mouthed bottle 
with t i g h t I Y fi t t i n  g cork. 
Through an aperture in the 
center of the cork a tightly fitting 
rod passes which carries at its 
lower end a basket of wire gauze. 
Iu this basket the carbide is 
placell. A second tube passing 
tightly through anothp.r aper
ture in the cork leads to the ga8 
holder. If this bottle is half 
filled with water and the basket 
il! lowered un til the carbide 
touches the water, the gas will 
at once be evol ved with astonish
ing rapidity and the gas holder 
will rise. As it reaches approxi
matel y  the proper height, the 
wiFe could be drawn up by hand 
and the evolution stopped, but 
to a.void this necessity a connec
tion is ma.de between the vessel 
suspended from the string of th e 
ga.'l holder bell and the evolution 
bottle. A hole is drilled through 
the glass of the bottle about half way up the side and 
a rubber tube is tightly fitted in thitl aperture. If the 
tube does not make a watertight joint, a glass tube 
can be forced through the rubber one to compress it 
against the glass of the bottle. From th is aperture a 
rubber tube leads to a nipple in the bottom of the 
suspended vessel. The effect of this is that as the 
holder rises t.he �uspended vessel descends and pre· 

sently begins to receive water from the evolution bot
tle, so that as the holder reaches its upper limits an 
inch or more depth of water will be withdrawn, leav
ing the carbide of calci ulll above the surface. 

The mode of operation is obvious. The bell of the 
gas holder is placed at its lowest position ,  the carbide 
basket i8 ch arged with some l u mps of carbide, the 
cork is placed in the bottle anc1 the wire is forced 
down by hand until the bottom of the basket is a 
quarter or half au inch beneath the surface of the wa
ter. The gas rapidly evolves and the holder rises. If 
the evolution is too rapid, the basket may be raised. 
In a few minutes the holder is full and the suspended 
vessel contains perh aps half the water. Now the bas
ket is lowered unti l its bottom is about at the water 
level or perhaps a shade lower. If the holder d escends, 
more water runs into the evolution bottle and gas is 
produced ; if the holder rises, the water leaves the 

carbide, thus antomatically causing the evolution to 
cease . .  An approximately CODstant level of gas h older 
is thus maintained with an almost exactly constant 
pre8sure. 

If it is necessary to replenish the carbide basket, all 
that is neces!'ary is to close, by meaDS of the spring 
wire pinch cock, the communication between the gas 
holder and evol ution bottle. If the gas is being 
burned, this d oes not interfere with its delivery. After 
the new material has been introduced the basket can 
be replaced, and lowered, and an will go on as before. 
As considerable calcium h ydrate accumulates, the 
water connection is made well up the side of the evo
lution bottle, to keep the solid material out of the 
India rubber tube. The bottle may be cleaned out 
frOID time to time by shutting off the two spring cocks 
i f  necessary, or at any rate the one on the gas evolution 
tube, leaving the operator free to uncork and to wash 
out the evolution apparatus. It is well also to give 
the carbide basket a thorough cleaning between the 
additions of the carbide. � • l e l  • 
The Virtue_ of" Grape_. Orange_, and Pume • 

Very few people are aware of the medicinal quali-

HOllE IIADE ACETYLENE GAS PLANT. 

ties of grapes; but these they possess. The pulp is 
n utritious and the j uice contains s ugar, tannic acid, 

bitartrate of potassium, tartrate of calcium, common 
salt and !lulphate of potassium. 

Wi thout doubt, the woman who culti vates the habit 
of eating a great deal of fruit is the gainer of health 
and appearance. 

The grape fruit. or shaddock, so called from its dis
coverer, Lieutenant Shaddock, or to mention its soft 
C hinese name, pumelo, is highly prized by those wbo 
Jj\'e in malarial localities. It is  a charming rival to 
quinine anll boneset, and is driving them from the 
field. She who eats her grape fruit wit.h a spoon 
from the natural cup, or relishes it served as a salad, 
may gladd en her heart with the refiection that she is 
not. only pleasing her palate, but benefiting her 
health. Like oranges and lemons, the grape fruit has 
great medicinal virt.ues. If you are of a bilious tem
perament, says a writer in the Washington Times, eat 
grape fruit: if fevers threaten, eat grape fruit, but in 
this latter case, adds the writer, do so only at the ad

vice of a physician ,  as there may be certain tendencies 
which the grape fruit would only aggravate. The 
complaint is often made that this fruit is extremely 
bitter and un pleasant . It is only the white inner rind 
which is so, and this should be carefully removed. 

Embo __ lnc Die_ lDade by Pholography. 

The writer devised in October. 1881, the following 
method of etching brass embossing d ies, which is now 
for the first time published. The trouble in photo-en
graving brass dies for em bossing book covers and other 
purposes is that the mordant used is so strong, and the 
depth required so great. that there is d ifficulty in get
ting a coati ng on the relief portions of the die that will 
protect them absolutely from the attacks of the acid 
mordant. 

Further, the etching is an intaglio one instead of re
lief. That is, the black lines of the design are sunk in 
the brass plate, instead of being left in relief as in ordi
nary photo-engraving. Therefore the process described 
h ere can be applied to etch ing on glass, steel or any 
other surface wherein an intaglio result is required. 

We will suppose that the designer has made his 
drawing as usual in pen and ink for reduction. An 
ordinary photo' engraver's negative is made of this 
drawing in reVf�rse, The brass is first cleaned with a 
strong sol ution of potash and then surface-finished 
with willow charcoal. as in preparing zinc. After wash
ing well under the tap, fiow the brass with the follow
ing solution : Well-beaten egg albumen, 1 ounce ; 

powdered bichromate of am
m onium,  25 grains ; aqua am
monia, 5 drops 1 water, 8 ounces. 
Tbis sol ution should be poured 
on one corner and be allowed to 
fiow off the diagonally opposite 
corner, and this operation re
peated un til the I:'olution has 
d rained from each of the four 
corners. The plate is  then dried 
in a. dark room with a gentle 
heat, while in an almost vertical 
position. 

The brass plate if! now sensi
tive to light and shonld be ex
posed under the negative for 
one minute in sunlight or three 
or five min utes in thp. shade. 
After wh ich it is taken to the 
dark room, heated slightly, j ust 
to remove the chill, and inked 
evenly and lightly with a glue 
or leather rol ler and any kind of 
printing ink. This last is said 
intentionally, for the i n k  is not 
to become part of the acid-resist
ing coating as in other processes. 

After the brass plate is i n ked, 
it is laid for a m inute in a tray 
of clean cold water, and the 
inked snrface rubbed over with 
a tuft of absorbent cotton. It 
will  found that the ink readi l y  
leaves all portions of t h e  brass 
e.li:cept where the light has acted 
th rough the negati ve. When 
the plate . has been 1 i g h t I Y 
ru bbed over its entire surface 
with the cotton, the d esign 
should sho w  a� a positi ve in 
black lines of ink with the bared 
brass as a background. The 
plate is now dried. 

It  might be said here that, in 
th e finished dye, th e design, 
now in black i n k, lII ust be sun k  
in t h e  plate, a n d  t h e  problem 
before us is how to co\'er the 
uncovered brass with a coating 
impervious to acid, and remove 
the ink design so that the metal 
und erneath it may be attacked 
by the acid. 

This is how it i s  accompli!lhed : 
A saturated solution of d ragon's blood powder is first 
made and filtered through cotton. This is fiowed on 
the brass plate containing the in ked design and tho
roughly dried. TheIl it is flowed, while in a horizontal 
position, with spirits of turpen tine. This penetrates 
the dragon'/! blood coating, so that with a tuft of cot
ton the ink design can be washed away, leaving a 

negative image on th e brass, which is n o w  ready for 
etching with nitric or chrolll ic acid, chloride of iron or 
the other mordants in u�e_ When the " biting " has 
proceeded to a sufficient depth, the plate can be rolled 
up with a strong etching ink and dusted with resin as 
usual. 

All etchers will appreciate the val ue of this process, 
which enables them to make a relief, or positi ve, plate 
from a positive on paper or glass, and a negati ve, or 
Runken, design from a negative.-Anthony's Bulletin. 

• l e t:  • 
A New Variable SIal'. 

A variable star recently discovered by Mr. Chandler 
presents some very remarkable featu res (Astronomi
cal Jonrnal, No. 3."18). In the singularly sh ort period 
of 5 h. 31 '15 m . .  the magnitude of the star varies be
tween 8-9 and 9 ·7, 80 that three or four'of the principal 
phases may be observed in a single night.  
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THE UNITED STATES BATTLE SHIP IOWA. 
One of the new battle ships now being constructed 

at the Cramps' ship yards, the Io wa, is represented in 
the accompanying illustration. She is one of the most 
formidable of our war vessels now in course o( con
struction, and the test� of the heavy Harveyized 
nickel· steel armor with which she will be plated were 
described and illustrated in the SCIEN TIFIC AMERICAN 
of November 9. 

The first keel plat,e of the Iowa was laid August 
5, 1893, and it gives one some idea of the great amount 
of  labor required to build such a vessel when it is esti
mated by the Bureau of Steam Engineering that she 
will not he read y for final delh'ery to the government 
until about .July, 1897. It is expected that the Iowa 
will be launched in  February or March. 

The Iowa was designed by the 'Navy Department to 
meet the req uirements of the naval appropriation bill 
of .July 19, 1892, and her cost was not to exeeed $4, 000, -
000. The dimensions are as follows : 

Len� on load line . . • • . . . . . • • • • • • • • • . • • • • • • • • • . . . .  

Beam extreme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Mean draught. . . . . . . . . . . .  . • .  . . . . . . . . . . . . . . . . . . . . 
Displacement . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . 

I. H. P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Speed, In knots, per hour . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Coal bunker capacity • • • •  e • • • • • • • • •  • •  • •  • • • • • • • •  • • • • •  

1 • 

360 ft. 
72 ft. 2� in. 
24 ft. 

11,296 tons. 
11,000 

16 
2,000 tons. 

The main battery consists of four 12-inch breech
loading rifles and eight 8-inch breechload ing rifles 
mounted in turrets. The 12-inch gun turrets are 
armored with solid Harveyized nickel-steel plates or 
15 inches thickness. and the 8-inch guns are protected 
by armor of 8 and 5%, inches in thickness. All this 
armor is treatlld by the Harvey process, which gives 
the plates a casehardened surface, gradually shading 
off to a. soft back. 

The secondary battery is made up of six 4-inch 
rapid-fire breechloading ritles. These rifle� throw a 
shell weighing thirty-six pounds, and are eapable of 
being fire'i ten ti mes per minute. These gnns are pro
tected with light armor against mach ine gun fire, and 
are disposed so a s  to have as great .a  range of fire as 
possible. The auxiliary battery consists of twenty 
6-pounder and nine i-pounder machine guns, with six 
torpedo tubes. 

The protection to the hull and machinery is afforded 
by a steel belt of 14 inches maximum thickness, co ver
ing over seventy per cent of the load line. This belt 
extends frolll 4 feet 6 inches below the load line to 3 
feet above it. Above th is beIt to the main deck bevel 

between the 12-inch gun turrets, a belt of 4-ineh armor 
is worked to ca.lI se shell loaded with high explosi ves to 

J t itutiiit �lUtritau. 
'break up before 'entering the vessel. 011 top of the 14-
iooh . armor a horizontal deck 2� inches thick is 
Worked, and from the ends of the side a.rmor to the 
extrem ities of the vessel a similar deck 3 inches in 
thickne8s is provided. Above the armor decks, belts 
of cel lulose to prevent the inrush of water in the event 
of the vessel bei ng inj ured are provided . The hull is 
built on the cellular system, with inner bottom, and 
great attention has been given to the subdivision of 
the vessel into a large number of watertight cOlll part
ments, each provided with its own means of pumping 
and draining. The machinery and boilers are arranged 
in six watertight cOlll partments. The engine!;' are of 
11, 000 horse power, of the inverted, direct-acting, triple 
expansion type, driving twin screws. 

The smoke piplls are in height 100 feet above the 
grate bars, and the perfOl'mance of the boilers under 
natural draught is expected to be a great improve
ment over boilers in existing naval vessels. 

The ventilation and i nca ndescent lighting plants of 
the vessel have been especial ly  studied, in order to in
sure comfort and health to all on board. 

Electric search lights of great power are provided, 
capable of lil!'hting up a zone about the vessel through 
which no torpedo vessel can pass unnoticed, and t hll 
machine guns are SO disposed as to bear upon all por-

THE UNITED STATES BATTLE SHIP IOWA. 

tions of this zone ; and should a craft by any means 
get through th is  area of light and gun fire, stout tor
pedo nets reaching from water line to keel are ready 
to receive the torpedoes discharged. 

• '1 . •  
U8e o f  Cocai n e  o n  the Race 'rrack. 

Within a recent period cocaine has come into use on 
the race track, as a stimulant. Horses that are worn 
and exhausted, or are uncertain as to speed and en
d urance, are given ten to fifteen grains of cocaine by 
the needle under the skin at the tLme of starting, or a 
few moments before. 

The effects are very prominent, and a veritable mu s,  
cular del irium follows, in  which the horse d isplays un
usual speed, and often unexpectedl y  wins the race. 
This agitation continues, and the driver has difficnlty 
in .. slowing down " the horse after the race is over ; 
not unfreq uently the borse will  go half round again  
before he can be stopped. The exhaustion which fol 
lows is not marked, except in the great thirst and loss 
of appetite. Sometimes diarrhea and trem bli ng fol 
low. But good grooms give unusual attention to rub
bing and bathing the legs in hot water and stim u
lants. The general effect on the horse is depression, 
from w hich he soon recovers, hut it is found essential 

to give cocaine again to make sure of his speed. The 
action of cocaine grows more transient as the use in
creases, and when a long period of scoring follows 
before the race begins, drivers give a second dose se
cretly wh ile in the saddle. Sometimes the horse be
comes delirious and unmanageable, and leaves the 
track in a wild frenzy. often killing the driver, or he 
drops dead on the trMk from the cocaine, although 
the cause is unknown to any but the owner and 
driver. Some horses have been gi ven as high as 
twenty grains at a time, but this is dangerous and only 
given to worn-out animals, who may by th is means 
win a race. I t  appears that cocaine is only used in 
running races, and as a temporary sti mulant for the 
time. It is clai med that the flashing eyes and trem
bling excitement of the horse is strong evidence or the 
use of cocaine. -Quarterly .Journal of Inebriety. 

. I .  , . 
The Advantace of Bei ng a Black8mlth. 

Among the seven trades which a student in mechani
cal engineering m u st learn at Cornell is that of the 
blacksmith. Occasionally there is a protest, but it is 
never heeded. One d udll ten years ago was unusually 
averse : to soiling his hand�. But he had to work at 
the forge just the same. Last fall he went to Profes
sor Morris and thanked him for being compelled to 

learn blacksmithing. . .  Why ?" asked the professor. 
" Wh y, you see, " replied the former dude, " I  am now 
superintendent of a mine away back in Colorado.DLa8t 
summer our main shaft broke, and there w as no one 
in the mine b ut myself could weld it. I didn't like the 
job. but I took 011 my coat and welded that shaft. It 
wasn't a pretty job, but she's running now. If I 
couldn't have done it, I'd have had to pack that shaft 
on m ule back and send it 300 mi les over the moun
tains to be fixed, and the mine would have shut down 
ti ll it got back. My abil ity to mend that shaft raised 
lllEl in the eyes of every man in the mine, and the boss 
raised my salary. " 

.. I • •  
Water Vapor I n  'he ,,"'.no.plaere of Mar8. 

When Professor W. W. Cam pbell ,  not long ago, re
ported that he found no water vapor in the atmosphere 
of Mars, by careful study. by the aid of the spectro
scope at Lick Observatory, astronomers were generally 
surprised, because that matter was supposed to be 
settled quite concl usively. Now it turns out that M. 
.Janssen has recently informed the French Acarlemy of 
Sciences that he has determined the existence of water 
vapor in the planet Mars by means of the spectro
scope. 
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THE WHITE ELEPHANT XEDAB. 
White elephants have for many years been an object 

of veneration in Burma and Siam. The fortunate 
individual who found a white elephant in his posses· 
sion sold it to the king of one of those countries, ob
taining therefor, it is said, certain titles to nobility, 
exemption from taxation and from capital punishment 
and a sum of monE'Y determinE'd, it is  said, in some 
cases, as the amount of silYer coin which he could push 
along a smooth surface with h is little finger_ The 
largest sum ever obtained, it is said, was won by a 
Chinam au, who assid uoullly practiced pushing weights, 
strengthening his hand so as to be able to push 
along the largest amount of silver poSflible .  Some 
years ago a partially white elephant was in the 
Barnum & Bailey show, which animal perished in 
the Bridgeport fire. There has been recently im
ported into this city, by the firm of DE' Silva & Gay
lord, a perfect example of the wh ite elephant, an il
lust.ration of which we present to our readt'rs. 

The sacred beast is recognized by certain sigons. 
In addition to the light color of his skin, he was 
req uired to have five white hoofs on each foot, he 
had to show a pink color about the ears, and the 
hair about the lip was required to be light in color, 
and the tail to have 110 tuft of hair npon its end. All 
these characteristics are shown by the exam ple we il
l ustrate, from a photograph taken by our artist in this 
city. 

The animal was caught wild near Palembang, in 
Southeastern Su matra, on June 17, 1895, and is sup
posed to be about eighteen months old. Its height is 
three feet nine inches and 
it weighs abont five hun
dred pounds. The little 
crt'ature is perfectly do
cile and content in its 
captivity and allows itself 
t.o be fondled and played 
with at liberty. It has 
bt'en named Kedah . In 
Sumatra the value of the 
whi te elephant is not gen
erally  known, and the cap
tors of this animal were 
not aware that they could 
have sold it to the King 
of Siam. Had it been 
found by those having 
knowledg'e of this fact, it 
would probably never 
h ave left the East. It is  
really the only elephant 
which truthfully can be 
called white ever brought 
to this country. Europe 
has never possessed one of 
any kind. 

White elephants are now 
only to be seen within the 
inclosure of the King's 
palace at Bangkok, Siam. 
There are four there now, 
which ani mal!', owing to 
the peculiar r e l i g i o u s  
tenets of the Buddhists' 
faith, are absolutely un
purchasable. The doc
trine of the transmigra-
tion oC souls teaches that 
these animals are i nhabited by th e  souls of Siamese 
kings. 

The white elephant which was with the Bartlum & 
Bailey show was procured with great difficulty by 
Mr. Gaylord, in Burma. The present animal of the 
Sumatran vari�ty, an absol utely perfect example of 
the elephant alhino, is one of the most interesting 
and curious zoological specimens ever brought to this 
country. The color is a very light gray, and the skin 
is  peculiarl y soft and delicate. About the end of the 
trunk and about the ears it  rllns into a l ight pink 
tint, and the hoofs are a beautiful crpam white. The 
animal is a male, and is expected to attain a heig'ht 
or seven to eight feet. 

Its importer, Mr. J. B. Gaylord, has spent many 
years in collecting ani mals for exhibition, having in 
the course of his experience gone twenty-two times 
around the globe. He brough t Kedah home by sea 
through the Suez Canal, the journey taking fifty day!', 
Kedah arrived rather thin and worn after its trip, but is 
cow in pri me condition and bids fair to attain a good 
old age. 

. ' . . . 
Good A dvice to YOU Iljr; Womell. 

In a recent sermon to young women, th e  Rev. Dr. 
TRimage made the following sensible remarks : 

.. Make it a matter of rel igion to take care of your 
physical health. I do not wonder that the Greeks 
deified health and hailed H�-geia as a goddess. I re
joice that there have bpen so many modes of maintain
ing and restoring young womanly health invented in 
our time. They may have been known a long time 
back, but they have been popularized in our day-

J ,ientili, �tutti'Ju. 
lawn tennis, croquet and golf, and the bicycle. I t  
al ways seemed strange and - inscrutable that our human 
race should be so slow of locomotion, when creaturt's 
of less importance have powers of velocity, wing of 
bird or foot · of antelope, leaving us far behind, and 
while it lreems so imponant that we be in many places 
in a short while, we were weighed down with incapa
cities, and most men U they run a mile are e:rhausted 
or dead from exhaustion. It was left until the last 
decade of the nineteenth · century to give the speed 
which we see whirling through all our cities and 
along the country roads, and with that speed comes 
health. The women of the next decade will be health
ier than at any time since the world was created, 
while the invalidism which has so often characterized 
womanhood will pass over to manhood, which, by its 
posture on the wheel, is coming to curved spine and 
cramped chest, and a deformity from which another 
fifty years w ill not have power to make rescue. . Young 
man, sit up straight when you ride. Darwin says the 
human race is descended from the monkey, but the 
bicycle will turn a hundred thousand men of the 
present generation in physical condition from man to 
monkey. For good womanhood, I thank God that 
this mode of recreation has been invented. U�e it 
wisely, modestly, Ch ristianly. No good woman needs 
to be told what attire is proper' and what behavior is 
right. If anything be doubtful, reject i t. A hoyden
ish, boisterous, masculine woman is the detestation of 
all, and every revolution of the wheel she rides is 
toward depreciation and downfall. Take care of your 
health, 0 woman ; of your nerve!', in not reading the 

THE �TE ELEPHANT KEDAK 

trash which makes up ninety-nine out of one h undred 
novels, or by eating too many cornucopias of confec
tionery. Take care of your eyes by not reading at 
hours when you ought to be sleeping. Take care of 
your ears by stopping them against the tides of gossip 
that surge through every neil!:hborhood. 

" Health I Only those know its value who have 
lost it. The earth is girdled with pain, and a vast 
proportion of it is the price paid for early recklessness. 
I close this, thollgh , with the salutation in Macbeth : 

" .  No w good digt'stion wait on appetite, 
And health on both. ' " 

• • • • •  
N e w  Material f'or Spool •• 

Apropos of an article in a recent issue of the SCIEN

TIFIC AMERICAN in regard to the thread spool indus· 
try, Mr. T. E. Kennedy, of Centerville, Louisiana, 
writes that there is a wood growing plentifully in that 
State which is peculiarly adapted to the manufac
ture of spools. The wood is known as tupelo gum. 
It does not split or check ; it is light and a very fine 
uniform grain. It is not adapted to uses where it is 
to be made into objects of any size, as it is liable to 
warp. It will not readily burn, and is not durable 
when exposed to t.he elements. 

.. . . , .. 
IN our article describing the Lovell adjustable 

handle bar, in the SCIENTIFIC AMERICAN of Decem
ber 28, Fig. 2 of the illustrations. representing the bar 
as in use by a fast rider or racer, was referred to as 
No. 5. The latter in reality is an enlal ged view of 
Fig. 2 aDd Ihowl the mode of adjustment. 

Dillion. f'or Chlcaco VntveraU)'. 
Chicago University was on December 14 the recipient 

of another- million dollar gift, the donor being Miss 
Helen Culver, of Chicago. The conditions of the Itift 
are that it shall be devoted to the increase and spread 
of knowledge within the field of biological science. 

It is provided that the donation shall develop the 
work now represented i n  the several biological depart
ments of the university by the extension of their re
sources ; that it shall be applied in part to an inland 
experimental station and to a marine biological labor
atory, and that a portion of the instruction supported 
by the gift shall take the form of university extension 
It'ct ures to be delivered at suitable points on the we!1t 
side of Chicago, the lectures to be as free from tech ni

calities as possible and the results of biological re
search. Especial atten tion is to be devoted to the ad
vances of science in sanitation and hygiene. 

One-half of the sum given may be used for the pur
pose of purchasing land and for the ere'Ction and 
equipment of buildings. The rem ainder is to be in
vested, the income therefrom constituting a fund for 
the support of research, instruction and pUblication. 

According to the terms of Mr. Rockefeller's recent 
offer, he will also now add another million dollars to 
his former generous gifts. 

• .  e I .  
Prevention of' Iliftuenza. 

Dr. C. Grll.eser, of the German Hospital at Naples, 
points out* that the timely and continuous adminis
tration of quinine during influenza epidemics may 
und oubtedly prevent in fection, and cites in sup-

port of this opinion-in 
holding wh ich he does not 
stand alone - his  experi
enceS with regard to a re
giment of huzzars station
ed at Bonn during the 
epidem ic wave of 1889-90. 
He has previously pub
l ished these facts, but 
again refers to them in 
consequence of an article 
which appeared this year 
in Paris medical jour
nal, Jtating that experi
ments on rabbits 3howed 
quinine to be inactive 
against the infection of 
influenza. His facts are 
simply these : that for It 
period of twenty-two days 
he administered to each 
man of one of the squad -
1'01)5 of the re�iment 0'5 
gramm e  - i. e. , about 8 
grains-of quinine h ydro
chlorate, and that the 
numbers attacked by in
fluenza in this �q uadron 
were far smaller than those 
who succum bed in each 
of the  ot her squadrons, 
even in those occupying 
the �ame quarter�. Th u�. 
during this period there 
were- attacked in the first 
squadron twenty-two men, 
in the second seven, in 
the th ird n ineteen, in the 

fourth forty-two, and in the fifth thirty-two. Now 
it was the second squadron that underwent the 
quinine treatment, and of the seven men o.ttacked 
three fell ill on the first day of the trial, two on the 
third day, and one on the fourth and fifth days 
respecti vely. After that no. cases arose in this 
squadron, aUhoug'h fresh attacks continued to occur 
in other detachments. Dr. ' 6J'aeser is persuaded 
that this experimentum crucis j ustifies the conclusion 
that quinine has a specific action in influenza, and 
that when administt'red at the appropriate time and 
in sufficient dose it IlIay prevent an attack in a person 
exposed to infection. Such an experience, he holds, is 
of more weight than any experimental results in ani
mals. .. . . . . 

Atomic Wel li:ht of' Helium. 

By heating in  a hard glass tube a mixt ure of m a n
ganese carbonate, pulverized cleveite. and potaslolium 
pyrosulphate, and passing the resulting gas over hot 
copper oxide, phosphorus pentoxide, and powdered 
magnesium, N. A. Langlet has succeeded in obtaining 
helium pt'rfectly free from nitrogen, argon, and h ydro
gen, when tested spectroscopically. This gas, when 
weighed in the usual manner, proves to be exactly 
twice as h eavy as hydrogen, the usual standard, its 
density in relation to air being 0'139. Guided by 
purely physical considerations, the experimenter arriv
ed at the conclusion that the molecule of helium, like 
that of argon and of mercury, contains only one atom. 
Hence the atomic weight must be t.aken as 4. ----

• Wiener KJlnische Rnndachau, 1895, No. 411. 
t Revue de Medeclne, 1895, No. a. 
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Proteetln� the Halld. In Photocraphle 

Mani pulation •• 
The British Journal of Photography says : Metol 

seems to be gaini ng, rightly or wrongly, an u nenviable 
character for the inj urious action it is said to exercise 
on the hands of its users. But, be it ever so hurtful, 
is there any reason why it should be allowed to exert 
its i l l  effects ? In the development of nl'gatives, only 
the extreme t ips of the forefing�rs and thumbs need 
be wet with the solution, and then only the front por
tion of them, where the skin is the thickest. In most 
instance!', in handling inj urious chemicals, it is only 
when they come in contact with the thinner portions 
of the skin-as on the back or between the fingers
that any harm results. However, India rubber finger 
stalls, costin/!: but a few pence each, are to be had at 
all rubber shops, thltt will perfectly protect tbe fingers 
from all  pernicious materials. They me m uch more 
extensi vely used by photographers, both professional 
and amateur, on the Continent that they are bE'rE'. 
Bei ng exceedingly thin, they are by no mealls uncom
fortable to work in. It is curious to note the effect 
that d ifferent chemicals have on different persons. 

An A rtificial Ice Rink. 
A new skat ing rin k at One H u ndred and Seventh 

Street and Lpxington Avenue, New York City, was 
opened December 14. 

The interior of the new palace is dazzlin g. Ceiling 
and waHs are hung with artificial icicles, illuminated 
by 2, 000 electric lamps of various colors. There are 
two galleries, large enough to seat 5,000 spectators. 
Ei/!:hteen hundred persons can find room on the ice 
surface at one time. 

The pond is frozen artificially, the cold being pro
duced th rough the evaporation of an hydrons ammonia 
in  coi ls of hollow copper tubes. The heat is  abstracted 
from a brine solution surrounding these coils, the 
freezing point of which solution is lower than that of 
the water i n  the skating pond. Lon/!: rows of tubes 
filled with this fri�id brine and com mu n icating with 
the freezing apparatus lie below th." surface of the ice 
and prevent its I>oftening. 

. ' . ,  . 

J ,itutifi, �mtri'la. 
position and the rider sitting there drives the ma
chine by one of the right hand and one of the left 
hand setl': of pedals . This, of course, produces con
siderable lost motion in the pedal action, but it at least 
is possible for a single rider to take care of and to drive 
the wheel to and from the place of appointment with 
his friend.  It is not a wheel depending absolutely on 
the presence .of two riders . The wheel shown in the 
illustrations is made by the Punnett Cycle Mfg. Co., 
Ro('hester, N. Y. 

... . . . .. 
A HANDLE BAR BICYCLE BELL. 

The illustration represents a bicycle bell attached 
to the outer end of one of the handles, without dis · 
figuring it or offering any impediment to the free u�e 

A SIMPLE AND CONVENIENT BICYCLE BELL, 

of the handle bar, while it affords sufficient vol ume 
of sound for practical purpo!<es. The improvement 
has been patented by I.  N. Hopkins, of Lockport. 
N. Y. , and is being introd uced by the Bridgeport Gun 
Implement Company, of Bridl!'eport, Conn. , and Nos. 
313 and 315 Broadway, New York. It compri!'1es a THE PUNNETT COMPANION SIDE SEATED BICYCLE. combined handle and alarm bell which may be placed 

The bicycle has now reached a typical construction on the handle bar instead of one of the ord i nary 
from which there seems to be slight tendency to de- handles, the bell being operated by the thumb of one 
viate. Absolute novelties beyond the detai ls are more hand. Secured to the outer end of the hand le is a 
and more rare. The companion side seated bicycle plate with projecting central post whose outer end 
which we represent is, however, OLe of the novelties of supports the bell, whose external form is  sllch as to 
the year. The tandem bicycle, w h i ch has met with conform to the curva ture of the hand le, the rim of 
considerable success where the desire is to have com- thf' bell being neal' but not in contact with the handle. 
pally on It ride, is more or less cri ticised on account. of On a. lug on the post is a stud on which is pi voted 
the position of the  riders, one of whom must be beh ind the hub of It spring· pre�sed bell hammer, and a pro
the other. In the bicycle which we i llustrate it is pro- jectin/!: tooth on the hub i" f'Il�a�ed by a eurved spring 
posed to have t h e  two ridflrs seated s ide by side, as i ll , rod, formi ng- an extension of a push rod extended 
the old-fashioned " so-
ciab:e " tricycle, and 
yet to have the two 
riders carried by two 
wheels only. The two 
cuts are self-explana· 
tory. The long axle of 
the rear wheel enables 
the US? of two sprock
ets at its extremities so 
far ap<lrt as to permit 
of each one being acted 
upon through a sepa
rate pair of sprocket!', 
each actuated by a sepa
rate rider. There is a 
triple head and a d u
plex frame, the latter 
carrying two sadd les 
placed side by side a.t a 
proper distance apart 
for two riders to occupy 
also side by side. 

I I  

Do People Ever Forcet A lly thl llC 1 
The brain of mankind has been defined as a kind of 

phonographic cylinder, which retains impressions 
lUade upon it through the medium of the senses, par
ticularly through the eyE's and ears. If this be t.ruE', 
melllory mo.st depend for its intE-naity or retenti ve 
qualities upon the degree of observation with which 
the record is made. 

Nor is this all . If memory's record is kept in the 
shape of indentations upon the folds of the brain m at
ter,

-
are they ever entirely effaced ? In other words, do 

we real ly  ever forget anything ? May it not be that 
the inner depths of the brain memory h ave stored up 

recollections of things which are never again purpose

ly turned to. perhaps, but which instantly spring into 
being and flash through the mind whenever we heal' 

or see something which recalls them ? 
There are several well known mental phenomena 

which strengthen this theory. We know that memo
ry often brightens during the last moments of life. and 
there are cases on record where Germans, French, 
Spaniards and others, who, falling i l l  in this country 
years after havin/!: entirely forgotten their native lan
guages, recovered and used them upon their death 
beds. 

There is a theory that in all such ('ases the brain 
folds  have relaxed, j ust liS do th e m uscles and cords of 
the lim bs and body, and that by so doing they expose 
the m ind's monitor indentations (recol lections), which 
were long since folded up and put away as material 
that could not be of any particular use. - Family 
Doctor. 

• · e · . 
Del. ydratl ll2" Alcohol.  

Recommended by H. Wh,licenus and L. Kaufmann. 
The reagent used is amalgamated aluminulIl, whieh 
ean be prepared in a fe w moments by treating alu mi
n u m  filing'S, free from oil, with caustic soda solution 
until  a brisk evol u tion of hydrogen is prod uced, then 
washing once su pt'l'ficially with water and a l lo w i ng' a 
half per cent �olution of corrosive subimate to IIet for 
one or two min utes upon the m etal, which is still moist 
with weak alkali solution. The whole operation is 
rapidly repeated to rt>move a black scum which forms, 
and the prod uct is quickly and thoroughly washed 
with water, alcohol and ether in  succession. and is pre
served, if necessary, under low boiling petroleum ether. 
Aluminum filings are on the m arket, at least in Ger
many, at a reasonable price. The amalgamation of 
this metal changes its chem ical properties in a re
markable manner, so that it decomposes water vio

lently, and it even becomes hot !lpontan�ously from 
the action of the moi sture of the air, with format.ion of  
white flakes of  alu minnm hyd l'Oxide. The reag-ent 
has no action upon alcohol and ether, b ut it reapts 
prom ptly with any water ('ontaiueu in them. The 

authors f·specially re
commend the substance 
for u s e  i n organic 
chemistry as an entire· 
ly n e u  t r a l  reducing 
agent.-Berichte dE'u
tsch. chem. Ges , xxvii i ,  
1323, June, 1895; H . L.  
W. ,  Amer. Jour. 

• • •  
The Simpion 'rull n e l .  

The convention be
tween Italy and S wit
zerland f o r t h e  con
struction of t.he Simplon 
Tunnel was signed a 
few days ago. The pro
gramme of works to be 
followed is that already 
begun by the Jura
Sim plon Company, the 
Swiss Federal Council, 
and the I tal i an Govern
ment. Italy undertakes 
to construct approach 
lines from DOllJodossola 
to I8e1la, a distance of 
lOX miles. The Italian 
Government itself does 
not grant any subven
tion, but will use its in
fiuence to induce the 
plOvinces and towns of 
northern Italy interl'st
ed in the scheme tu 
provide a sum of 4,000, -

It is said that a dif
ft'rence of 100 pounds 
weight in the t wo riders 
is not noticeable, and 
that a. person who is 
ignorant of riding can 
be taken out on this 
wheel with perfect 
safety. The system of 
mount.ing is peculiar. 
For the first one who 
mounts, the wheel is in
clined to one side and 
this rider takes his or 
her place on the lowe 
saddle. The machine 

BICYCLE FOR TWO. 000 francs. Italy will, 

is then pulled back to 
an upright positioG and the second rider mounts by 
the pedal, and so the start is made. The dismount is 
made in the same way, reversing, of c()urse, the opera
tions. The two saddle 'posts are connected, it will be 
observed, by a crossbar. At the center of the crossbar 
is a special socket . When a single pf'rson is riding 
the wheel the saddle is transferred to the central 

however, grant for 99 
years an annuity of 

throngh a tubular casing in one side of the handle, 3, 000 francs per kibmeter for the portion of line in 
and terminating in a thumb piece. By pressure upon Italian territory, which is  calculated to be eq uivalent 
the thumb piece the hammer is forced back again st to a capital su m of 1, 500,000 francs. Switzerland wi ll 
the resistance of its spring, and released to deli ver its have to provide a subvention of 15,000, 000 francE', of 
blow, the push rod being returned to its normal posi- which 4, 500,000 francs will be found by the Confeder
tion by a coiled spring. This improved device is made ation and 10, 500,000 francs by the cantons and towns 
to fit various sizes of handle bal'i. interested. 
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nCENTLY PATENTED INVENTIONS. I clocks, and consists principally of a rotstable sleeve car· 

rying the month hand, a shaft rotating in the sleeve be· 
ing driven from the clockwork, and there being on the Engineerl n:. 

FIRE Box FOR BOILERS. -Ed ward In- shaft a double hand, the hands Etanding at angle., and 
gleton, Pottstown, Pa. Thi. tire hox has a horizontal one indicating the day of the month and the other the 
watl'r Il'g at <'ach _ille at the bottom and a single water day of the week. The positioDS of the hands are adjusted 
I<'g in the mil\.1I,' at the top, w ith two �eparate "crics of monthly. 
water tubes, euch "cries on one Bide and extending from AUTOMATIC DISINFECTING DEVICE.
the low,'r to the upper water leg, the tubes being close Emil Tau88lg and Michael Sheridan, New York City. 
togcther allli cOllstituting a flame· tight tubular box which This is an improvement for toilet rooms, comprising a 
is convenieutly detachable from the boiler for cleaning water-holding reservoir controlled by a float valve. and 
al lli repairs. Thi_ fire box is 80 cOllnected with the inte· a rocking liquid holder for disinfecting fluid that is 
rior of the boiler that a perfect circulation is obtained. tilted for the discharge of a gaged amount by draught 
The improvemellt is especially designed for locomotives strain of a lIexible connection, a siphon-controlled wa
and traction engines. ter-discharging aeV1ce being set to work by the tilting 

movement of the liquid holder when It is rocked. 
Railway Appliancell. HYDRAULIC AIR COMPRESSOR. - AI-

SWITCH WORKING MECHANISM. -Ro· brecht Kalthoff, New York City. This is an Improve. 
bel t  W. Farrell, Vincennes, Ind. Connected with the ment more especially designed for nse In beer pumps 
rails, according to this improvement, is a spring barrel and similar machines, the compressor being simple in 
with spring-pr�sBed piston rod pivotally conne.cted with a construction and not liable to get out of repair, automa
switch stand, a dog on tlle barrd engaging a, shoulder I tic in operation and utilizing the pressure of the water to 
on the piston rod, while a counecting lever extending par· the best advantage. A spring-pressed main valve con· 
aUel with the track is movod by striking arms on the I trois the inllow and outflow of the water to and from the 
track to trip a lever to tilt the dog. The improvement I compre�sion cylinder, and the valve has a hollow 
may be usell in connection with· an ordinary switch, the stem forming an air inlet and a leakage water discharge, 
tripping devices being then actuated by a passing tram or I a spring-pressed valve engaged by the stem connecting it 
en�ne to automatically close a switch. with the general water discharge. 

STRl<:ET RAILWAY CAR. -Willal'd R. SPLICING SCISSORS.-John A. Myers, 
Dodson, Jermyn, Pa. This is a car designed to be Monroe City, Ind. Each blade of these scissors is pro
readily transformed from a winter to a summer car. The vided with a side perforation, one of the perforations be· 
car hIlS removable sides, which are provided with guides ing adapted to receive the end of a strip to be spliced 
rec,'lving the windows of the winter cur, so that the win- and the other being circular, for use in splicing cords. 
dO

. 

'
.
"S may be moved into auxiliary guides and the whole I One of the blades also has an additional cutting edge 

,Ii.connected from the car. Different sets of seats are near its point. The improved device forms a combina· 
also provided, the change being readily made from one tion tool which may be advantageOUSly employed for 
to the otber. various household nses. 

BOILING EGGs. ··George Fundinger and Electrical. U1derico Nessi, New Bril:hton, N. Y. To accurately and 
H OLDER FOR TELEPHO�E RECEIVERS. automatically regulate the time of boiling eggs, that they 

-Fergus W. Martland, Fall Ri"er, Ma"s. This holder is may be as hard or as soft as desired, these inventors have 
desi�'"llcd to "upport thc receiver close to the ear of the devised an apparatus in which a clock mechanism is con· 
nscr, without making it necessary to holll the receiver in I nected with an egg receptacle, with means for snbmerg. 
one hand. A spring-pressed shding rod is connected ing the eggs and raising them out of the water at 
with the telephone switch and an arm pivotally connected the end of a certain time, the tiple required for boiling 
with the rod carries the receiver, a segmcnt holding the being regulated by moving an adjusting lever on an Index 
arm in any desired inclined position to bring the reo with scale of minutes and fractions. 
ceiver close to the car of the user. CHERRY STONER. - Emil Zeitruchs, 

RE�ov ATING STORAGE BATTERIES. - Portland, Oregon. To remove the pit from the fruit 
Jobn Trowbridge. Cambridge, MaBS. This inventor has without mashing or Injuring the cherry, this inventor 
devised a method of renovating lead accumnlators by reo provides a device In which a s'litable base forms an open 
moving temporarily the negative elements after the bat. I botto.med �eat f�r the fruit, . while attached to the base is 
tery has been charged, replacing them by amalgamated I a spflng WIre gmde and spnng for � plunger adapted to 
zinc plates, then di,charging the battery, removing the i be pressed down by a thumb PI� to press the pit 
zinc plates and returning thc lead negative element to the through t.he stem opening of the fruIt. 
battery \\:hile it is :echarged; th� negath'e �Iements are 1 DISH CLEANER. -Al bert J. Fi nlay and 
then "gam re�O\ ed and the ZlDC plates. ll1serted and . Charles Wilson, Silverton, Oregon. According to this 
the battery dlschar�ed, the process bemg repeated improvement a receptacle for hot water or a cleansing 
until the battery has been restored to its normal efficiency. compound, adapted to be kept heated on a stove, has an 

inner basket in which dishes may be placed, the basket 
Mini ng. being raised and lowered by turning a crank supported 

. I in standards at the sides, the water being forced up 
ORE CRUSHER.-August H. SC�lerho z, around the dishes on the downward motion of the 

Han Francisco, Cal. This is a strong and simply con- I basket, and draining off on its upward movement. 
structed machine to facilitate the crnshing, pulwrizing, 
and amalgamation of ores, anll comprises a pan in which C LOTHES LINE PULLEY. - Johan J. 
the crushing rolleTS are adapted to travel, the rollers be- Leuzinger, West New Brighton, N. Y. This is a pulley 
ing jOllrnaled in a frame. while a driving arm engages which automatically adapts itself to the expansion and 
blocks held vertically adjnstable on the frame to permit contraction of the line, and the clothes pins on the line 
the rollers to move up or down according to the material may be readily passed around the pulley withont being 
under treatment . forced from the line or from clamping engagement with 

llIecJtanlcal. 

?tI A C H I � E  FOR TREATIN G 

the clothes. The pulley has a hub and radiating wings, 
the outer face of the pulley between the wings being con
caved, and each wing having a recess and depre88ion in 

M ETA L its bottom wall . 
ROD".:--John Dough�y, Philadelphia, Pa. This �n"chine I' CHAIR ATTACHMENT FOR SEWING MA. C01llprlSCS frames WIth racks 8(1apted to move In oppo� . • 
site llirectionB, the rack. receh'ing between them a bun . .  CHINEs.--Jane A: Ad�ns, Atlan�, �.a. The curved 
tile of rod. to he treated, means for imparting a recipro- I fOf\;ard legs of thIS chalf are ma�? m pivotally connected 
cating motion to the rack_, end plate. en!,,'l1�ng the ends sectIOns, whose fo�ward ex�remltJes are adapted for at

of the rods. and a feed table extending between the tachment to a �ewmg ruachme frame, and the rear legs 

rack 8. The macbine is Ilesigned to facilitate the rapid and back a� hmged to the seat. When not required
. 

for 
tem 'ring, cleaning and straightening of the rods. i usc, the ch�lr may be so folded as to occupy but h�tle pe I room and dIsposed of beneath the table of the machme 

MATCH BOx.-Isaa.c O. Day, Ottumwa, 
Iowa. This box has In its top a vertically sliding carrier 
plate operating a rocking match-carrying plate to project 
it through an opening in the top of the box. At each 
operation of the meehanism of the box, by the pressing 
of a thumb piece, a single match is expelled and simul· 
taneously ignited, being held upright on the box when 
lighted. 

Delll�nll. 

HANDLE F O R  SPooNs. - Austi n F. 
Jackson, Taunton, Mass. Scroll, lIuted and ball orna· 
mentation on the front of the broad portion of the spoon 
handle, and flowers and foliage on Its back, are the lead· 
mg features of this design. 

'/11e cloo.�9<!or l ... ..-twn ....... r tAil l!ead il One  Dollar " lim 
for eacn inlertion. : about eioil.i WOt"as to a lim. Adt'tr. 
tile-menu must be received at publica.tion offi,ce 43 tarl'll a. 
ThUf"SOOll fnOrnino to apvlI!!arin lilt iOilO1Uift,(l week's is3'Ut. 

Marine Iron Works. Cblcal(o. Catalol'ue free. 
For hOisting ellj(\nes. J. S. Mnndy, Newark, N. J. 
., C. S." metal pOlish. Indlanapolis. Samples free. 
Presses &. Dies. Ferracut. .. Macb. Co., Brldl'eton. N. J. 
Handle &. Spoke lI:!Cby. Ober Latbe Co.,Cbagrin l'-all •. O. 

Screw machines. millin� maChines. and drill  presses. The Garvin llach. Co .. T.ai.-ht 8J1d Canal Sts .. :>lew York. 
A bl'autifully illustrated 1896 caleadar. l1xl( in .. will be 

mailed free on appHcatioD. Wm. Jessop &. Sons. Ltd., 91 Jobn St., N. Y. 
BRACKET.-De Witt C. Bo wen, Kan sas Emerson. Smith &. Co .. Ltd., Beaver I>'alls, Pa .. will  

City, Mo. This bracket has an upright member and two send Sawyer's Hand Book on Circulars and Band Saws 
curved members, the whole somewhat resemllUng a let- I free to any address. 
ter K. 'rbe best book for electflClans and beginners in elec. 

GLASS DISHES. - Henry T. Broden, t'iCitY
.
IS " Experimental SCie?Ce:'by Geo. ll. Hopkin". 

Brooklyn, N. Y. Three designs have been patented by By mal l. f4 ;  Munn &. Co .. pubhshers,361 Broadway. :>I. Y. 
this inventor for glass dishes, such as howls, plates and �'or the orll<inal Bogardus Universal Eccentric Mill.  

ju� all of the designs having prisms crossing one an. Foot and Power Presses, Drills, Shears, etc., andress 

other at different angles, and forming prismatic and J . S. &. G. F. Simpson. 26 to 36 Rodney St .. Brooklyn. N. Y. 
multiple pointed stars and oval and polygollal panels. iW·:;end for new and complete catalollue of Scientific 

ABDOMINAL SUPPORTERS. - John H. 
Kellogg, Battle Creek, Mich. This is a supporter pad 
having side pear shaped perforated plates connected by a 
webblng_ 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

OW BOOKS 

ST. NICHOLAS 
Two parts. 
Compan y. 
Price $4. 

AND PUBLICATIONS. 

MAGAZINE. Vol. XXI I. 
New York : The Century 

Gilt, cloth. Pp. 1056. 

Thlslwell known ma,gazine for hoys and girls continues 
to maintain the high standard its publishers have long 
maintained, and the two beautiful bonnd volumes which 
represent one year's numbers are full of interesting, 
richly illustrated matter, calculated to afford entertain· 
ment for those advanced in life as well as the young. 
The books are crowded with stories, sketches, and other 
good reading:always nice to pick up on a rainy day. 
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TABLE OF CONTEYTS. 
1. Elegant plate in colors showing a residence in the 

Colonial style recently erected at East Orange, N. 
J., at a cost complete of $11,000. Three perspec
tive elevstlons and 1I00r plans_ also an interior 
view. An excellent design well treated. S. W. 
Whittemore, architect, East Orange, N. J. 

2. A Colonial house at Madison, N. J. Perspective ele· 
vation and lloor plan�. Cost complete $5,500. 
Architects, Messrs. Child & De . Ooll, New York 
City. 

3. A Colonial dwelling at Montclair, N. J. Two per
spective elevations and 1I00r plans. Architect, 
W. E. Bloodgood, New York City. A unique de
sign. 

4. Two perspective elevations and floor plans of a house 
recently erected at Brick Church, N. J., at a co.t 
of $2,700 complete. A pleasing de.ign. Architect., 
Mr. F. R. HaBSman, Orange, N. J. 

and other Books for sale by Munn &. Co .. 361 Broadway. 
New York. Free on applic>stion. 

HINTS TO CORRESPONDENTS. 
Namell aud A dd " ""11 must accompany ail letters, 

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

R c rl'reu('eOl to fornlCr articles or answers should 
give date of paper and paW' or number of question. 

I nq u i ri e .  not anbwered m reasonable time should be repeated ; correspondents will bear in mind that 
Borne anBwers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. eacli must take his turn. 
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houses manufacturing or carrying the same. 
Spe c- i a l  ''' r i l l e u  l u fo l'm a l i o u  on matters of 

personal rather than general interest cannot be 
expected without remuneration. 

Sci e n t i fi c  A m e l'lc-an S u pplemen t ll  referred to may be had at the office. Pnce 10 cents each. 
Book .. referred to promptly supplied on receipt of 

price. 
Mlllel·al .. sent tnr examination should be distinctly 

marked or labeled. 

(6686) H. J. H. asks how to make aro· 
matic sulphuric acid. A. Sulphuric acid, 3� fl. oz. ; 
alcohol, 30 II. oz. ; mix. Add ! 1� oz. powderell cinna
mon ; powdered ginger, 1 oz. ;  digest for six days and 
lllter. . 

(6687) H. N. says : Please i n form me 
how to get rid of red ants; their stronghold seems to be 
in stone foundation of the bnilding ? A. 1. Powdered 
borax sprInkled about the infested places will extcrmi
nate both red and black ants. I'nwderell cloves is said 
to drive them away. Another plan is to grease a plate 
with lard, and set it wherc these inpects nhouml. They 
prefer lard to anything else, and will fnr�ake sugar for it. 
Place a few sticks around the platc for the ants to climb 
up on. Occasionally turn the plate bottnm up over 
the fire. and the ants will fall in with the mclted1ard. 2. 
Use a small amonnt of oil of turpentine, rnn into the 
cracks with an ortlinary , : ."ing machhiC oil can. 

(6688) E. Le Q. says : Yon would oblige 
me "ery much if you would state whether coal tnr ap
plied (just under boiling point) is a good substitut" for 
paint for a new shingle roof ? A. For a fair suhstitute for 
paint, take coal tar and lime (burnt, but not. slaked), anti 
boil them together in the proportion of 15 lb. I inl!' to 100 
Ih. tar. Put it on hot. To pulverize the lime, sprinkle it 
with a little water and sift it. To avoid the tnr boiling 
over, stir the lime in the boiling tar wry slowly. The 
mixturt, must always be heated befort' putting on. 

F LOAT VALVE. �.Joseph W. C h alll ber· . or within its cabinet work. 
lain, Bungor, )ie. Th.i� " ah'e is desi!.?'ed to open and I REMOVING G A R  B A G  E. - Wolfgang 
close II full waterway lI�stantly, a�ortlmg a llow ?f ,,:a- ! Goetz, New York City. An apparatns for this work de
ter as larg.e as the pIpe sl.lppl�mg. the valve �\'lll ,bs- signed by this inventor consists principally of a wheeletl 
e��rge_ whIle the . constructIOn �

.
s slmp�e and mexpe?- ! wagou body having at Its to'P a recei�'ing spout closed by 1 81' e. �he v�lve IS more espeCIally deSIgned. for U8e m I a slide, a gate at the rear bemg held m an open or partly 

counectlOn With a house tank, wbere the ortbn�y float open position. A box seated on the wagon spout has 
valves open �ut a s1llall pa88age for the water If only a . drop bottom doors, the box having a cover of which 
small amount IS drawn from the tank. I part is fixed and part hinged, the apparatus being dc-

signed to facilitate the removal of garba,ge without scat-
AlI:ricll l t u ral. tering portions in the street, and spreading disagreeable 

C u r,TIV ATOR. -Ch arles E. Booi, Dan. odors 

5. View of the new City Hall, Philadelphia, which has 
been erected at a cost of over $20,000.000. The 
building is of white marble and covers four anti a 
half acres. Is absolutely IIreproof. The height of 
this building is 547 feet 3J,S inches, being, with two 
exceptions, the highest building nn the earth. The 
exceptions being the Washington Monument ami 
the Eiffel Tower. The next higb,'st building on 
earth is the Cologne Cathedral, which is 510 fcct. 

6. View of the facade of the magnificent new Boston 
Public Library, Boston. Architects. Messrs. 
McKim, Mead & White, New York City. 

7. Residence at Bensonhurst-by-the-Sea, L. I. Two per
spective elevations and 1I00r plans. Cost complete, 
$8,500. Architect, S. S. Covert, New York City. 

(6689) R. D. C. asks : W hat ('a uses the 
lunar rainbow, vi8iblc at night in the SOllthwctttcrn 
States, especially in New Mexico ? It i" yi.ible on a 
clear, dOlullc88 night, the moon not ht·in,!! vit;ihlc. A. 
Lunar halos, coronas and rainhowfi. like those of solnr 
ori�n, arc producetl by th" ,,'flection and refraction of 
the light of the moon in the condensing moisture in the 
air, which at the moment of formation of the halo or 
rainbow hat; hecome v(,f'icular or convprtcd into min· 
ute globule" of wfoter. 'fhis is ohBermble in the day· 
time by a haziness of the atmosphere, but at night, ow
ing to the darkness, the sky may appear cloutlless amI 
yet be overclIst with the haze necessary for producing a 
rainbow or halo. The principles of refraction amI re
lIection involved in thiB phenomenon are deBcribel1 and 
illustrated In works on meteorology anti natuTal philoso
phy. The statement that the moon is iDyi,ibl" i" nnt 
sufficient ; the inferenee is that it may have het'n just 
below the horizon or partially hidden by clouds on the 
horizon. 

forth, Ill. ThIS is a machine designed to be drawn by 1 W I N  D O W. - William Wallacp, New 
three horses, and it is provided with equalizing de- York City. This inventor provides a window arranged 
vice. where6y the strain on the team is reduced to a to permit of readily cleaning the window panes on both 
miui mum, the draught being taken from the rear portion sides from the inside of the room, the two sashes being 
of the mRchine, and the sidc draught not being sustained readily swung downwardly and inwardly into an open 
by the team, nor the harness injuring the animals. All the position. A bar hinged to the lower rail of the upper 
cultivator blades may be readily raiscd from the ground, sash has on its lower side a lIange to enter a receBS in the 
and the machine made to travel on supporting wheels, top rail of the lower sash, while a slotted arm or hasp 
one at each side. The machine also "omprises a go· pivoted to the free end of tbe hinged bar swings down to 
pher cultimtor of simple and inexpensive construction receive a knob or turn button in latches mounted in the 
amI thoroughly untler the control of the operator_ I top rail of the lower sash. 

LABELIYG PLANTS, ETC. _ Frederick GATE. - A bner Yates, Yates Center, 

R. and Clara .J. Cbapman, Dnnedln, New Zealand. Kansas. This is a .gate which may be opened by thOle 
'rhis invention provid,'s a convenient movable and read. :  on horseback or m vehicles, the levers enga,glng the 
i1y Ulljnst.lhle label standartl, which will present the la- . latch bar when the gate Is cl�ed being adapted to be 
\)"Is directly to the observer at any desired angle. and operated by the wheel of a vehIcle, or by

. the pressure of 
provitl" s also a special form of label. The label holder . the hand or foot of a person seated tberem, or on horse· 
consists of a standard and a double hook formed of a I back. 'fhe improvement is designed to be durable and 
wire whose middle portion is bent or twisted ahont the inexpensive, and the construction is very simple. 
hea'l of .the standard . . and .the label is composed of a I LATCH. - Nestor Lattard, Ne w York 
plate havmg a brace whIch (bvergl's at an angle, the free · City. This is a simple and inexpensive latch lock which 
end engaging the body of the standard or carrier. may be applied to the leaves of a table without affecting 

the even upper face of the leaves. The casing has a top 

Mhlc-c-l I a n c- !l ll ll. 
platc and side plate, the latter having an opening to re-
eei ve a keeper, amI the latch bar has a head at one end 

CALENDAR () I,OCK. -Alfl'pd E. l\f('()ol· amI a hanille at the opposite end, a spring nnrmally 
lum, W""t J.ei",'nrill�, Pa . Thi. invention r<,lat.'. to holding the latch bead transversely of the keeper recelv
calendars attacht'll to anll drivcn from watches or ing opening. 

8. Perspecti ve elevations and 1I00r plans of a cottage at 
Oakwood, S. I., recently erected at a cost of $2,800 
complet�. An attractive design. 

9. Miscellaneons Contents: Testing house pipes and 
drains.-A combination bathtub and washstand, 
iIIustrated.-The permanence of modern dwellings 
and public works. -An improved steam and hot 
water heater, ilIustrated.-Moving a large factory. 
-How to fix paper on drawing boards.-A quick 
water heater, illustrated.-Improved toilet room 
IIxtures, lIlustrated. -A single track parlor door 
hanger, iIIustrated.-An improved furnace gmte, 
iIIustrated.-Cements in mason work.-An im
proved fnrnace, iJIustrated.-A regenerative gas 
heater, iIIustrated.-Improved woodworking ma· 
chinery, iIIustra ted. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty
two large quarto pages, forming a large and splendid 
MAGAZINE 0'" ARCHlTECTI·RE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc
tion and allied subjects. 

The Fullness_ RichneBS, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Pnbllcation in the world. Sold by 
All newsdeale1'l!. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 

(6690) L. M. G. asks : Whnt is thf< h igh· 
cst nverag-c 8pc(�1 ('n'r maintained by a train hdw('(,11 
I,omlon, Englantl, amI Abertleen. Scotland, dedncting 
stops ? A. 540 miles in 512 minntes, or at the rat<' of 
6-�J.4 mill'S pl'r honr continuous mn. 2. What i. 
the distanee between said points by the roatl the f" l1t 

was accomplished on ? A. Five hundrell and forty 
miles by �ailway froUl I.omlon to Edinburgh, vilt 
West Coast rout('. 3. What is t.he English recortl for 
long distance traYel, timl' amI point. ? A. On short 
rIms, the greatest speed wn. 75 miles per hour. 4. What 
Is the American record for 10m: distancc travel ? A. 199 

miles in 174 minut('s, on D. ,  L. & W. RR. ; 147.84 miles 
in 130 minutes, 6814 miles per hour, N. Y. C. & II. R. 
RR. ; lil0 miles in 470� minutes, HI) mill'S per hour, L. S. 
& M. S. RR. 5. On what roall i. the fask'st regular 
train in the world rIm ? A. The highest average specll 
for a 100 mile run is 72 mile. p" r hour, ami for the entire 
rIm hetween Ne\\ York and Bnffalo on N. Y. C. & H. R. 
RR . . 6414 miles per hour. 1'he N. Y. C. & II. R. RR. 
prohably lend In the faste.t. regular train service. Hee 
SCIENTIFIC AIlIERlCAN, August 31, September 21 , Octo
ber 19. 9.6, November 2, 1�5, for interesting detail. of 
high speed on railroads. 

© 1895 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.
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TO IN VENTORS, �'ire extinguishiug mechani.m. automatic, Colran 

������1n�.V��=�18:;,it;:;: ���� : : : : : : : : :  �l:� �·I.�':'W�l.··i;:S:FeieC : : : . : : : : · : : : : : : : : : : : : : : : : :  552 
S h d G I & 551 928 �'Iood gate. A. C. Willis . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  8=Cillll'

an
mach��� �� B��'\i.;eie·r::::::::::::::::.: 552:024 
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An experience o f  nearly fifty years, and the preparation 
of more than one bundred thousand applications for Da
tents at home and abroad, enable us to understand tbe 
la ws snd practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating t he secnring of patents, either at borne or 
abroad. are invited to wnte to this office for priCes, 
wh ich are low, in accordance with the times and onr ex
tensive facilities for conductioll the business. Address 
lUUNN & CO •• office SCIENTIFIC AMEMC.AN. 361 Broad
way. New York. 

�g���� �:;:��'e;'}W.
l
re.il·e: : : : : : : : : : : ::::::::::::: 551, 4 ���

n
t:::':�::!�U���':"1�

r
G�id�:.���.��?� : : : : : : : :  �l:= O R D I N A R Y  RATES. 

����·a���lftg��, iio?le�l1:k!�e·.· · · Boiier· ·itiierior �19 �tg�����8:rfO�' !���T���
n

for'pr'epiiriiiic" 81i;;er: 
552,

002 Ir:�:el)�:�!�·e:�f.hi ljl�:�:·il!�I1_ -. -. �d$i�.J'O : I : �:  
G..ie�"m':c:p���.:�:�e. Sto��e'i!:rl�e�'B�it�:���gei-:" " " " " " " " " " ' " 551,9'.11 � F01' some class!'8 of Aaverttsements. SpeciaZ ana 
Garbage. m�s tor cremating. R. A. Cbese- Store service apparatus. !P.' C. Reuter . . . . . . . . . . . . . .  552,073 H"!/her rates are requoTed. 
Garbage. etc.; means for cremating. R. A. Chese- Street corner Indicator. Lewis & Kayler . . . . . . . . . . .  551.865 word. per line. '1'hl. notice shows the width of tbe lUte. 

hrough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.849 Stove. L. Fridlund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,962 1 The abov" are cnar .. es per ""ate line-abont eight 

'Gar��g::��p�e;:M:ii:BamU;oti(i ·. ::::::::::::. �t= �:.'ir:c��r:ratinr:in�::!:i8iii:j:·p:c·oieixiaii: � : : : :  �l:� :��t!���; !� :,,:t:�:;·ilL:���:!��: �:l. :�e���: 
Gaswo�����. '. �� . �������.��� . .  ?�: . �' . . ����� 561,815 S

wi}�
b
D��������. ��. ����� �������.��: �.l������: 552,003 ���tve� !r

e p!;riri�itr�:Stffi�d��rt��e:s TY::::;d�; 
Gas bnrner and antomatlc lighter. combined. L. Wa��e.S�'; g;lDIf�:f"'iile: " " " " " " " " " "  . . . . . . .  551.873 morninll to appear in the roi lOwlnor week's is.Il�. 
Gas,Hge1;e�it���titL: wili8Oii: : : : ' : : : : : : : : : : : : : :  : ::: TIIlr macblne. Weinman & Euchecbofer . . . . . . . . . . .  561.878 a:: ::'::�1�� t�fJ'::I�':-�·. �: �: .\V���': . . . :: ...... :.: ���:.e:I�t.?� ��l.

v
����y�: .�:. ���;:lr�7: �� 

Gas manufacturing. V. B. Lewes. . . . . . . . . . .  . . . . . . . . . Temperature regnlatlng apparatns. automatic, C. INDEX OF INVENTIONS Gas:'·B�g�:�:o�.���.�������:��� .���.����:.�: 552,<N8 Tent !.O�lroOg:::::::::::::::::. :::::::::::::::::::: �l:� 
Gate. See Flood gate. Tbermootatlc regulating device. C. A. Hale • . . • .  551.969 

For which LeUera Patent of tbe 

United Saatea were Granted 

December 24. 1895, 

g:��: J.·.f��rtii". :::'.:::::::: :':.: :'::. :'.::: :'.::'::: �:m' ���'i.°e't��:j,�G��3i!�;'ii.oii: : : : : : : :: : ::: : : :::: �tm 
Geuerator. See Gas generator. Tire .hleld. pllenmatlc. J. M. Gaston . . . . . . . . . . . . . 551,953 
Glove fastening. J .  A. Lewis. . . . . . . .  . .  . . . . . . . . . . . .  552,087 Tire tightener. E. Gorsucb . . . . . . . . . . . . . . . . . . . . . . . . . .  551,956 
Governor. steam engine. F. H. & B. C. Ball . . . . . . . .  661.149 l.·obacco. mach ine for compressing and binding or GradIng and ditching machine. M. G. Bunnell . . . .  552.038 cording. J. M. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . 551.838 
Gun. automatlo machine. Maxim & Silverman . . . .  551:779 Toy. E. J!J. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,00; 
GrindlDll and pollsblng macblne. fll. Fora . . . . . . . . . .  552.058 1 Toe cliP ... F. K. Hesse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.1ll6 
Gun carriages. pneumatic recoil check for. H. A. Trap. See Sewer tr"p. Steam trap. AND EACH BEARING THAT DATE. Ha!���riiall . .  piiijiiig· iiiiaciime;,i: w: A:& F: 8: 552.0'15 ���I����;,�o�e.it'Jci.a:: 'T: ·Oti.;y: : : : : : : : : : : : : : : : : : �t= Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.993 Trnck. C. B. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.983 

[See note at end of nst abont copies of these patents.] ����:{e��t'°n'.
k
�::rl.��.�: : : : : : : : : : : : : : : : : : : : : : : :  �}:lll1ll �����: :::ri.:!/c::':J�

r
C:i£ckert: : : : : : : : : : : : : : : . : : : : :  ��:i:l Elarvester. corn. E. L. Welch . . . . . . . . . . . . . . . . . . . . . . . .  552.022 Trnnk. F. I. Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.875 

Addressing machine. F. D. Belknap . . . . . . . . . . . . . . . . 551.751 �m ��:·a1;d�oi8���\v:·H: ·Beckwiiii::::::::::::.: ��;fgg ��C�·at�:�b���rfe.,%':t�·. metal. F. P. Benedict. 551.8« 1:��.;:.,�
e
iJliel;,�.?t:Jtii: i£: 'T: ' GreeiiOeid � :  : : : : : :  gg�:1.'ti Heat regulation. apparatns for. J. V. Stont . . . . . . . 552.013 Tubes.maklng armored or compound.E. T. Green-

Atomizer. C. L. Travis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.'\1.938 Heater. See Brooder heater. Feedwater lIeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.059 
Ax. N. J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.837 h .... ter. Turret macblne. J. L. Bogert, . . . . . . . . . . . . . . . . . . . . . . .  551.846 
Axle. ball bearinll vehicle. Rupp & Miller . . . . . . . . . .  551.874 Heating furnace. P. W. Elltott . . . . . . . . . . . . . . . . . . . . . .  662.055 Type wrltinl/ machlne. G. B. Webb . . . . . . . . . . . . . . . . .  051.842 
::li��t.r�:sC.GD.;\O��I��O.::::::::::::::::::::::::.: �1:lJ1 Hlt&���eO� . . ��I.:����� . .  ��.����: . . �?��: . .  �: . . �: 55U62 ����e!':d���'!;::,gir!p�co�gfu".;d· ;.i;diicinir:·w:.·B.' 551,£57 
Barrel drainer. C. A. Mitchel l .  . . . . . . . . . . . . . . . . . . . . . . 551.629 �o0:,s��nt:!'�g:p

mc���.
apparatns. J. J. Trainor . . .  552,0l7 Val!!.a�()�;.aiiiig· 'meciianism for '  iiiv"'tory" ·yeii';.ii •• 

551.77
8 

B�aring. roller. W. O. Gunckel . . . . . . . . . . . . . . . . . . . . . . 551.891 QJl 551 861 Bearing. roller. M. WoUL . . . . . . . . . . . . . . . . . . . . . . . . .  551.940 Hook and e)e
1 
Meyer. & Stoveken . . . . . . . . . . . . . . . . .. 551.985 J. W. Hale. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • 

Star p:!r lathes 
9 and 12 inch 
Swing. 
Screw Outtin, 
with 
Automatic 
Oross Feed. 
New and original fea
tures. especially 
ad"ptedfor Bic ycle. Elrctrical.  and gen
eral light Machine Shop Work. 
Send f01' Catalogue B. 

SEN ECA FALLS M FG. CO. 
Bearing. vehicle wheel. J. L. Scott . . . . . . . . . . . . . . . . .. 552.008 Hnb. sectiona vehicle. R. F. A. MacKinnon . . . . . .  551.828 Valve. pressure reduclnl/. E. P. HOIl� . . . . . . . . . . . .  551.966 
:���l:� �����)l::�'W�
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I
�M'am�:���:::::::: m:ift _6_9_5_W_A_T---:E:-R.,,-S.,.T __ • •  ___ S_E_N_E_C_A __ FA_L_L_S_, _N_. _V_. Beer cooler. Po ol. Slavin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.79! Incandescent conductors. material for, L. K. . Vapor burner. E. I. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . .  551.883 W W Belt. electrollalvanic. S. J .  Spalding . . . . . . . . . . . . . . 551.795 Bobm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.036 Vebicie rnnnln" gear. S. M. Caborn . . . . . . . . . . . . . . . .  551.886 ODD- ORKINa MACHI  NERY Berths curtain for sleeping car. P. W. Gates . . . . .. 5.'>1.934 Indicator. See StatIOn potential Indicator. Street Vehicle .trap bolder, J. M. DUl'endafer. . . . . . . . . . . 552.000 

Bicycle. Bryant &; Sargeant . . . . . . . . . . . . . . . . . . . . . . . . . 551.846 1 corner Indicator. Ventilator for IIreenuouses orotber strnctures. �'. 
Bicycle babit. Ii:. Dryfoos . . . . . . . . . . . . . . . . . . . . . . . . . .  55:1,ffi2 Inkinll pad. J. B. Lallllhton . . . . . . . . . . . . . . . . . . . . . .  551.902 C. Uhadborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.889 For Foot or 
Bicvcle sprin .. power. Mag�art & FJarnh.rt . . . . . . .  551.887 Iridescent surface. J. Jacoh.on . . . . . . . . . . . . . . . . . . . . . .  551.769 Vessel. Wycberley & BarlOw . . . . . . . . . . . . . . . . . . . . . . . .  56l.843 
Bicycles Irallway attachment for safety. L. J.  [ron, relining. G. H. Ennl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.056 Vise or clamp 1'or rods or pipes. R. J. Lockhart . . . 551.\116 

. P.rker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.8!l4 lronmg table. G. R. Zlerfuss . . . . . . . . . . . . . . . . . . . . . . . . . 551.806 Warmlng applianceJ,lnvalld. J .  C. Weber . . . . . . . . . . �1.93? Hand Power. 
Bmder J R. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.808 Jack. See Dltcblng jack. Lilting jack. Wa8blnl/ maCblne. u. Downing. . . . . . . . . . . . . . . . . . . . . .  1,813 
Blower' for furnaces. steam and air. W. A. Keys. macbine for making split, F. P. Cady . . . ... . .  551.!I8'1 Washing machine. A. Webber . . . . . . . . . . . . . . . . . . . . . . .  561.915 S It hI f 
Blowing rellectors. machine for. L. H. Dolan . . . . .. 552.001 Knitting macbine. clrcnlar. J. Wi lson . . . . . . . . . . . . . .  551.804 Water cIoset lIush ng apparatns. H. Thomson . . . .  552.0l5 d' d k • 
Botler. 8ee Sectionsl hoiler. Lamp bracket. mlner·s. A. Good . . . . . . . . . . . . . . . . . . . .  551,818 Water cooler. J. W. Hale. . . . .  . . . . . . . . . .  . .  . . . . . . . . .  551,800 all wOl7 -for ers

k 

Eudaly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.927 Knlttlnll machine. A. Townsena . . . . . . . . . . . . . . . . . . . .  552.016 Watcb C!l8e sprlngl B. Mnrphy . . . . . . . . . . . . . . . . . . . . . .  552.069 1' t�rs a 
ca�In":t ':.�':,�; 

Boiler furnace. T. York . . . . . . . .  , . . . . . . . . . . . . . . . . .  552,031 Lamp chimney protector. J. Gunnmg . . . . . . . . . . . . .  551.8li9 Water motor. O. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.7M r,enera �i or wor -
Boi ler Interior furnace. steam. J. P. Serve . . . . . . . . . 552.000 Lamp. electric arc. Thomson /I; Hartban . . . . . . . . . . . 551.799 ' Wedge-locking and nnlocklng Implement. W. Hay 552.<& ng W�?h 

n �nl man-
Boller stand pipe. H. R. Frisbie . . . . . . . . . . . . . . . . . . . . .  551.817 Lamp. ventllatlnl/ car. W. Westlake . . . . . . . . . . . . . . . . 552.0'/9 Weir and lock lIate. hydropnenmatlc. W. A. n?ri 1 1 

e m fh c
om-

Book rest. Hubbard & Winslow . . . . . . . . . . . . . . . . . . . . .  551.825 Lap Iron. last snpport, and nail dl.b. combined. Jones ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.063 �:.:et
ne� s� 
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A. Horton . . . . . . . . . . . . .  551.824 
f01' Cat4IOiJ1.ie A. :����\��1� r�.

n
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�9 ;1�':J����:e��'¥�I'l: \!O�it1T.."����.�: · : : : : : : : : : : : :  �i:lm Seneca Fal ls Mfg. Co. �:�ec�at:rl:.t'f:.e�. 

:gm:: ���itIT;.b��'W.r�;1iarne. : : : : : : : : : : : : : : : : : : : :  �g� Llgki�rn":�m,iite;.: W: ·Ii:'i'oiier: ·. : : : : : : : : : : ·:. : ::: : :  ggi:� ;���':-"�:':,��e'g��):,: ;������ : : : : : : : : : : : :: �:� 
Bottle. non-lIIlable. B. H. Berkman . . . . . . . . . . . . . . . .  551.845 Linotype and mecbanism for prodncIng same. O. Wrencb. See Monke� wrench. PIpe wrench. 
Rg��

le ���W::.; �oi: Pt:�l�r 'linii: . . . . . . . . . . . . . . . . . . .  551.999 Llq��'f:�s���c:\'.
r Ai: 'Staii'oi-iC: :::: ::::::::: : : ::: :  : :: �l:� Wringer stand. P. Sel er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561.936 

:�:
���t. S��e Xt-mt�:i.

ketcJb
b"i£i':.ac��1ctrlc L

o
"4L':fm������ . .  �.����: . ��': . .  ������. ���' . .  �: 562.0l4 

brake. Lock. See Combination look. DESIGNS. 

. P O W E R  & FOOT I S H A P E RS . P L A N E R S . D R I L LS 
L. AT H E  S.  �:.f��NpE.pi',��P ��T,!!,IJ�ul��H' 
SEBASTIAN L AT H E.  C O  120 C U LVERT ST. C I N C INNAT I O .  

Brake. D .  F .  Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.96t Lock. F .  Kubec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 561. 
Brake apparatus. automatic lIoId pressure. T. J .  Man motor. J .  R. East . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551 
Bro�d

o
:r

a
�eiite;.· it: A:: 'Ptit'eMioii : : : : : : : : : : : : : : : : : : : :: �u.� ���-����g����j�M�I1���: : :  : : : : : : : : : : : : : : : : : : : : : Broom holder. C. Z. Hoppes . . . . . . . . . . . . . . . . . . . . . . . . .  551.823 Metallic postl F. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Brush al'paratus. bath. M. J. Lyons . . . . . . . . . . . . . . . .  001.878 Milling mach n�J. List . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Advertising stand. G. C. Hall . . . . . . . . . . . . . . . . . . . . . . . .  2(1.011 1 _ LATHES AND MILLING MACHINES . Box. T. E. Wledersbelm. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  25.000 Box cover. M. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . .  25,OOlto 25.005 Foot or Power for Bicycle. Model Tool and Ex sri-Bnttoner. lllove. G. P. Farmer . . . . . . . . . . . . . . . . . . . . . . 24.997 mental work. E'a8y running. Flneiy IInished. �end Cash re .. lster case. J. Kirby. Jr . . . . . . . . . . . . . . . . . . . . . .  25.0l2 . f r catal e W H M A N S FIELD g�:ges�:;n,.���a�ur.; ��k��·O,
.
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f�:::�r.'I:: ������: ::::: : : : : :::: : : : :::: . : : : ::: �:� . 0 ogu . n Cou;'t St • •  New Haven

'
. Conn. 

Dish. covered. T. Haviland . . . . . . . . . . . . . . . . . . . .  24.994. 24.995 Burner. See Uas burner. Vapor burner. Mine trap door, H. Keyes . . . . . . . . . . . . . . . • . . . . . . . . . . . . ,932 
R�Ug�·�;f.,��·.!'.t;cb�n.?,·J.

n
lf�::ltt: : :  : : : : : : : : : : : : :  �:� �lr.:'rY:g �"!�t�h"!: r.·3: ii..�nJ:li: : : : : : : : : : : : : : : : : :'.: �::lH Dish. covered. C. A. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.996 The Curtis Patent 

��rU���b.t;e�F.��
b
li:i:bY: : . : : : : : : : : : · : : : : : : : : : : :  

. . �:� �et!Jm Steam Trap Can. See 011 can. Mouldhlll apparatus. D. M. Springer . . . . . . . . . . . . . .  562.0'/6 
g:�·o':.;n��.

l
'lr:s�r,;r ·.n�ei;,oii: : : : : : " : : : : : : : : : : : : : : :  ��:PM �gr:.�

y :::c'i!!T�t�����: '  'Maii moior:" Water 552.
029 

Knit fahrlcs. pattern for. Pepper & Davl • . . . . . . . . . .  25.016 Retnrns all condensation back Pump curb. Bennett & Daly . . . . . . . . . . . . . . . . . . . . . . . . . . 2�.014 to boiler. and operates .. quaUy Can protector. milk. W. H. Nehls . . . . . . . . . . . . . . . . . . .  551.992 mot.,r. g:� �gg�
t
rJii�� ����I�t 'McQti8iTte '&; Browii : : : :  �l:� ��:;� tn::r.::.::f�· damper ;sev-ice tor mecIiani� 

551,926 
Rake. lawn. L. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.010 well wIth reduced pressnre or ex-Stove. heating. G. W. Cope. . . . . . . . . . . . . . . .  . .  . . . . . . . . 25.001 hanst steam 

Car brake. J. C. Uevhn . . . . . . . . . . . . . . . . . . . . . . . . 552,�6. 552.047 cal. A. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.789 
Table. L. Von Grave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.006 Its generai use the past 10 years Tamplnll tool. G. H. Tbomas . . . . . . . . . . . . . . . . . . . . . .  25.013 Is best proof of Its snperiorlty. 

Car coupling. >!hultz & Gudgell . . . . . . . . . . . . . . . . . . . . .  5.'>1.793 Nipple. nurslnR. R. L. Shnte . . . . . . . . . . . . . . . . . . . . . . . . . 551.793 
( ·ar. dumpinll. M. Van Pelt . .. . . . . . . . . . . . . . . . . . . . . . .  552.019 Nozzle. C. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552;011 Type. font of printing. J. Schmobl . . . . . . . . . . . . . . . . . . . 25.015 pr Senti f01' circular S. B. 
S� ������: �. Li.��a����: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �t� �RZ�!';;. ��'*��iJ!i;C?����:

.
::::::::::

.
:::::::::::: �t� TRADE MARKS. Car fender. W. M. Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.800 Ore concentrator. Hu.elton & Moore . . . . . . . . . . . . . . .  551.828 

g:� ��:.:l
r
f.:iid:;'. ����[U�: it: ·Der;.: : : : : : : : : :  : : : : :  �l:� ��P�l�� ����':f�achine. B. S. Lewis . . . . . . . . . .  551.776 An��f.����: .��.�.����. ��� . .  ��.���� .. .  � . . �� Tu

�� 27.529 
g:�¥i���r�tFI��·t.·.}tie�:�.� : : : : : : : : : : : : : : : : : :  : : : : : �l;W �:�:� �gl�I:·�ac���:.nl: ·T: ·ii8800m::::::::::: ·: : �Utl Ant���re�c tor external nse. �·������I.� . ��?����� . .  �. 27.530 Case. See Cbeck case. Paper folding macblnes. packing box tor. T. C. I Baktng powise': ' CaweD 'Bakij,g Powder Company .. 27.fJO'/ Cast-oil'. G. E. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,80'1 Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.922 Bicycle pans ' Indlana Novelty Manufacturing Cat�le .. uard blo9k, E. K. Kennedy . . . . . . . . . . . . . . . . . . 551,871 Paper r<lldstering machine. T. C. Dexter . . . . . . . . . . .  551.923 Company : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.MB S�:�1j[ ..;;�eS::3�1����r��tB. Newman . . . . . . . . . . . . 552.(171 �:�;,�

o
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o
a��:.,��li: ·A: Veazie: : : : : : : : �� Bralr�8:.;f�I':! �eftln!:.����:.�
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: 27.505 Chec� case, sales, W. M. Kinnard . . . . . . . . . . . . . . . . . . 5{)1.� Percolator. D. L. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,003 Brooms and wtsps, American Broom and Brush CirCUIt rloser and breaker. J. R. Farmer . . . . . . . . . . .  552.007 Petroleum distillates. desulphurmg. Amend & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.494 Cloth pres8in" machine. E. Gessner . . . . . . . . . . . . . . . .  551.761 I Macy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 551,941 Candy Pao Confection Company . . . . . . . . . . . . . . . . . . . . 27.514 Clotb pressing macbine. W. Hebdon . . . . . . . . . . . . . . .  551.900 Plano action. nprigbt. W. Munroe . . . . . . . . . . . . . . . . . 551.&'12 Ceramic ware George Borgfeldt & Company . . . . . . 27.(90 Clotb tentering machine. R. J. Walker . . . . . . . . . . . . .  552.021 , Pianoforte sonnding board. C. Mand . . . . . . . . . . . . . . .  551.868 Cigars and cl.zarettes. Mandelbaum Brothers . . . . . . 27.509 Clutch. G. H. Gere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.760 Plctnre cabinet. O. Messersbmitt . . . . . . . . . . . . . . . . . .  551.96t Cleaning and 'pollshlng preparation. A. Alexander 27.536 Clutch. H. B. Goodhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,929 Pile driver bammer. J. Munro . . . . . . . . . . . . . . . . . . . . . .  551,889 Corsets. E. Schwelnburg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.500 8����n!�1�1gct2· f: :'�n:�biii::::::::::: :::: :::.: �l:� Pile.,r��SS'::'�'i.��I'iI.fr��. ����?i��. �.������ �I.��� 551,936 Cot�r':,t.:'e��?�. ?�. ��.���' . .  ������' . . �: . ��������. � 27.503 Commutator hrusb. C. C. Dusenbury . . . . . . . . . . . . . . . . 551.856 Pin. See Safety pill. Cough drops C S Mather & Sons . . . . . . . . . . . . . . . . . .  27.518 Compasses. etc .. meridian determiclllg device or PIpe. See Boller stand.J>!pe. Cough drops ·Snyder. Chall'ee & COm.Pany . . . . . . . . . .  27.519 attacbment for surveyors'. M. C. Rice . . . . . . . . . .  - Pipe bending machine. W. Lltchlleld . . . . . . . . . . . . . . .  5S1.B27 Dentifrice. Sennett Enamel Cream Comllan;v . . . . . .  27,517 Condenser� A. H. Squier. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pipe fastener. J. I • •  Kennedy . . . . . . . . . . . . . . . . . . . . . . . 551.931 Dentifrice and chewing gnm combined. J. G. Van Conveyer. A. Desgolfe . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . .  Pipe wrench. J .  Weille . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.879 Marter . . . . . . . . . . . . . . . . . . . . . . . .  27.516 Conveyer, D. H. Lintner. . . . . . . . .  . . . . . . . . . .  . . . . . . . • . ,866 Pipes. apparatus for draining steam, J. J. J. De Deodorant: ·L: Hoiizman: : : � :  . . . . . . . . . . . . . . . . . . . . . . . 2'1,532 Conveyinll apoaratus. T. S. �ltller . . . . . . . . . . . . . . . . . .  551.869 Rycke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.921 Dres8es corsets waists and underwear. I. M Rew 27 •• 99 Cooler. See Beer cool.er. Water cooler. Piston for blgh speed engines. J. E. Sweet . . . . . . . .  551,913 Dyes for hou8etiold use: W. Brauns . . . . . . . . . .  : . . . . . .  27.51!9 Core box. H. R. FrisbIe: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.816 Piston for blgb speed enllmes. relief • •  r. E. Sweet. 551.912 Fertlltzers. Michigan Carbon Works . . . . . . . . . . . . . . .  27.M2 

cor�:I�e,::· ... .  ��.I��f���.I�: . .  ������.���: . �.�� . . �. 551.008 �lg;: �.1;�f:11
n
::::::::::: .. :::::::::::::::::::::::.: . .  �U� Wo<;'':[·':�'i��Il.tu�:lt& ¥����:::!II�a��Ta"c':��inii 27.503 

Cotton "Ill. M. M. Pearsop . . . . . .  ," ; . . . . . . . . . . . . . . . . . .  551,784 Polson andjfertlllzer distributer. Randall &: Kibbe 552.000 Company . . . . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.512 Coupling. See Car couphng. '[ bIll couplln". Pollshmg macblne. A .  P. Boardman . . . . . . . . . . . . . . .. 551.752 Games. W. P. Cnrtls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.4W Crane. ingot charging. W. H. Mor�an . . . . . . . 551,830. 551. Post. See Fence po.t. Metallic post. Gin. �'Irm of E. J. �'. Brands . . . . . . . . . . . . . . . . . . . . . . . . . 27.511 Crat�. folding ponl�ry. Jones & PrICe . . . . . . . . . . . ... 55 Potato dl!(ger. W. H. Lann.teln . . . . . . . . . . . . . . . . . . . . 551,864 Gum. chewing. J. E. Primo & Company . . . . . . . . . . . . .  27.515 C;ulttvator. V .. G. RlCbey . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  Potato bIller. dlgller. and cnltlvator. Schmidt & Hats. certain named. Hlgson & Collings Company. 27.4116 
������� :::�i�,'�:lt��:!:�i':,���: ���tMe��.���.�·.: 551 Pre!:�sc::e

e
B8.iiitg ·pre,;.: · · · · · · · · · · · · · · · · · · · · · · ·  . . . . · 552.001 ������IJ��htro:c::it!'11nMaiinf&Ciuriii ' 'Com ' iioy �� Currenls. converting 8imple into polyphase alter- Printing machille. McKeand & Carpenter . . . . . . . . . . 551.905 iron and steel plates Falcon Iron and\isll 3'om-natio". C. d. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!i1.!lJ9 Pu lp, digesting wood. Griffin & Larsen . . . . . . . . . . . . .  551,890 pany . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.54.7 CurtalD fixture, W. J. Hewitt . . . . . . . . . . . . . . . . . . . . .. . . 551.862 Pulverizer and separator. combllled. G. & A. Ray- Leather. kid. Firm of C. Hauselt. . . . . . . . . . . . . . . . . .  27.506 �urt"in holding deVice. G. H. Davis . . . . . . . . . . . . . . . .  551.758 mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.787 Medicated preparation of grain. H. H. Wampole & CuUm" ma.cbme, ��urray & Fltzslmmon . . . . . . . . . . . 551.872 Pump. A. DeSlloll'e. , . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  551.853 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.513 Dental engme drIVIllII bead. W. Habn . . . . . . . . . . . . .  551,763 .Pump. force. B. A. Straight . . . . . . . . . . . . . . . . . . . . . . . . .. 551.798 Medicinal powders for certain named diseases. O. Ui"ger .. Se,; Potato dig.ger. Rail lolnt. W. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.062 V. LImerick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,528 D!sh. grocer s. W. M. KII"!nard . . . . . . . . . . . . .  551.899 to 551.!lO1 Railway barriers. opening or closing. A. K. W. Medicinal preparation tor certain named dIseases. D,solaYlll" apparatus. com-freed. I. G. Levy . . . . . .  51)1.775 Hohlke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.768 M. J. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,527 Dltchmg j"ck. W. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . 551,990 Railway slRnals. electric latch apparatns for seml- Medicinal use. coal tar derivatives for. R. H. Hnn-

D'ESTE &: SEELEY CO., 
29-33 Haverhill St • • Boston. 

GRAND BAPIDBj MICH., u. s. A-
Mannfacturers of the Sintz St n 
t i O ll ll l' Y  ll il d lU nrlne  f� n 8  and 
(.aMo l i Ii P  t: lI 8' i n es .  ESi,eciallY 
t1:�trgg.
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tured or natural gas - Boats and 
launcbes. Prices within the reach 
of all. m;;

t
���t'�� g:��e. 

Uoors. pneumatic cusblOn forUslldlng. J. P. automatic operation ot. Barnes & Slater . . . . . . . 551.942 8tock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.581 • Itunkel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.006 Railway track rail connectlon. W. C. Hi ll iker . . . . .  551.621 Medicine for tbe cnre of headache or neuralllia. Gas & GaSOl ine Draught re.ulator. O. L. Billlnlls . . . . . . . . . . . . . . . . . .  51)2.034, Rallwav train signaling> electric. W. S. Greene . . .. 551.930 Dr. Kilmer & COll1pany . . ... . . . . . . . . . . . . . . . . . . . . . . . . 27.52'J UredIJb1g m"9hme• J. W. Hende�son . . . . . . . . . . . . . . . 5>1.\I6'J RaIlways. undergrounu current snpply for elec- . Met,,1 polisb. Burnham & Company . . . . . . . . . . . 27.537. 27.536 EN CI N E S .  Dye lind makm" same. blue. J. BIerer . . . . . . . . . . . . .  551.885 trlc. A. Rast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.001 / Oils. lubrl06t1nl'. Cuvpers & Stalling . . . . . . . . . . . . . . . .  27.Ml Marine and Statlon-FJlectrlc brake. W. B. l'otter . . . . . . . . . . . . . . . . . . . . . . 551,785 Raisin seeder. C. M. Horton . . . . . . . . . . . . . . . . . . . . . . . . . 551,1167 Pnzzles. G. O. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.498 , ary 1 to 75 h P ElectrIC conductors. machlD,e for connecting. H. Rake. See lIay rake. Remedies for catarrh . F. E. Nye . . . . . . . . . . . . . . . . . . . . . 27.523 /' Safe Simple ·Eoo. 
�]lectr�cal distribution fy.tem. T. F. lI;lullaney . . . .  5!i1.781 Recording and reprodncillll' Impnlses. W. H. Remedies. headacbe.GI'I'bert·Brothers & C'!mpany. 27.� E N C I N E  C O  FJlectrlCally operated el.evator. F .  B. Corey . . . . . . . .  551.757 Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.946 Remedy for rbeumatl.m . E. Co  Cbamherlam . . . . . . .  27.525 Merion Av & 49th 

J. Savory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.790 I Razor handle, D. H. Wagner . . . . . . . . . . . . . . . . . . . . . . . .  552.0'17 Remedies for nervous troubles and beadache.Kola nomlcal ' ElectriC sigoal. Pbelps & Sampson . . . . . . . . . . . . . . . . . .  551.998 Recitning chair. A. Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551.1168 1 Medicine Companr . . . . . . . . . . . . . . . . . . . . . . . .  27.521 T h e  C LOBE C A S  
Elevator. !'lee ElectrIcally operated elevator. Refrigerator. J. G. Flint . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 551.950 Remedy for rheumatism, J. N. Paille. . . . . . . . . . . . . . �526 Philadelphia Pa. Hydrauhc elevator. / Regulator. See Dranght regulator. Remedy for ."""Ickness Mal-de-Mer Company . . . . ... . 52! ____ ..:...._. _______________ _ Elevator. J. G. S!>"idei . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . 551,7116 Rivet setting machine. H. 8. Crombie . . . . . . . . . . . . . . 552.1142 Salve. J. J. Stoll .  . . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.534 Elevator contr�llIn .. mechalllsm. mechalllsm for Rivet s .. ttlng mach I" ... H. S. Crombie . . . . . . . . . . . . . .  �.OO! Sbade rollers. Stewart Hart.horn COInpany . . . . . . . .  27.54.3 operatmg. � .  FJ. H.erdmall . . . . . .  , . . . . . . . . . . . . . . . . 551.9'.11 Safety pin. McKeand & Carpenter . . . . . . . . . . . . . . . . . .  551.900 Skirt banr,ers or waIst adjusters. A. Wolf . . . . . . . . . .  27.487 
FJ
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T�"l�h�·. �: .�I��::: S
k
i
��i'::n�\�I���. ���� ��.��: I��I.��: •. ������.���.� .�. 27.498 EmbrOIdering machine. A. BoehL . . . . . . . . . . . . . . . . . .  552,035 Sash bolder. W. H. Dalhey. . . . . . . . . . . . . . . . . . . . . . . . . .  Soap. S. W .  Olll'ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.5."5 FJnd gate fastener. S. W. Bell . . . . . . . . . . . . . . . . . . . . . . .. 552.033 Sash holder. J. J. Kelley . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . Stove. portable ovons cooking utensils Ice boxe8 En,,!ne. A. Desgolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.85� 8awmill carriage bead block. Muller & Cnnnlng- anil refrigerators. ittno:en Stove Company . .  , .. : 27.54.� FJo"m� �uffier. 1<.'. M. Underwood . . . . . . . . . . . . . . . . . .  5!i2.085 ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.871 Talcum. powdered. Allen-Folse Mannfacturlng Exer"lsmg machme1..A. A. WhItely . . . . . . . . . . . . . . . .  551.803 Saw swage. C. C. Parke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.1Il2 Company' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.1>40 Eye cup. electrical. .... B. WIlcox . . . . . . . . . . . . . . . . . . . .  551.880 Sawlnll machine. wood. F. E. & E. L. Sbore . . . . . . .  551 .876 Thread spooled A E Boas 27 504 E!yelet. E. Kempsball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.1170 Scale. welghln ... J. D. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  551.986 Tools. Ateel. and' the like. J:T;.y·lor::: �::::: : : :: : : : : 27:546 � are box and reglst�r. E. B. Barker et al . . . . . . . . . . . 551.884 Screen. See Sand and gravel screen. Window I Twist. knitting silk. embroidery silk. and rihbon Fe .. dwater heater. '[, McDonnell. Jr . . . . . . . . . . . . . . . .  551.991 screen. chellllle machine Brainerd &; Armstrong Com-lI;ence post, E. C. )lathews . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.\119 Scru�bln .. machine. P. Le Clero . . . . . . . . . . . . . . . . . . . . . 551,773 pany . . .  .' . . . . . . . . . .  .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.502 �,ence stretch.lnll macllme. P. A. Reid . . . . . . . . . . . . .  551.788 Seammg tool. roofer's, W. L. Heberling . . . . . . . . . . . .  552.061 WhISKY. rye. Flelscbmann & Company . . . . . . . . . . . . . . 27.510 � ences. combmed stay and ancbor for wire. W. Sectional boiler. H. S. Downe . . . . . . . . . . . . . . . . . . . . .  551.949 Wringer rolls. American Wrlnller Company . . . . . . .  27.5« 

Fen�e.t\:':'n"J'�aciiine r(;r iipplying ' .iSY 'Wire'. to 551.882 
�::r�:

r
��;,6i.!.;. ��t��ti; ili: '8: ' yent.er: :': : : : : : : : : : 552. 

wire. A. B. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.087 8ewing macblne needle gnlde. F. A . Mills . . . . . . . .  . Fencing tool. L. B. Matson . . . . . . . . . . . . . . . . . . . . . . . . . .  551.900 Sewmg machIne. veblcle dash. C. F. Scbwab . . . .  . .  Fender. See Car fender. Wbeel fender. Sewing macblnes. thread-waxing device tor shoe. Ferl i l lzer di8tributer. R. E. Carlton . . . . . . . . . . . . . . . .  552.039 F. A. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551,968 �·iber. machine for preparln" vegetable. T. Villa- Sbelf bracket. adjnstable. D. E. Runter . . . . . . . . . . .  552.062 mor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  551,8()l Sbeller. See Corn sbeller. Fibrous material to preparlnll machines. appara- Slllt1al . See Electric signal. tus for automatic supply of. E. Tllston . . . . . . . .  551.800 Skirt. bicycle. T. H. Royce . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.004 Fifth wbeel. �'. A. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.914 Snap hook. E. P. Brewer. . . . . . .  . . . . .  . .  . . . . . . . . . . .  551,753 }I'Ue. letter. D. De Castro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551,88S Soap III wash rooms or 
C
nbllc places. device for t:m:�� j,:p��fu;.: ·�,: 'K: Way::::: :::::::::::::::.: �:gg sPI��y�����l-�o�t&rn:�� i: Sodden: : : : : : : : : : :  : : : : : :  �::: 

Kerosene Oil Fnel. 
1, 2. 4, 6 and 8 horse power. 

No Extra Insu'ra'1l,ce. E.1fi. 
cient, Economical. Durable. 

S H I PMAN E N G I N E  CO. 200 Summer Street. 
BOSTON. MASS. 

N. Y. CAMERA EXCHANGE 

© 1895 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



THE PERFECT CUFF HOLDER 
�:c�t l�nJ»g�=! 
position always. Will save 
�r,.';,"e

I
�Jrr���w��r:�li 

down ���';,�s':a��
r ��� l�t�gf3:� 

fasten to sleeve lining. Cum! come 
olf with coat. Sample pair, prepaid, 

InI maU, 25c. P- AGENTS WANTED. Tile Pel'fect Clift' Holder Co., !oia Dearborn St .. C hlcalro. 

AS 
WE HAVE SAID BEFORE... Sterling 

SJicucles 
NEED 
NO REPAIRS 

-are 
" Built Like a Watch" 

FI�� . .  �ID�t!!�ii� 
BRO O K LYN FIRE BRICK WORKS. 
88 Van D y k e  !!jtreet. B IlOO K l.YN, N. Y. 

A I R CO M P RESSO RS 
for Machine Shops All sizes and types. 

Pohl6 Air Lift Pump, 
T il e  I n llersol l. 

Serlreant Drill Co. 
Havemeyer Building, 26 Cortlandt St., New York. 
&nd. lur Oatalogue. 

A.W FIBER 
lUannt'acto,'y Estaltli.lled 1 ' 6 1 .  

LEAD PENOIL8, COLORIIlD PENCILS, SLATE 
PENOILS, WRITING SLATES. STEEL PENS, GOLD 
PENS; D1KS, PENCIL CASES IN SILVER AND IN 
GOLD, STA'l'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Illanufactory £etablh,hed 1 7 6 1 .  

J titutifit �tUtrltaU. 
FINE MACHINERY, 

TOOLS and SPECIALTIES 
roB 

Jewelers, Silversmiths, Dentists, 
rlachlnists, Amateurs, ew. 

W. W. OLIVER, 1 480 Niagara Street, 8u1J'alo, N. v., U. S. A. 

'DRILlING MACRIN£Rl 
MANUFAC T U R ED BV WILLIAMS BROT,H ERS. 

ITHACA, N.V�. 
MOUNTED OR ON Si-US',"OR, 

SHALLOW WELLS, WI11t 
OR HORSE POWER • ,.OR IAMS;BRg .. m��N.'" 

E M PI R E----
• BoiLER CLEANER • 

---C O M POU N D  
W e  D o n ' t  Offer G l"ntllhleM. but our 
Circular will �ve you the Information 
th&tT�.t:,.u&Y: !�(l�ii!�l�� VTr�I!:.: �����c�%�t���t 

OFFICE : 
Kemble Bldg. , 1 9 Whilehall St., N.\'.  

FOOT POWER LATH ES! 
For Electrical an4 ExperimeaJ 

Work '_II 
Ounsmlths and Tool Makers 
Oeneral Machine Shop Work -Bieyde Repair Work 

High Orade Tools 
Correct In Princlplo 
Elegant in Design 
Superior in Constructioa 

THE: 8EST rOOT POWER LATHES MADE 

W� F. « JOHN BARNES CO. 
1999':RUBY STR E ET, 

HAVE YOU A BOY ? I F SO, H ERE IS A 
. • PRESENT FOR HIM ! 

4 1  EXPERIJIENTS IN ELECTRICITY, 52. 
Electric Motor, Electro 'Magnet Telegraph Line (2  Sounders) Horseshoe MSSIlet, Zinc 

Plate, Copper Strips, Iron Wires, Flexible Covered CQPper Wires, Soft Iron Tube, 
Iron Filings, Chemicals for Battery. Fi -rst .. C l n MM Resu lts Gu aran teed. 

32-page book (29 illustrations) with outfit. We P" epay Expl·e88 . 
THOMAS HALL & SON, 19 Bromfield Street, BOSTON, 

Manuf's and Dealers I n  al l  k inds of Optical,  Electrical,  and Chemical Supplies. 
-

Does Your Cash Balance? Are A l l  Credit Sales Charged? 
These al'e two I!erloll s obstacleB TH E P EC K  CASH R EC I STER and can be overcome by uslnlr 
Manufa.elured by THE PEC K CASH REGISTER C O M P A N Y, SYRACUSE, N. Y., U. S. A. 

STA R R ETT'S 
Adjustable Jaw Gut - Nipper. 

Jaws are detachable, 80 they can be re
moved, ground, and adjusted when worn. 
All parts case-hardened exce

: 
jaws. Flat 

'if��r o�
e
��:.td'i.����s. 

e es obviates 
Price, 6 Inch .M (for music wire) . _ . . .  _'2.00 .. 6 inch 0 (tor common wire) _ _ _ _  2.00 P- i llu.trated Catalogue Free. 

The L S. Starrett Co. �.'lf�it��r:,t'if�:: 
ALCO VAPOR LAUNCH 

E n g i n e  and Helm Control led from Bow 
Ll&test Improved and only ]2 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 8, 6 SIld 7 horse power. 

11 -'  �hI 
licensed Ena'ineer or Pilot required. Speed and Safetv guaranteed_ No Da1l!,/erO'UB N aplltha or Gasolfme .... ed. 

Marine Vapor Enlline Co •• Jersey City, N. J. 

MONITOR VAPOR 
.
ENGINE AND 

POWER COMPANV, 
8 ERIE STREET, CRAND RAPlns, MICHIGAN. 

CASOLIN E  LAUNCH ENGINES AND LAUNCHES 

Sizes, 21, 22, 23, 24, 26, 26, 2'7, 28, 29, m inches. 
VERY HIGHEST QUALITY ONLY. 

THE PUNNETT OYOLE MFG.  00. 
1 00 W. Main Street, ROCHESTER, N. Y . ,  U. S. A. 
Sold DiI'ect 
where we 
have no 
qent. 

A GRAND SUCCESS. 

N'w�rlHtg;��lo�'¥ri�' 
Bicyclist. 

PRtent .. d throulrhont the world_ 
Eas

y 
:�0�e1�' ::::;-ht�g��h3��':.�� and 

Two /adieo. Two gentlemen, or One person can ride (t. 
Dilference In welllht of riders does not dec! 
l:'o"yc��

n
:ith':rO!::t��I'tl!e;�!

I
;:J!

h
.,::,":te�� 

You can take your friend for a ride even If 
he cannot ride a bicycle. 

PRICE, $ 1 &0 

fbftiCal a�d l�i�!!:r � 
Drawift"l Steam Engineering (Sf.iifonaf'll, 
Marifle, oeomoti1'e), Plu" .. bing, Heating1 (Ji,,'l Eng(""ring, Ooal and Metal Mining, EngU.1l BrancA." TAUGHT BY MAI L. Twenty-seven Oonroes of Study. Send forfr •• .moul.... State subiect you wish to atua,. TIle hteraaUonal Voneepo.de ..... 1lela00J., SVIlANTON, P � 

MdliilUUllh�1 
GAS ENG INES & VENTILATING FANS 
The best Motor In  the world for drlvin!f all  kinds of light machinery, nOiseless, neat, compBCt

i
· Invaluable for blowing church organs, running prin Ing presses, 

:;g���e,:,.:���c:
e
�

I
���n:�i��IJ

c
�V:�d �':��e:d':J '«a':;tt

,�� �":.�:,:
I
�i:i:�:.�� e!��N�<J.�li�;t.X: 

A BOOK 
OF TOOLS, • 

Tbis is our catalogue. It contains -_ ..... ., 550 p"ges alld over 2.000 Illustrations 
of Tools and Machinery of all kinds 
and Supplies. It Is the most com
plete Encyclopedia of these goods 
ever printed. A copy of this book 
will be sent postpaid to any address 
upon receipt of 25 cents In .tamps. 
This Is less than one-halt of what 
they cost us, and Isn't a fiftieth part 
of what It Is worth to any user or 
buyer of this class of !food&. 

OHAS. A. STRELINGER & 00. 

AND &;1=:;!tft-0uttingMachines 
Will Straighten and Out :!��"iJa" accurately from 60 feet 
down, at rate of 135 feet �" •• IIP':.

minute. 'P For particulars, address 
St., NEW HAVEN, CONN. 

B U Y  
T E L E P H O N E S  
T h n f- n r e  trfl nd-n o t  " chpap t h l ll 8: " . "  Tbe diller
ence In cost is little. We guarant�e our apparatus and r;'�:;:U'ie,,! ���\���m":n"l�I���, �r J'�����, ���

ts. 

WESTERN TELEPHONE OONSTRUCTroN CO_, 
UO Mouadnock Block, CHICAGO. 

Largest Manufacturers of Telephones '" the United states 

I H ELLO, CENTRAL ! 
Do you nse telephones 1 If so. we can odve 

you just wbat you want. Our specialty Is Blake 
Transmitters. There is 8 ., best " In everytbi

�
. 

��I� �':,i:'e� JP�r �tOf:: ;�g
l
lo ��f�J 

a tefePhone. Write tor Illustrated catalogue. 
PH<ENIX INTERIOR TELEPHONE CO., 131 Liberty St .• New York. 

THE M. & B. TELEPHONE. 
Absolutely NOII.lnfrlnlrlnlr. 
AbBolutely Gu aranteed. 
Absolutely the Best Exchanlre 

S W I T C H L U A RDS. 
Illustrated Catalogue on application Free. 

_ _ P- Agents Wanted. _ _ 

THE U. S. TELEPH ONE CONSTRUCTIO N  CO. 
131-133 S. Fourth St., PHILADELPHIA. 

The " Cl imax"  Stereotyper 
. 

AND 
Mould ing Press Combined, 
for making perfect C e l l n l oi d  !olre· I't" o t )" J.�toi to be used in place of metal 
stereotypes_ Also tor making Rll b. he" ,.. tR III I'.. Shouid be In use In 
every printlnll office. See SCI. AM., 
Dec. 30. 1893. Send for circular. to 

T H E  J .  F. W. DORMAN CO.  
2 1 7  E .  German St . ,  Baltimore, M d .  

Mannfacturers of 
Rubber Stamps, Vuicanizers, Stereo

type Maclilnery awl Supplies. 

O O D E N  T A N KS. 
FW.J\f��1

s
Bi'!�l��':e:����r:�

s
, La. Red Oypress Wood Tanks a speCialty. 

W. E. ()A l . D W I.:I. I .  CO ..  
217  E. Main Street, LouiSville, Ky. 
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.Fb1mtlea Il1I Mat1lew (Ja'Nfll. 1'/85. 

HENRY CAREY BAiiRD & CO. 
INIlU!lTRI4L PUBLISHBRS, BoOKSBLLIIiRS &; IlIIPORTERS 

81 0 W .. l n u t  �t ..  Phil .. delphi .. , P .. . . U .  S. A .  
pr- Our Ne., Bud RevIsed CatBlOlrlle of Practical and �J'��=�h� ��. ��8r�� ���;hb-;.r��¥,,:�� r�:';PJ'J!,eg, �n;!'�� �t

.,�� �� � fJ..gfs�: 
address. 

ASK YOU R  DEALER FOR 

W. L. DOUCLAS 
$3. SHOE BEVoLtD�H E  

If you pay " to 86 for shoes, ex- S 3 
amine the w. L. Douglas Shoe. and 
see what a good shoe you can buy for • 
OVER 100 STYLES AN D W I DT H S ,  

CONGRESS, BU'.l'TON, 
and LACE, made In aU 
kinde of the beet &elected 

leather by ekllled work

men. We 
make and 

&ell more 

13 Shoee 

than any 
o t h e r  

manufacturer in the world. 

None genuine unless name and 
price is stamped on the bottom. 

Ask your dealer for our 85, 84, 8S.50, 82.50, 82.25 Shoes; 8 •• 50, 82 and 81.15 for boys. 

TAKE NO SUBSTITUTE. If your dealer 
cannot supply you, send to factory. encIosmg price and � cents 
to pay carriage. State kind. style 
of toe (cap or plain) . size and 
width. Our Custom Dept. wiII fill 
your order. Send for new lllus
trated Catalogue to Box K .  
W. L. DOUGLAS, Brockton, M as •• 

Little G iant Dri l l ing Machine 
W I T H  STRA IGHT T A B LE. 

Fu rnished al80 with .... inalne table 
An_ed for both Hand and Power. 
Drills from }ji to 1" Inch hole. 
Drills to center otl' lnch circle. 
Table is perfectly square with spindle 
and baa adjustment of 16 1nchea. . .  Feed has a run of 4 Inches. 

pr- &m4 tor tu1l1l 111UBiraua Oatalof/Ue, 
WELLS BROS. &; CO., P. O. Box B, G reeufleld, Maee. 

"OIETZ" TUBULAR DRIVING LAMP. 
IT 18 the only =leable RJUl I'�vr := out! lIVIll'made. 
IT Idves . clear white llirht. 
I T  Joob like a 10Cl.lDi0tl." head 

IIllht. 1���th:Mfi�� 
IT burns keroeene. pr- Bend tor Boo7c. 
�. :m. %):l.e-&. 00.. "" Lalsht Street, liew York. 

Shears D'1.111 � A Maaic �cl •• or. 
Sh .... pe .. er will pnt 
an edlle on them In 6 
seconds. Handsome, 
Durable, Perfect. Po"t-paid �li cte. 
Allents given exclusive 

t8rrltory. 
Colu mbia lU re. Co. 2 Charles Street. 

F1tchburll:. lIfas8. 

All 
Dealere. 

A NEW PIPE WRENCH 
Grips Quickly and FIrmly. GALVANIZED 

as .,eIl as other Pipe, and will Not c"..,,, ,to Won't lock on pipe. Does not mar nut or highly polished 
fIttlwr. Other 

features. 

Bend tor Little Book, Fru. • • 
SAM U E L  HALL'S SON,  229  West 1 0th St., New York. 

� 1- """" FIRE GLOBE 
" """" GAS HEATER 

For warming rooms with ordinary gas 
P�=9d

Tbrd h�t �nt�e �o�:::� 
E1JieiBnt, Pwr< Ra<Uant Heat, No Odor, NO Flue No PlttttlgB. PrIces : Black 
�tee1, ,1.00; Brass or Nickeled, '1.60. 
Inclose 170. for Il9S�e. Manufactured 
by Sil VIO HEATER CO • • 28 Cort
landt Street, New York City. 

AGENTS WANTED EvERYWHERE. 

pr- Bend tor DeBcripUve CirculM. 
JlET�m=oD TOOLS 
FOOT 'OWER 1M1IIO�� �W:�-:'�.ICHI.ERY. We� In Stock &II She LEA D I N C  ,e,:.rC'& VERY LOW 'RICU I ... £;;�rll iiIaadloentll tor larp IllUL OatalOlr. THE WILKINS8N CO., . a Randolph 8to. ChIO .... 

15  

THE "QUAD " c:l.:I :ilt. .. . ) ::ar;j .]J To hiI OWD tDtenit. who deala lD. AI_ uu1 AmaaUDidoD. or who IIhoott a IUIe .... :01, 01' �hot GUll 'ad hu DOt .. CIOp1 of IDKAL HAND 1SOO1t, No. 'l'.A m""":M,:,,,.m=-.m-to�!.:rt�IhD'::.=i� A.mOlL) iB 
The Largest The Smallest IDEAL lIn·G. ce.. Dnnrer A. New line .. , c� So A. 

AND 
Picture Camera 

__ PO_R_Ses·OO _ 

SNAP SHOTS OR TIME EXPOSl1RBS. 

��'a��� 
CLOSE & CONE, 

PROPOSA.LS. 

Genuina Hard Porce lain MOD E LS TOOIS�ea, Speclial MachInery made to or
THE :NEW BRISTOL COIJ:NTER .A. GlJEN��i12 8o: �c:;a�=�� 

FOR ELECTRICAL PURPOSES. 
Pricn and Estimates on Special 

Work Given on Application. 

BRUNT " THOMPSON, 
SUcceelora to HENRY BRUNT . SON, Manufacture .... Eaat Liverpool,  O h io. 

Tho TYDowritor 
EXCHANGE, 

1t Barclay St" New York. 
156 Adams St" Chicago. 
38 Court Sq" Boston ,  

TLI!!!
"�t�

w
�OJof

e�:::: you from 10 to 
(JatalorlUe- • • • •MBER��ElCUBLEq 

I • .  ' BUNTIN6 FL-A6� 

I . ' I ;t::�t. "�V._&_1:4" �!::-I 
•• 1Ir F LAG- ... 

• 1 T . ..... IUTY .� IIlNUFlli�IRY ::=. 
I "TlIII(rTH Dr IIAnllll� �I'IIERI�! 1:':'.1 . IItK}IlIlSHIP;!,BESTPIlDIK �,;;;;.\,If'" - I 

I 447-451 CHURCH STREET, EASTO N ,  PA. 
MANUFACTU RERS ofmachlnery and tools used In mallllllf ribs, .prlngs and I otlIer metal partII for nmbrel1B8 and P!U'BBOls will find a customer by sendlg their cardB, catalogues, and other 
prints to D. D. PARAGON. CBI'e 8d/mUjIi; American. 

R E D  C E D A R  TA N KS, 
CYLIN DERS and CAISSONS_f Pine o r  Cypress-any alze. 

WILI.IAi\IS M FG. CO • •  KALAMA ZOO. MICH. 18 M_ St� New York. I 1121 Vine Street, PhIladelphia, Pa. • 8o. IlIU'ket Street, BooIton. '18'1 Monadnock; ChIcago. ?ain.�EL TlNG at Yarioul Styl .. , ELEVATORS,  GONVEYORS,'A 
COAL MINING aud HANDLING MACHINBRY. 

The J E FFREY M A N U FACTU R I N C  CO., COLU M B US, O. 
pr- &m4 tor late Catalogue "0." Brancnea: QU<--.... -1IT1OlW YORB:. 

WARRANTED 

OAK - DESKS. 
38 lnch, - - - '10.00 48 "  - - - - 13.00 54 "  - - - 16.00 
00 "  - - - - 18.00 pr- Bend tor (Jatalogl.Ul8. 

AMBRICAN DBSK and SBATINO CO. 
CHICAGO. U. 8. .A. 

Largest Manufacturers of 
Ladies' and Men's 

ClotJ.:ting -
In the World. 

2000 ety'" to eelec:t from. 
Sampiea _ (JatalogUe tor a 2 eent ttamp. 

F .  M .  TAYLOR &; 00. 
Adams & Market Streets, 

CHICAGO. 

OPlllRATING 

NORWICH LINE 
AND 

The AIR L INE LIM ITED BBTWICBN 
New York and Boston. 

THE l iU PROVED 
PERFEOTION CAKE TINS Looae IIottoma. .. Don't leak." The f1"OO'IH' 

preventa that. BetIuWe "" (p'eaBIing. 
More than a mIl l ion American house-�=v�;We�� n\':,'::.rf���� 
Tins by mlllli for 36 cts. Write for cat
alOlrlle showtng ten styles - Round 
Square and Oblong, and learn all about 
•• The Groove " Exclusive territory 
to lIgent&. RICHARDSON MFG. CO.,  

" Reade St .. Bath. N. Y. 

DO YOU WANT A LAUNCH ?--....... _ ...... 
That you can run 
yourself. 
That is Clean 
and Safe. 
Bend 10 _t 1tBm, fer DlnstrBted CatalolfUe of • . . . . . . 

� _____ THE ONLY NAPHTHA LAUNCH . 
GAS ENGINE AND POWER COMPANY, 1 85th St; ,  Morris Heights, Now York City. 

WANTED A practical machinist. familiar also with 
'rough framing, carpentering and brick

work. as master mechanic ot a factory In tlie vicinity of 
New York. Answer to P. O. Box 2324; New York. 

'!ttxtt't« .:1: ·',,;e TYPE WHERL8 .. NODELI &.EXPERIMENTAL WORK_�-.c::tnmlI IID'InnEa • ETC. lIaw 111M aTlNCIIL wa ... loa ....... u aT N,Y. 
B I - 8 U LP H ID  E for use In tbe arts, KUling lnsecls Im��s�:!.n, ��:=-w:.� An-O F  CARBON E. It. '.l'A Y J .U IC . •  C1eveJand, Ohlo 

DEAFNESS C U RED I  T H E  E A R  VAPO RATO Rc. ... =:.:°:e..8trle�sy:;::��Bc:rJ�; :i:Ii!:s:lJ:c.,� �HATCH CHICKENS b.:r STBAM. 1l0DELEXCEI.SIORbeuntor. Simple, Perfect CIond 8el/-JUgulutiRg. TboUlands lo IUC' ., ce8sful uee. Send &C. tor lila • •  Cat. Circular. free. GEO. H. ST.t.HL, IU to In s. 1I&Ia 8t.  41...." nt. 

_J��lf Practical Electricity 
I t".t,·uctlve, Inl er".tln ... Up tu dil l e  

N DOLLAR Electrical Industries Pub. Co., 
A YEAR Sample COPI/ 10e. 98 Jackson St • • CHICAGO 

Hawkins' "Aids" to Engineers 
EXA Itl l N A T"".i S. wlth�estioos and An
s.,ers, 1\}ji x � leather. Idlt .. ", postDBId. 
!lend for FRBE Descriptive atlll9l[lle o£ this 
and other Enlrineers' Books. THEO. AUDEL &; CO •• 91 Liberty Street, NEW YORB:, N. Y. 

• • •  SCIENTIFIC FOUNTAIN PEN • • •  

� "iDMPRiliUM 

, B U H L  T U B U L A R.  'i E A D L I C H T  
/; �\\l,lJ 
\ J 2 6 � H L " r� ' c  

M A N U ' ,-; O f T l A " ' 

Improved Acme Jacketed Kettles. !If 
PLAIN OR PORCELAIN LINED. 

Special Goods In PLAIN or POBCBLAINBD 
�'O OBDIIR. THE !'1 T U A RT &; I'BTE R SON CO. 

Broad &; Tatham Sts., BURLINGTON. N. J. 

Inventors l ==lh���:��<'j� work Is 80 good that patterns ;omoters need but little attention to j make them ready for use. anufacturers FacUlties for large contracts. H. D. Phelps, Ansonia. Conn. 

I�������o: teachers. Splendid oppcm;unIt:r for . f.Jr�I�Jl. send stamp for M Clhi=-���Jb!lli.. E 
ACETYLENE SCIOPTICON 

1 Double Burner equals 250 Candles. 
Cheap, EaB7 to Handle, Cool. 

SCIENTIFIC A P PARATUS and MODEI.S. 
WALM SLEY, FULLER " CO • 

MANUFACTURERS, 
&m4tor rArculM'. 1 34· 1 36 .Wabash Ave • • Chicago. 

M�JjIlltt�M thefr homes by a new copyrighted method. Thooe learn. log mol .
methOd will be �timilshed work b&me, l>7 which � uRN S8 TO S I 6  A WEEI\. �:. H. A. 6IUPP, tiIe ....... ..&rtb&, Z�_De,�!" .. GiI�!��ru�s, !!��Bp, 

ments for Bands aod Drum Corps. Low· ' .  est prices ever quoted. Fine Catalog. 400 
IIIustrations, mailedfree ; it gives Band Music & Instructions lor Amateur Bands. LION & BEALY, 33-35 Adami lit., Chicago. 

© 1895 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



j' , ieu t i f ic �merinlU. IJAN UARY 4, 1 896. 
- --- - - - - - ------ ----,----Examine the� I:' ' ,�'�� . .  �e;. 'r." �. :31 Do You Play Cards? E N G I N E S  B o i l t" l'�  n l l d  ' I a (' h i ll f' 1' o u l ,.. . New 

, and �econtl-lHUld. 8t' IHi �talJip for paper 
. .  ftfachineT'IJ & Slll}pLie��1 t \Y . P. Davi�t Roch ester, N. y. 

'96 Victor 

It leads all others in fine 

construction and perfection 

of detail 

The Celebrated Victor Hol

low Crank Axle is us(d on 
all '96 Victors 

For five two-cent starn PM we will 
Mend the V i ctor Pall !...�a l endar to 
any aLldresM in thiM cOlwtry . . . 

OV E R M A N  W H E E L  CO.  
N E W  Y O", BOSTO N .  D E T R O I T .  D E N V [ R .  

P A C I F I C  COAST : 

S A N  F R A N C ISCO. Los A N G E L ES. PO R T L A N D .  

ONAR 
is ,undoubtedly king of bi<=vc:le!l. 
wheel that you can depend upon 
an y emergency. Made in 4 models. 

$85 & $100. Send for Monarch 
MONARCH CYCLE MFG. Lake and �. CHICAGO. 
Branches-New York. San Francisco, POft.. 
land, Salt Lake 
City. Denver, 
Mem phis. 
Detroit, 
Toronto. 

• W E  A R E  B U I L D I N C  
The  Oe lebrated -
" HORNSBY-AKROYD" 

----- O I L  E N O I N-E  
The D e  La Verg ne  Refr igerat i ng Mach i ne CO .  

FOOT E. 1 3 B T H  S T R E E T ,  N EW YORK.  

The 
American 
Bel l  Telephone 
Company, 

125  Mi lk  Street, 
Boston, Mass. 

This C o m pan y o w n s Lctters
P a t e n t  � 0. 4 ° 3 , 5 (, 9 ,  g ra n t e d  
t ' .' E m i le B e rli n c r  ?\ o \'em
b e r  1 7 , 1 8 9 1 ,  f o r  a combi n ed 
T e l egra p h  a n d  T c l eph r me, 
coycr i n g- a l l  forms of 
M i c ro p h o n c  T ra n sm i t ters 

c r  contact Telephon es. 

" (£JI�� 
" "" ..... 

Ridden by the Elite 
________ 0' both continents. 

Elegant in Design, Aboye )4 actua 1 size. 
Send two-c ent stamp and we 

Superb in Finish. wlll,p::!!- FREE 
TH E ACM E  OF  PERFECTION I N  CYCLE CONSTRUCTION, O u r  SOUVE N I R  G A M E  COUNTER 

Art catalog u e  descr ibing ladies' and gentlemen's models free by mail .  

INDIANA BICYCLE CO., - INDIANAPOLIS. IND. 
I II " .  " " ' 11 '"  1 1 11 '  " 'I" 11 1 11 11 1 II e" , " ' " 1 " ' '' " ' " " " "���� ��;t��'r��; '���;i�;;'i -� r y/ that are dust proof, large r rYi 'I ,  tubing, 5 inc!, tread , latest � � �r I. ..r pattern contInuous cranks 

I ....r � and crank shaft. Tubular """' ,./ � h ubs wlde between spokes, 
/ and straight rear braces. ,./ In fact, are thoroughly 

r- ' I Dlodern in all respects. � 16. C � $ �:;�� blacif:;'y
n 

th:�Om�::� 
_ can buy for the produc-

. Hon of the Lest machin�, 
backed by 1 8  years ' practi
cal experience. 

P R I C E S 
560 and $85. 

AGENT WANTED �e:i��I!���de. Peoria Rubber & Mfg. Co" 1 
Write for terms and discounts. PE O R I A ,  I LLS . ! 

. 1 11 11 . 1 1 11 1 . 1  .. . . . I I 1 11 1 1  1 11 1 11 1 1 1 11 1 1  I '" I 1 11 1 1 11 1 1 1 1 1  1 1 11 1  I II  . . . . . .  ......... 
Mistakes in Addition, 

Office H eadache, and m b takes in carry i ng for ward 
duu ' t  OCl' lI r  wliP l'e t l t e  C O l l lptO. m C l. c r  i s  U lled. It s a y ! ' ::;  half the 

. t ime in d o ing the w o rk an d all 
time looting' for eiTcJrs. Solves 
with great rapitlity allcl absolute 
���\��a,*h�

l
�o�::it;�::�:'��'f�Iitr,b-W rite for P:.l.Inph let. 

FELT '" TA R R A N T M FG eo. 

The $5 .00 
POCKET KODAK 

EASTMAN 

THE ACKNOYILEOGEO 

Charter Oak Bicyc les ,  $65 
Earnecl all enviable reputation tn '95. Great im prove .. 
ments have been made in the '!J6 wheel. IJarge rJ'ulJing. 
Barrel Hubs, Adjt1stable Handle Bars. The Hump d u st 
proof bearings as last season. Great val u i' f(l)' l i t t le  'I1UJney. Apply early f o r  '!*i Agency. 

Sole agent jor ]o[ass. and CUll II . jur Tl'ibu n e  ll" llC'/S. 
A. H . POM EROY , 98 Asyl u m  St reet, HARTFORD,  CONN 

IME 
from its earli
est conception 
to the latest 
produc t i o n
years of sol.J 
research-

If you say " Send me 
Catalogue No. 62. 
with your addre s s  to 

The 
Waterbury Watch 

Co • 

W aterbury. Con n .  

BICYCLES 4 00 fi. ll e !oIt'(' n �) (l-lu l ) l (l w h e t· I !Oi .  � l l 
Ju a l, eflt.  C h O I C e  at your own prICe. 

Send for Descriptive Lists. Mead & Prentiss, Chicago 

PERFECT 
PULVERIZER 

Th· Columbia 
.icJcl. 

Pad Calendar 

YOU N E E D  IT. 
A Desk C alendar is a necessity-most 

convenient kind of storehouse for mem
orand a. Tbe C olumbia Desk C alendar 
is brightest and hands omest of aU-fuU 
of dainty pen sketche� and entertaining 
thoughts on outdoor exercise and sport. 
Occasionally reminds you of the superb 
quality of C olumbia Bicycles and of 
your need of one. You won't object tu 
that, of course. The C alendar will be 
mailed for five 2-cent stamps. 

Address Calendar Department, 
• POPE MANU FACTU R I II G  CO •• 

H A RTFO R D, CON N. 

Of AU Refractory Substances 
I s  the

" C riffi n M i l l ," whose fi r s t  cost, w e a r ,  a n d  operating e x 

p e n s e  is much l e s s  t h a n  s t a m p  m i l l s ,  and which y i e l d s  a larger product 
a t  less c ost than : m y  oth er m i l l ,  -with perfe c t  success in every instance . 

It will work by either the w e t  or dry process,  and d e l ive r  a uni

formly sized finished product of  from 30 t o  350 M e sh ,  with equal facility . 

I t s  capac ity is 3 to 4 tons p e r  hour on Phosphate Rock, I Yz to 2 tons per 

hour on Portland C e m e n t ,  Quartz Ores,  e t c .  

il l ustrated descriptive c a talog u e  sent free biJ m a i l  on application to 

At I p '  I , lcyc'es, \\' "tches G ill' S, J uggies J.I · ' r n e8�, S .. wm� _' l achinE'll Org"llls Phooe :- tt lel',Too'B 

-4 rl r B ... (':t l es of '\ 1 1  Y'lrietiea 'Ind ! OO' other " ,TUcJes l.J Li\ts l r  .. e CHTC G O  SCALE ( 0  • l'lllc : \�o 1 I J .  

Every Bicycle Rider 
Wil l  Want It ! 

* The Only Perfect Adjustable I 
Handle Bar yet produced . .  

Be sure and 8ee t h e  Lovell A-djustable 
Handle Bar Iilld judJo<e for yourself . . 

LOVElL D IAMOND  OYOLES 
... ______ 1 4  N EW MODELS FOR ' 96 

Send jlY/' Illustrated Catalogue with jul! particulars. 

J O H N  P. LOVELL ARMS CO. , Boston ,  Mass. 

J ESSOP'S ST E E LTHBEE�\RY 
F O R  TOO L S ,  S AW S  £ Te. w'!! J E S SOP '" S O N S  t: �  91 J O H N  S T.  !<l E W  YORK 

P R I E S T M A N  S A F ETY O I L  E N G I N E  
U Phenomenally low in cost oj ope-ration ."- Fran k l i n  lnst.  

� E I�.V.rl�IlI Kerosene , N OT G a so l i ne 

� ()f:SG 'NEER 
Econ()mical, Sirnnle, Safe. Au
tomatic. l1'or Electric LightIng, Pumping, Mi l l ill�. etc. 

P R I E S T M A N  & C O M PA N Y ,  I n c .  F ro n t  li n d  Task er �tl' e l" !"i ,  

AGE"TS WANTED Fop. FINE TOOLS IN EvtRYSHOP. 
,. CAT����R (i.H.BESLY & (;0. 'AND AGENCY. CHICAGO, I LL.U.S.A.-

There is hardly a USE  OF POWER  � !£e���?cr�i�e��
o
��, s��� 

or on the ��arm. the 

. ' . - " C H A R T E R "  - - �t��tB��l';� ftt��n' J�i1rs������: - " - - iii' Dynam oH. thre�hing '\lach ine�.  
etc.  01' course it  al�o uscs Gus-

"!!l , '- _.-----5 oline. CHARTER GAS ENG INE  C O . ,  P .  O.  80x 1 4 8 ,  Sterl i n g ,  I I I .  
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