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THE LIGHT DRAUGHT COMPOSITE GUNBOATS. 
The rapid acculllulation of barnacles and marine 

vegetation on the bottoms of st eel-plated warships ; 
the incidental reauetion of speed, with an accom pany­
ing increased consumption of coal ; and finally, the 
semi-annual docking necessitated, with its conse­
qnent expense, have troubled the navy department 
ever since the n e w  navy began ; ana in the com posite 
vessel-a mixed structure of wood and metal-with its 
bottom of planking coppered without, or, where greater 
strength required it, plated first with steel as above 
water, then sheathed with wood, also coppered, and 
the whole so fastened to the metal frames and plating . 
by composition bolts that galvanic action should be 
a verted, a system long urged by Chief Constructor 
Eichborn, is found a means of avoid ing these evils, 
w hile adding greatly to the efficiency of the craft at 
all times. 

The six new vessels will be of two different types, 
one having full sail power, and propelled, when steam-

NEW YORK, JANUARY 18,1896 

ing, by a single screw worked by a triple expansion 
engine; the other carrying sail enough only to steady 
them in a seaway, and driven by twin �crews, actuated 
each by its own engine of the triple expansion type. 

Their principal dimensions and general features are : 

Single· screw 
Type. 

Length on load water line. . . . . . • • . . . • . .. 168 feet. 
Beam, extreme, at load water line. ... ... 36 " 
D��'f��: �o��.�l: .� • .  ������ . ��. ���� 12 " 
Displacement, normal. .... . . . ..... . . ... 1000 tons. 
IndIcated horse power. ................ HOO " 
Speed an hour, estimated............... 12 knob!. 
Coal supply, bunker capacity . . . . . . . ... . 238 tons. 
COI}lplement-officers, seamen, and ma-

" rmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 

Twin-screw 
Type. 

174 feet. 
34 " 
12 " 1000 tons. 

800 " 12 knots. 
250 tons. 

146 " 

The armament, consisting entirely of rapia fire guns, 
will be com posed of si¥ 
4 inch brellch lo a d i n g 
rifles, with 900 rounds  of 
ammunition ; four 6 pound· 
ers, with 2,002 rounds of 

[$3.00 l� YEAR. 
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ammunition ; two 1 pounders, with 1, 200 rounds of 
ammunition. 

T wo of the 4 inch rifles, one at the bow and one at 
the stern. will be carri�d on the main deck ;  the other 
guns, excepting the 1 pounders on the ham mock 
berthing, will be placed most ad vantageously on the 
guu deck and well protect&d from m usketry fire, to 
which the river and shallow water service may expose 
them. 

The frames and all llletal structural parts will be of 
steel, or of some other metal or approved alloy ; the 
constructi ve time l imit  will be fifteen months from 
date of signing (1ontl'act, and t h e  limit of cost, exclu­
sive of armament, is fixed at $230, 000 each. 

(Continued on page 39.) 

LIGHT DRAUGHT COMPOSITE GUNBOATS FOR THE UNITED STATES NAVY. 

NEW HIGH SPEED TORPEDO BOAT.-[See page 39.] 
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FORCED DRAUGHT SYSTEM. I develop wft phtces. If the steel rail be deep and 
It has been abundantly proved that the excellent. heavy, it will bridge these weak spots, and preserve 

steam-raising qualities of the forced draught system' the general level. The load of the train is concen­
are obtained at the cost of a vpry serious strain upon I hated at certain points of contact, where the steel tire 
the Illaterial and fittings of the boiler itsdf. I meets the steel rail. 'l'he ideal track will distribute 

A certain well known naval authority has charac- this concentrated load as evenly as possible to the 
terized it as I'an inyention of the evil one," and it is a widest pos�ible surface of roadbed. For a !'peed of 
fact that IlIany of tile later ships that have been built 75 miles an hour, 100 to 125 pound rail should be laid 
in European navies have been put through their nat- ' upon tips 6 inches by 10 inches by 10 feet long. 
ural draught triab only, the naval boards not caring' Better Rail Joints will be RequireU.--:-The joints are 
to subject the boilers to the severe ordeal of a forced to-day by far the weakest point, even in our best 
draught trial. track�. The perfect joint should be as rigid, and yet 

Until very recently it has been a cOIllmon experience as elastic, as the rail itself. To get the required depth 
for ships in the British navy to have their trial trips for stiffness it should be of the sub·rail type, associated 
brought to a sudden close OIl account of leaking tube with some form of anp:lp bar to secnre alignment. 
ends in the tube plate. I ·With the introduction of (iO foot raiis, the number of 

There are many fine ships afloat in the navies of the· joints will be reduced to one-half, and some of the ex­
world to day which are provided with all the ap- I pense thus saved conld be well spent iD improving 
pliances for forced draught, and yet dare lIot make use I, their qualit�,. Whenever it is possible to hear the 
of it except under the pressure of extreme emergeney. \I click" or I. hallllner" of a joint, we llIay be sure that 

'l'here is a further ubjection to this system, arising i a certain amount of the momentum of the train is 
from the fact that it necessitates the use of the closed being ab�orbed at that point. A perfect track involves 
stokehold,in which the firemen work under the ail' pres- a silent joint. 
sure that is �et up by the fans; all cOllllllunication with Engines.-The fast express engine of the future will 
the outside world being sh ut off by llleans of airtight be a single driver. It has been abundantly proved 
doors. It has been sought to escape these difficulties that 20 tons on one pair of drivers will give all the ad­
by substituting induced for forced draught. Induced hesion necessary to haul an express train of to-day. 
draught is similar in its aetion to natura'l draught, Engines with single drivers are not troubled with 
which is the kind that take3 place in any domestic or slipping of the wheels, except occasionally in damp 
factory flue or chimney. weather. At such a time steam sanding apparatus 

Broadly speaking, induced and natural draught are gives the drivf'rs the necessary adhesion. Where 
the result of a vacuum which is produced at the bot-'loads are heavy, as in the slowpr and heavier passenger 
tom of the uptake of a boiler, in the rear of the fur- trains, or in freight trains, it becomes necessary to 
nace; forced draught results from an excess of pressure couple on an extra pail' of wheels. 
of the air in front of the furnace over the atmospheric The Philade Iphia and Reading engine is doing bertel' 
pressure. work with a single driver than its sister engines of the 

The two expedients which have been adopted in four-coupled type. The single driver engine is ea�y to 
place of forced draught are to be seen on the United counterbalance and the internal friction is largely re­
States cruiser Brooklyn, in which the natural draught duced. 
is increased by the etllploympnt of smokestaeks of ex The drivers will be of not less than 7 or 8 feet dia­
ceptional height, and in the British ship Magnificent, meter, and running as they will on 100 to 125 pound 
where the same result is gaineLi by placing a fan 8 ft. rail they can be safely loaded up to 25 tons. This �ill 
6 in. in diameter at the bottom of each uptake. In both' give sufficient adhesion for 20 01' 21 inch cylinders; 
cases the ru�h of air through the furnaces is promoted: which, with a steam pressure of 200 to 225 pounds and 
by creating a vacuum at the rear of the furnaces. I large steam ports, would give us a locomotive of very 

The system adopted on the Brooklyn has this ad- ! large high speed hauling capacity. 
vantage, that it saves the weight, first cost, and run- i Cars.-It is in the reconstruction of cars that the 
ning cost of the auxiliary engines for driving the fans· greatest gain will be made. We have for many years 
as used on the Magnificent. Moreover, there is a con- . been of the opinion that the weight of a Pullman car 
siderable saviug of steam-a weig'hty con�ideration in ' was out of all proportion to the number of people it 
modern war ships, where there are so many auxiliary carried. In a train made up of Pullman cars, the 
engines for pumping, lighting, and refrigerating pur-. engine has to haul not less that 1Yz tOllS of dead load 
poses, that already use lip a large amount of the total I for each passenger carried. On the race track the 
steam snpply. i bicycle carries its load at average railroad speed on a 

The use of abnormally lofty smokestacks has been . dead weight basis of 20 pounds to the passenger. One 
tested in the merchant marine in the steamship Scot, 'hundred and fifty times as much deadweight to be 
which runs from Southampton to the Cape. Her

' carried per passenger on a railroad as on a bicycle. 
smokestacks measured 120 feet in height from the' Making all allowance for the shelter and convenience 
flrebars. Those of the Brooklyn are to exceed this, ! of car travel, there is evidently something wrong. The 
and the application of the system to this first class : weight of the car is excessive, and it is the outcome of 
cruiser will be watched with great interest by the the rough and dangerous condition of the earlipr rail-

SClEN T IFIC AMERICAN SU PPLEM ENT naval world. roads, and of the competition among the builders to 
• • • • .. excel in providing a luxurious I. palace" car. The car 
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I. ARBORICUIIrURE -'rhe Anise Seed 'l'ree in 'l'Ollkin.-The pro­
duetlOn ot aui�e seed oil. details of the lJul'vei!lting of the fruit 
and lllalluiaeture of the oil.-1 illustration ............................ 1G714 

THE ACCELERATION OF RAILWAY SPEEDS. was made heavy in order that it might ride easily on 
The questioll is frequently asked as to how fast a rough track and hold together when it jumped the 

passenger train can be run. The various conditions! track; it was loaded down with heavy plate mirrors, 
which affect the making of railroad records are inti- I solid hard wood carying and moulding, and massive 
mately correlated, some being found in the engine, ! brass and plated work in the attempt to beautify it. 
some in the train, and sOllie in the roadbed and track The two causes have both disappeared. Our trains 
upon which they run. ! ;;tay on the track and automatic signaling has done 

Taking the standm'd fast train of to-day as repre- ' away with collisions. They can safely be built lighter. 
II. As'rlWNO�1 Y.-Star Huuti1lg by Cumera.-A graphic and popu- sen ted by the Empire State Express on the N. Y. C. A better taste ha;; been cultivated aIllong us in the mat-

lar desermtion of wurk in tbe Harvard Observatol'les . ....... . .. . .. .  16715 and H. R. R. R., it can safely be said that when in 1893 ter of decorations and fittings, and Pullman cars could 
III. lJO'L'ANY -Cordyline Bank�ii on Stewart Iblanc'l.-An elegant 

Illy from �ew Zealand.-l illustration . . . . . . . . . . .. . . . . . . . .. . .. . .. . 16714 
Luddemania 'l'riloba (Rolfe).-A recent disrovery from the 

A uLies of Columbia. -1 illustration . . . . . . . . . .. . . . ....... . .. . . .. . . ... . . IG715 

it ran for a short distance at over 100 milps an hour,' be relieved of much silYer plating and glass plate, 
it was for that short spurt traveling up to the very : and yet bp made artistic and pleasing in their interior 
limit of the possibilities of our present system of rail- J fittings. 

IV's?�ia�� �[?I�:��fe���fI�:��f��gJ��I;I:tie�g,��(;;;-}h�f.i:s�� way locomotion. The whole tendpncy of the age to- I ' The weight per linear foot of an express train could 
Hlustrati'·n ............................................................. 16111 ward time saving makes it certain that, before the be greatly redlH'ed by reduC'ing the length of the indi-
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portation company, whether on sea or land, demand as lIIuch as one eighty foot ear; and though there 
a faster service-and are willing to pay for it-they would be four trucks for two, they would be of very 
usually get it. much lighter construction. Moreover, the di:;:tribu­

We state a few suggpstions as to the proper lines of tion of the load upon double the nUIll bel' of trucks 
investigation to be pursued in OJ'der to effpct such im- would cause it to haul with greater ease. 'l'he trucks 
provPlllents. of a 50 ton Pullman car depress the track by their ex-

IX. MECHANICS.-Drill for Borin" Curved Holes.-/\ curiosity in The Track.-This lIIust be straightenpd as lIIuch as cessiye concentration of load, and are always running 
Wl������\�8��.�.���1.1.��J.

i�.�.���.��.�.�.�1.�.�� . .  ��.�.�.��.?f .. �.������:.--.� 16721 possible. On a tangent the whole tractive effort of in a holJow or, as it has been well expressed, "climb-
x. ME'l'ALLURGr.-Noteson G?ld.Milling in ralifornia.-By En. the engine is available on the drawbar of the train. ing up hill." 
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XII. PHO'rOGRAPHY.-On a �Iethod of Photog-rapby in Natural vice versa, tllt'more we can straighten out or" ease" nishing the interior with rattan or basket work chairs 
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cruBcopicm.ssag-es for transmissioD by pigeoDs . . . .. . . .. . . . . . ... . . .. 16716 1 grade is too obvious to call for p]aboration hpre. I It is a mistake to claim that light cars ride roughly. 
XIII. 'l'F1CH,,",OLOGY.-Commer clal �'iberB.-By D. MORRI S, C.M.G., Heavipr Rails must be Provided.-Nc) amount of On rough track they do; but on first-class track 
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queer Thing. That Are sent

. 

to tbe Patent omce. , this scheme, a patent f�r whi�� h�s been issued, works I �inuou.s action . o? some ground, he is told to bring it 
E very event of importance brmgs down upon the ex· very welL A man out m Cahforma patented a scheme III agam when It IS fixed. He leaves the room protest· 

aminers at the Patent Office a myriad of impossible in· for killing destructive insects on fruit trees a number ing that it is all right. Sometimes he returns and some· 
veutions which tbeir wild·eYbd originators believe to of years ago. He surrounded the tree with a balloon· times he doesn't. When he doesn't the examiner is 
be the greatest things in the world. It is, therefore, ex- like affair, and t,hen injected a gas noxiou� t,o the in· pleased'; when he does the same proceeding is gone 
pected at the Patent Office that the possibility of a sects but harmless to the tree. People laughed at him, through again. 
war with England will caUS3 all the idle dreamers in and he was considered a crank. Two years ago, when Many inventors have come near-very near-the so­
the inventing line to send new devices for killing men the patent expired, people began to see what a good lution of the problem; but have not quite reached it. 
and sinking ships. There will be, if the war talk is idea it was, and now the method is in extensive use in I There was one crank who walked here all the way from 
continued, gnDS, ammunition, war balloons, unsink- California. It will be seen, therefore, that patent ex- Georgia. His perpetual motion machine consisted of 
able ships, new kinds of armor, arme d fly ing machines, aminers are obliged to be both careful and discriminat- a tall framework of uprights. In this framework was 
and other similar devices, ninety-five per cent of which I ing in judging the merits and demerits of an applica· swung back and forth the trunk of a large tree. When 
will be absolutely worthless in the eyes of the examin· tion. the butt end of the tree was swung from one side to 
ers and will be rejected on this ground. The policy of A man not long ago invented a balloon attached to the other it struck a spring which was set loose and 
England is quite different in ret'lpect to worthless in- a trolley wire. This balloon was presumably for pur- pushed the tree back to the othenide. There another 
ventions, for any invention with which a fee is sent poses of long distance investigations by telescope in spring was set loose. and the action was supposed to 
may secure a patent and the visionary inventor may time of war. Underneath the trolley wire was a be kept up forever, hut it wasn't. Another man had 
continue to haul up the empty buckets he has been motor which operated two large wooden propellers a scheme which was more expensive and elaborate. 
letting down into the empty well. In the United States 8ending the car along and pulling the balloon. Another He had a st.eam engine. a dynamo, a heat generator, 
such discriminat.ion is shown that the business of in· man invented a "steam nigger," operated by an elec- and water. The office of the steam engine was to run 
venting has reached the dignity of a profeslSion, in tric motor in the regions of the pit of the stomach. the dynamo, that of the dynamo to operate the heater; 
which many men are f'arning more than mere liveli- The invention's use is not set forth. S. S. Applegate the steam was to be generated from the water, and the 
hood. invented an arrangement for waking himself up early steam would run the steam engine. Auother man had 

Upon the model makers devolve the worry and in the morning. A series of corks dangled above tbe a propeller in the bow of a vessel. The propeller shaft 
bother of the visits of these inventors, and upon the place his head ought to be in a bed, and act.uated by extended 'aft to a point opposite the paddlewheels, 
examiners of the Patent Office the responsibility of se- clockwork, made life a burden for the weary sleeper, where the power developed by the propeller was com­
lection. I n certain classes of inventions, for a patent I until in self·defense he was obliged to get up. Another municated to them. He said that the forward motion 
to be granted a working model must be furnished. and I invention of the same kind was a contrivance for of the vessel turning the propeller would develop 
this rule, in the case of the perpetual motion fiend and dumping the bired girl out of bed at 5 A. M. This, enough speed to turn ten paddle wheels of similar size. 
his ilk, saves the examiner a great Geal of work and too, was actuated by clockwork. It was not consider- Another man had a tipping board on a pivot, upon 
needless botber. In the case of ordinary freak inven· ed to be so polite 01' gentle a method as that of Mr which a little car ran up and down. When the little 
tions the matter is not so simple, for some inventions Applegate's. There was another invention intended to car reached one end it released a spring, and the tip­
tbat were once thought to be senseless have, after the save tbe weary Benedict a few hours of slumber in the ping board was pushed up so that the car went back 
expiration of the patents, come into use and are of ex· morning, for a mechanism placed under the kitchen fire again. This was accomplished, or was proposed to 
treme value. The,·e are other cases where the insanity was supposed to light it at any hour desired. There is be accomplished, by one spring winding another up 
of th9 Idea of the inventor is too apparent. A man a very funny model at the Patent Office of a cat made while it ran down itself. One of the most .lDgenious, 
not long ago invented a plow with a cannon attach of sheet iron operated by clockwork It is intended to perhaps, of tbese perpetual affairs is the invention of 
ment. If the farmer was attacked in the field at a dis· be placed on the roof of a house, woodshed or back wall G. H. Furman. It consisted of an inner and an outer 
tance from his home, he could turn on the battery and in neighborboods where the night is made hideous by wheel. The edges of the cogs in the inner wheel were 
disorganize the attacking part.y. Another man came nervous Thomases and Marias. At any touch or war· filled witb shot, and as they descended they were sup­
to the Patent Office with what he considered to be the like demonstration on the part of its curious neigh bors posed to fall on the outer wheel with such force as to 
discovery of the century. This was nothing less than I the clockwork sets the claws going all at once at a tre· send it around until the shot caught in its curve and 
a new method of tempering iron. He was quite sure I mendous rate and there is a temporary rest for the fell again into the inner wheel.-N. Y. Sun. 
that as soon as the patent was granted he would have J weary. At the Patent Office there are models of Mark .... I .. 
no difficulty in disposing of it to the great iron and steel, 

Twain's scrapbook, the pages of which are already Improved Arms for tbe National Guard. 
makers of the world, and that guns and armor of a mucilaged, and Lincoln's device for getting vessels off 
superior quality could be furnisbed in a short space of I shoal places. This consists of bags of inflatable rubber, The conditions which are prescribed by the New 

York State Board of Examiners as desirable, and in time through bis idea. The tempering solution he pro- which, as occasion requires, are blown up and the ves- some cases essential, in the construetion of a suitable posed was Jamestown weed, one ounce; apples, one sel raised. arm for use by the National Guard of the Stat", of New ounce; turnips, two ounces; water, one gallon. The There are innumerable inventions to prevent acci· York have been published. This statement is pub-ingredients were to be cooked, and tbe iron dipped I dents by collision on railroads. One of these patented lished in compliance with the following action of the into the mixt.ure. I'ecently consists of a very elaborate device by means board of date of December 19, 1895 : Perhaps one of the most amusing paten ts ever grant- of which one train runs o ver the top of t.he other, both .. Resolved, That the instructions relating to the ed was issued on the claim of an Ohio man in 1883. He prel>umably continuing on their way, uninterrupted by 
evidently had not lived a great length of time on a the chance encounter. There.is another English in- design and construction of rifles and their test be print­

ed and issued as a circular to proposing exhibitors of farm, for his invention of a new corn planter, while ventl'on havI'ng much the same idaa The arJpll'catl'on - . guns, and that said exhibitors be allowed until March original to an extreme degree, could hardly be put into is different, however, for the front of the engines are 
2, 1896, to comply with the same." use. The picture liccompanying the patent is a work of built wedge-shaped, with the wedge inclining more At said date, every proposing exhibitor will be ex­art. It represents an old horse driven by a stout man, to one side than the other, by which means at the 

who holds the lines nonchalantly in one hand, an ex- impact one train goes to one side of the track and the pected to appear personally or by an acceptable repre· 
pression of much pleasure on bis face, while at his side other train to the other side. Both trains are derailed, sentative, or, should tbis be for any reason impractic­
trudges a small hairy dog of the yellow variety. To but the force of t.he collision is red uced and the loss of able, be shall deposit his keys with the secretary of 

h '  . , . . . .  the board at his office 17 AdamI!' Street Brooklyn N t p hor.,e's forelegs, Just above the fetlocks, are attach· life brought to a mmlmum. BeSIdes these InVentIOns, Y b f 'd d t 
' , . 

ed two small boxe:;, to contain the feed. Ropes are I there are modes of changing the shape of the features, '
T
�n �r � ore sal . a e. 

d·t· t d d fastened to catches in the sides of these boxes and lead modes of operating every conceivable thing on earth 1 t
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the horse moved forward each step of the bind leg comfort, modes of making steel and iron by simpler pose orm 0 rl e w IC tWI . e Ie Ig er�s said 1'1. e 
opened the seed boxes, and corn was sifted down into processes than have ever been dreamed of which uni- aPrroaches more closely ,be Ideal set forth III the Clr-
the holes made by the front hoofs. Tbe verbiage of the formly do not work, and b undreds and even thousands cu a:. . . . claim on this patent is as original as is the drawing: of plans which have resulted in nothing but bother to 'fi 
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te� of �un� su�mltted IS subJect to mod-
First. I claim tbe combination substantially set anybody who has had anything to do with th'm. Cer- � c.a 'I�n y t e oar , S ou such change be found 

forth with the cheap old horse, A, to the forelegs of tain methods have been patented for locating gold ��;s �:,dgm��; necessar! o� des;rable in �iew of any 
which are attached the boxes, B B, that are to be filled and silver by means of divining rods. Even methods I 
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with corn. of making gold are found. Here is an English recipe sc eme as pu IS e ;  u It IS no antICIpated that, any 
2. I claim the pulleys, C C, in combination with the for manufacturing gold: i�portant or extensive alterar,ion of the plan outlined 

strings, D D, substantially as shown in the drawing. .. Cut whole wheat straws into little square snips the wIll be made. . . 
3, I claim the guide, E [a small iron affair shaped like width of the straw and mix this with a quart measure Sc�edu�e A �el:tes to th.� fund��enta1 prm

.
CI�le of 

a rowlock, fastened above the horse's tail, through of the grains. Measure out half a two-quart saucepan. con:
h 

r�ct�on �. t e army r� e; sc e ule exhIbIts the 
which the lines pass], for the purpose Bet forth, and ful and set it aside. Fill the saucepan three·quarters m; � 0 ;�s ;ng propo!'� . 

bt· d f . 
the sticker, H, to prevent the lowering of the tail. full of water and set it to boil over the fire. Pour in h.uh' 
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4. I claim the fat driver, F, to prevent the Elaid cheap the mixture and let it boil two and a quarter hours, : JC b:n.c u
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horse from going too fast. adding water at intervals. Then strain off the liquor S
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� ; s;cre ary, . .  e ,  dams 

5. I claim the fat dog, G, merely as company for the in thin layers in soup plates, and allow the same to rest. reet, roo yn, . . 
drivel'. thirty·eight bours at a temperature of 46° Fahrenheit. i ------.......... , ..... , .... ------

6. I claim the worms (not shown) in combination Then slowly bake them dry and find the gold adher-: THE t.wo new United States battleships will be 
with the crows, K K, substantially as shown in the ing to the plates." Darned Kentucky and Kearsarge. In awarding the 
drawing for the purpose set forth [a purpose not set But of all the vast army of cranks who besiege the contract for these two vessels to the Newport News 
forth]. model makers and the examiners of the Patent Office, Ship Building and Dry Dock Company, at $2, 21?0,000 

A man who was afraid of being buried alive claimed I the perpetual motion fiend is the p10st troublesome of each, Secretary Herbert encountered some opposition, 
a patent for a coffin of peculiar shape. The coffin was all. It is he who goes into the model maker's shop especially from influences that were directed in favor 
connected with the air above by an opening containing with a wild look in his eye, and. after peering cau of the Union Dry Dock Company, of San Francisco. 
a small spiral staircase. If the supposed dead per!'oi.. tiously about and swearing the model III an to secrecy, While it was the intention of Congress to have one of 
concluded to resurrect himself be could seize the han· brings out his senseless contrivance and sets it triumph· tbe ships built on the Pacific coast if the terms were 
dIes above his head and haul bimself U'), ascending antly on the work bench. He is the man of all men reasonable, in order to carry out this intent Secretary 
the circular staircase at his convenience. If he was whom the model maker dreads most. Fortunately a Herbert would be obliged to declare that the differ­
not st.rong enough to lift himself, a bell cord was sitU-I recent order in regard to perpetual motion inventions ence between the Newport News Company's bid of 
ated near his hand by means of which celp could be 

I 
requires a working model to be shown to the examiner I $2,250,000 for one ship and the bid of the Union Iron 

summoned from the neighboring office of the ceme- before a patent can be issued in this class of inventions, Works, of San Francisco, of $2,740,000 for one ship was 
tery. and it greatly simplifies the task of the examiner. He only a reasonable difference, which he could scarcely 

At first glance the idea of attracting noxious insects, listens to the enthusia�m of his visitor, and then II do in the face of tbe dllcision made by his predecessor, 
to imitation flowers where they could be kil'led by' quietly asks for the model. Of course this does not Secretary Tracy, that this difference should not in any 
poisoned honey might seem absurd. Yet it is said that work, and when the inventor excuses the lack of con· \lase exceed 3 per cent.-Marine Record. 
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A BICYCLE CHAIN RIVETING MACHINE. which is a short screw rod with a n ut on its outer end I tel' dru ms, in each of which is a screw adapted to be 

Buiiders of bicycles h ave adopted, for the man u fac- and an eye on its inner end, an d the eye is connected turned by a crank to facilitate the removal of sedi­
t u re of their chains, machines for h am mering the heads by a rod with a link adapted to engage a projection . ment. 
of rivets ovet' i nstead of spi nning the m .  By spi nning, from the fulcrum end of a lever pivoted in a b racket The lower water drums are connected on each side, 
the friction of th e spinners against the rivets causes attached to the other side of the wagon body. The by a series of circulating tubes, with a central upper 
t h e  metal to adhere to the spinner, thus marrin g and [ link is readily engaged with a recess in the ou ter end water drum, which has an up ward and rearward incli­
teari n g  the head s of the ri vets. Also, with the s pin- of the lever, when the latter is s wung outward , after nation, and a nozzle surrounds the opening leading from 
<l i n g m ac h ine, it b a very diffieult  matter to spin over which the lever is swung i n ward close to the wagon the u pper water leg into the bo i l er, the n ozzle being 
r il e  hard e n e d  rivets which Ill ost of the bicycle deal- body, as shown in the illustration, t h us d rawing t h e  curved down ward to such an extent that its lower end 
P I'S require to be t wo sides of the wagon body t o w ard each other to bind will be below the water l ine, as indicated by the dotted 
used i n  t h e  i l' the end gate in place. As the screw eye may be drawn lines. A throat sheet is carried beneath the boiler, 
c h ai n s. The riv- in by means of the nut, any �Iack in the link a�d I forward �f the water pocket, and short non-circulating 
ets are h a m nwred transverse rod may be readily taken up, permlt- tubes, SUitably capped, here form the rear side por-
by means of a re- ting of always closely binding the sides upon the end tions of the fire box. The fire box is jacketed, there be-
ciprocat ing rotat- gate, and, as the clampi ng lever is entirel y on the ing a packing of asbestos, or other fire proof material, 
ing ha m m er, also outside of the wagon body, it does not obstruct the between the jacket and upper drum, and between the 
by a rotating an- loading or unloading of t h e  wagon . circulating tubes and the vertical walls of the fire box 
vil held against - • •  , • jacket. It is designed that thi�  fire box Dlay be readily 
end wise m 0 v e - llIercu)'y Oxy cyanide as an Antiseptic. removed from the boiler for cleaning or for repairs by 
ment, in an an vil According to Drs. Monod and Macaigne, laboratory breaking three joints only, removing the bolts from 
carrier bolted to experi ments h ave shown that the antiseptic power of 
the table or s u p- a 1 :200 solution of mercury oxycyani de is eq ual to, if 
port b et w e e  n not greater than, that of a 1 :1, 000 solution of corrosive 
w hich the c h ain sublimate.  From the resu lts obtained in upward of 
passes. The i l l  us- four years of hospital and private practice, the au-
tration l'epre,ents tho1's have come to the conclusion that mercury oxy-
an i lll provellJ ent cyanide may be advantageously substituted for mer-
in th at class of cu ri e ch loride in surgical pra cti ce. In accord w i t h  
riveting mach ines Tarnier and Vignal, t hey h ave found t hat a 1:200 80-
designed to si ni- lution of mercu ry oxyeyanide, fully as well as, if not 
u l t aneou s l y  h ead bet t er than, a 1 :1, 000 sol ution of mercuric chloride, 
the opposi te ends prevents cultures fro m developing, kills the microbes 
of the ri vet, the a lready developed by cult ures, and sterilizes an in-
object  bei n g  to fected body. To streng then th e evidence, they have 
produce a s i mple, been carefu l not to employ i n thei r  experiments p ure 
convenien t, a n d c u ltures of streptococci or staphylococci devoid of 
effective mac hine, spores, and conseq uentl y presenting but a feeble re-
containing f e w  sistance, but dust from h ospital wards, containing 
narts, h aving a various microbes, such as the bacillus pyocyaneous, I 
large capacity for stre ptococcus, bacillu s coli communis, and particu-
accurate w 0 l' k ,  l arl y a  microbe resembli ng the bacillus anthracis and 
and no� l i able to provided with spores, which resists a temperature of 
derangemellt, at a 2120 Fah. The authors clai m to h ave n ever met with 
s mall cost. The symptoms of seri ous intoxi cation from th e solu tion 

� "� . 
INGLE TON'S FIRE BOX FOR BOILERS. 

m ach i n e  shown i n  referred to. It sh ou ld , howe ver, n o t  be employed for the flanges o f  the water legs where they connect with 
t h e  illustration, irrigation when there is reason to fear that the inject- the head of the boiler and with the branches from the 
made by .John --............. __ ed l iq uid may be retained. The fact that mercury water pocket. 
A d t  & Son , New oxycyanide does not attack steel instruments is also ------.... �,� ....... , .... -------
Ha v en, Conn. , is  THE JOHN ADT ELASTIC ROTARY of great practical im portance, seeing that it th u s be-
a 1' 1' a n  g e d f o r BLOW RIVETER. com es poss i ble to employ a single antiseptic agent for 
h eading- the rivets all p u rposes in the co urse of an operation. -La Semaine 
of bicycle chains. By removing the lower revolv- Medicale. 

. i n g  fixture it  is adaptable for the riveting of art i - -------.... ,� ..... ,�.------
cles which require riveting. 'r h e  distance between 
the revolving hammer and the table is  s ufficient 
to allow the placing of fixtures thereon for th e purpose 
of hold i n g  tile work, t h us expediti ng its m anufacture. 
The largest cha i n manufact urers in this and foreign 
countries are now using t h is mach ine, w h ich h as had 
several years' prior use as a plain ri veti n g' machine, i .  e . ,  
w it h out lower revolv ing fixture. It  is  also largel y used 
by skate m a n ufacturers to rivet the r unners of skates 

to t h e  foot pi eces. D uring the last six months John 
A d t  & Snn's factory , F. B. Sh u ster, proprietor, the 
man u fact u rer of t h ese m achi nes , has been worked to 
i t s  full ca pacity to keep pace with the orders for r ivet ­
i n g  llIac hines and patent auto m atic wire straigh ten­
i n g  an d (JUtti ng mach ines, a large one of which has 
j ust been com pleted and ship ped to the Was h b urn & 
Moen Manufact u rin g 'Company,  of ,Vorcest.er, Mass. , 
weighing- nearly si x tons and being about 32 feet in 
leng t h . It i s  capable of cutting an,l strail\'hten ing 
wi re from Ys i n c h  d iameter and un der and 21 foot 

length s dow n  to 1 inch i n  length . 
• 

A WAGON END GATE FASTENER. 

A simple a.nd d ura ble device for securel) holding the 
end gate of a wagon in place, and perltl i t t i n g  of q uickly 

Horse l e s s  Carriages and Sanitation. 

So novel as yet is  the m ere idea of street traffic with­
out the aid of h orse power that th e minds of most per­
sons can hardly have touched t h e  practical q uestions 
i n vol ved in such an arran gement. We are not, how­
ever, wholly w ithout ev id ence bearing upon this sub­
j ect. The London Lancet says it is needless to discuss 
the many econolll ic,  !.esthetic, and social effects which 
would fol low even t h e  partial disuse of the horse as a 
draught ani mal . Another qu est ion , that of sanitat ion, 
calls for more attention from us. Our stables without. 
the horse would be as pu re as o u r  h omes if we were 
ourselves visi ble onl y  as figures of still life, waxen, or 
ivory models. The stable pit filled with the defiled 
bedd ing of our obedient and faithful four legged ser­
vant would ue k n o w n  no more to our senses . The 

contagia bred in its  m idst and sca ttered in the dry 
dust of sum mer air, to find t heir way within our sleep­
ing and sit ing rooms, would be only the remembered 
signs of a past and pri miti ve civilization. The germs 
of gl anders would not harbor and be hatched, as t h e y  
st ill occasionally are, in th e stalls of overcrowded 
mews. Thus far the margi n of profit is on th e side of 
h i m w h o  c h arges h is vehicle with steam or electric 

energy. Much remains to be done, and m uch can be 
done, in this direction in ord er to insure not only the 
health of sta bled animals, but of the human pop ula · 
t ion in or near mews. The freq uent and regular re­
lllo val of ref use is one im portant llleans to this end, 
and hy Illeans of t h e  m ethods, at once effectual and 
simple, employ ed for t h is pu rpose in wel l  kept stables 
t h e  work of c leans ing can be carried out with ease and 
eom pleteness. 

------------.... �� ....... , �.------------
A BOILER FIRE BOX FORMED OF WATER TUBES. 

The i Ilubt rat ion re p resents a fire box constructed en­
t i rpl y of tu bes, with their ends reduced to allow them 
to be brought tight together, forming a flam e-tight 
tubular \lox, there being sufficient m aterial in the 
tubes where they enter the water legs or d r u m s  to ad­
m i t of proper fastenin g by expan ding in the ordinary 
way. 'I'he im provement has been patl:lnted by Ed­
ward Ingleton, of Pottsto wn, Pa, Fig. 1 represents 
t h e  a pplication of the improvement, parts bei n g  brok-

AN INEXPENSIVE, EFFICIENT CHIMNEY. 

The ch imney shown in the illustration is designed 
to be uuilt up of sections after the manner of drain 
pi pes, of clay or other suitable material, each section 
hav ing an inner wall forming the smoke flue, and con­
nected to the outer wall by ribs. The improvement 
has been patented by Charles Engert, Humboldt 
Street and Van Pelt Avenue, Brooklyn, N_ Y. Fig. 1 
s h o ws the ch imney in its relation to the floors and roof 
of a building, Fig. 2 representing a plain section and 
Fig. 3 t h e  top section, which has an outside flange to 
receive the turned -up edge of the tin or other roof 
sheathing, and thus make a tight weather joint. T h e  
lower section is preferably long enough to reach from 
the basement floor to the floor above, and has bottom 
holes extending entirely tbrough it, through which 

the soot may be removed, while other perforations, ex­
tending only through the outer wall of the section, 
in the side flues of the chimney, afford means of venti­
lation, there being similar openings in the top section 

above the roof. The several sections are connected 
by a suitable cement, and on each floor are suitable 

nrojections to facilitate making connection with the 
funnel of a stove or heater, each connection communi­
cating with an inner, upwardly bent auxiliary flue de­

livering into the main inner flue, and not interfering 
with the draught of the auxiliary flues below, This 

BELL'S WAGON END GATE FASTENER. en a way to show the construction, while Figs. 2 ' and 3 ENGERT'S CHIMNEY. 
are plan and end views, sho wing the water legs or 

loosening it for convenient removal , i s  shown m th e drums and thei r connection with t h e  tubes and the ch imney provides for efficient ventilation, may be 
accompanying ill ustrat ion, and has been patented by boiler . At the bottom of the boiler, and separated quickly built, and the sections break joiu t in such 

Samuel W. Bell, of Waynes borou gh, Va. The end from its interior by a grate, is a water pocket, branch manner that there is little likelihood of an imperfect 
gate slides loosely in cleats, extending through one of pipes from which are connected with two lower wa- joint th rough which fire and smoke m ay pass. 
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AN IMPROVED STONE DRESSER. 

For quickly and accurately dressing stones to any 

desi red configuration, the machine shown in the ac­

companying illustration h as been invented and pat­

en ted by Ricbard Aronstein, Mogollon, New Mexico. 

Adj ustahle clam ps upon suitable columns support two 

horizontal arms upon which are fitted to move two 

slides rigidly connected with each other by a rod and 

a scre w shaft, and in the slides turns a sbaft which, 

with the other shaft and rod, forms a support for a 

longitudinally slidingl crosshead on the lower end of 

which is clamped a stone-striking machine, preferably 

i n  the shape of a rock drill. The crosshead, with its  

striking machine, i s  moved longitudinally by a beveled 

gear wheel nut  on the screw sbaft, in mesh with a bev­
eled gear wheel turning on a stu d  on the crossb ead, 

the wheel h aving a handle to be taken hold of by the 

operator. The upper shaft has a longitudinal keyway 

engaged by a key on a gear wheel in  mesh with a 

wheel turning on a stud on the crosshead, the latter 

wheel having a handle, by turning which gear wheels 
at the ends of th e shaft actuate bevel gear wheel nuts 
on screw shafts secured to the h orizontal arms. Tbe 
nuts turn i n  bearings i n  the slides, so that by turning 

the hanrlle the operator feeds the crosshead to and 
frol'l the work. 

CURIOUS TOPS. 

I am in th e habit of bringing home from my travels 
a few playthings, which, put a way in a drawer, afford 
pleasure to my little nephe ws. Being desirous one day 
of getting a little order iute> this  collection, I found 
therein a number and variety of tops that surprised me, 
and I set them aside. The idea occurred to me to ex·  
amine them in d etail and to compare them, and,  i n do­
i ng so, I was struck no less by tbe ingenuity of the 
manufacturers i n  introd u-
cing an element of novelty 
into a plaything so ancient 
and so simple  in  its primi­
tive form than by the scien­
tific interest of certain of 
t he com binations realized. 

I have ad hered to tbe 
strict definition of tbe  top, 
that is, a revolving body 
held in equilibrium upon 
its vertical axis through 
the rotary motion that is 
given it, and have thus  had 
to excl ude several very cu­
rious playthings, and es­
pecial l y  the " air turbine " 
and the " magic box," as 
well as various others 
in which the object set in 
revolution is not a top, 
properly so called , but a 
fly wheel whose axis is held 
by supports. 

I have d ivided my tops 
into two great classes : 

I. Those which revolve, 
as I may say, simply in 
order to revol ve, or, in 
other words, those in 
which one has had in vie w 
merel y the rotary motion 
and the momentary equi­
librium resulting th ere 
from. I have div ided them 
into different catagories 
according to the way in 
which the rotary motion is 
given them. 

II. Those in which the 
rotary motion is  applied in 
order to produce another 
effect - optical, acollstic, 
mechanical or otherwise. 

I. SIMPLE TOPS. 

1. Tops Set in Motion 
by Hand.-This category 
comprises the teetotums. 
I have, in the first place, 
the ordinary teetotu m, set 
in revolution through the 
u pper part of the  axis. 
That of Fig'. 1 has the pre­
tension, I thi nk, to repre­
sentla dancing,dervish with 
arms s winging. The "top" 
teetotum (Fig. 2) differs 
from the preceding, in that 
the fingers grasp it by the 
point. The " domino " or 
" die " teetotu lIl (Fig. 3) 
may be used for different 
plays. T h e " centrifugal " 
teetotum (Fig. 4) and the 
. .  cyclone " teetotulIl end 
the l ist of these forms of 
the top. 

J , itut if t, �Ulttinlu. 
2. Whip Tops. -I know of but two characteristic 

types of these-the common one (Fig. 6), whose conical 
form is one of the oldest known, and the " mushroom " 
(Fig. 7). 

3. Peg Tops.-These are the tops of collections : 
tbe ,. short point " top (Fig. 8), the ' "  long point " top 

ARONSTEIN'S STONE DRESSER. 

(Fig. 9) and the " flat " top (Fig. 10). Fig.  11 s h ows a 
variant of Fig. 8. 'r b e  cO I'd, in�tead of be ing free, re o 
m ains fixed to the  top w h i le, at the same time, allow·  
ing it to s pin.  

These varieties d o  Hot differ i n  form on ly, but are 
th rown diffe rently. The short point top is  held in  
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t h e  hand,  t h e  point downward and the forefin ger rest­
ing upon the  stelll , and is t h rown by a d own ward mo­
tion of t h e  arm (Fig. 8A) ; the long )Join t  top is  held 
inverted, the poi ut in the air, and, in throwing it, the 
arm describes a semicircle. from back to front, like the 
ham Iller of the blacksllI ith (Fig. B) . The  flat top is  
held with the arm lowered, and is  thrown witb a hori-
zontal motion, analogous to that of the ricochet, in 
drawing the cord toward the body (Fig. 0). 

4. H U lllming Tops. -In this category the rotar�' Ill O­
tion is  gIven by the cord d rawn ra pidly with one 
hand, whi le  the top is h eld in place. The " Dutch " 
top is li PId i l1 a handle provided with an aperture 
with wh ich ei ther engages the upper part of the pro­
longed axis (Fig . 13) or its poin t  (Fig. 14). and froUl 
which it is  d isengaged after it has been set in action 
by the corel. These tops are generally of wood a n d  
are h o l l o w. They are often called " humlll ing " tops. 
A top of an analogous system (Fig. 15), but  of metal 
alld provided with a movable cover, is sold as a sugar 

I plum box. T! l e  axis is held by a piece in the form of 
un elongated (J provided with two apertures. 

I n  other systems the bearing point is taken npon 
th e  top itself, or else the  top around which the cord 
is wound a n d  its axis are interdependent. 'rhe pro­
longation of the axis enters a sort of sh eath or h an­
d le i n  w hieh it revolves freely. and w hich is held in 
the h and wh ile th e  cord is u n wound .  Somet imes, 
aga i n ,  the top is loose upon the axis, t h e  extremity 
of the lat tel' being held for th l'Owing'. an el ,  when the 
top i� freeel ,  th e  axis being carried along in the  revo­
l u t ion. The , .  E iffel 'rower " top (Fig. 16) belong's to 
the first ty pe. The pen ny top of  the shops (pig. 1 7) 
and IlIany oth er analogous ones have the axb j lH] e· 
pendent. To this spcond type belongs al�o the " acro­
bat " top (Fig. 18), save that the axis, arrested i ll its 

revol ution by a notch, 
takes on a rectilinear mo­
t ion u pon the cord or 
sword blade that carries 
it. 

In  the " Protean " top 
(Fig. 19) the glass cone 
that forms the top is h eld 
at the moment at which 
the cord is  drawn by a 
movable axis independent 
of it. 

Final ly, in th e " gyro­
scope " top (Fig. 20), the 
rotary Illotion i f(  gi\'en to  
the interior ftyw heel in 
holding the external ring 
in hand. 

5. TopR of Various Sys­
tems. - 'l' h e  top having a 
to and fro motion (Fig. 21) 
is  very i ngeniolls. With 
one h and is  held the small. 
f l'ame beneath,  in which 
thp axis turns freely, and ,  
w ith the other, the  cord 
whose extremity is fixed to 
the axis, and alternatin g 
rotary motions are t h en 
gi ven the top. A fter t h e  
t o p  h a s  b e e n  s e t  spinning. 
it  is left to itself, w h en 
the cord winds up in the 
little cage, and the top re­
vol ves free ly. 

The " Flora " top (Fig. 
22) is l ikewise set in mo­
tion in a pecul iar way. I t  
is mounted npon a screw 
t h read, and takes all  the 
motioll of the u pper axis. 
which revolves in a c u rved 
piece held in  th e h and. 
A fter the cord is unwuund 
the  axis i s  arrest ed, and 
the top u nscrews and con ­
tin ues  to spin. The pptals 
of the  fanci ful  flo wer that 
it represents open under 
t h e  adion of  centrifugal 
force, the flo wer expa nds 
and t h e n  g-rad ually closes 
under the  action of small 
spri ngs wlreo the motion 
begins to slacken. 

I have two air tops, one 
of w h ich ,  cal led t h e  
" lEoliall , " isshowl1 i n  Fig.  
23 and t he other in Fig. 24. 

The spring top (Fig. 25) 
merits special mention on 
account of the si mplicity 
of its operation. It  is  too 
well known to need a de­
scription . In a variant of 
it (Fig. 26) the spring 
is applied beneath,  at the 
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lower part of the axis that serves as a bearing point 
for the top. This latter is  nothing m ore than a ring 
provided with four wings. When the spring is freed , 
the top rises slightly in the air. and then falls back 
to the ground and continues its revolutions. In 
another variant (Fig. 27), the spring is also beneath, 
but forms part of a !!upport upon which the top is 
capable of continuing to revolve. I have also a spri ng 
top (Fig. 28) that is very well balancE>d and spins for 
a long time. The helix has likewise been applied t o  
the setting o f  tops in  motion. Th e  " Archimedes " 
top (Fif.{. 29) is a s i mple disk provided with a point. 
A traveler forces it to descend along the hel ix, from 
which it escapes in re\·olvi n g. In another top, called 
the ,. Alternative," the motion is inverse, and it is 
the helix that is displaced vertically (Fig. 30). The 
top, h eld in the  h an d  by a sheath loose upon the 
axis, thus  takes on its motion. The rack has been 
em ployed in various playthings, for setting in revo­
lution an internal flywheel that actuates them. I 
know of no application thereof to tops, properly so 
called. 

II. COMPOUND TOPS. 

Many of these h ave been described in these pages, 
and 1 shall confine myself to mentioning them. I shall 
add a few words of explanation to those that are, per­
haps. unknown to our readers. 

1. Acoustic Tops. -Among the tops that I have ar­
ranged in the first class, ail those that are h ollow pro­
duce more 01' le8s acoustic effects. They whistle, sing 
or hum under the action of the air in the apertures 
with which they are provided. 

Other tops h ave been more especially devised with 
a view to the production of harmonic sounds. They 
often have a si m ple play of reeds giving a single tone. 
In the wooden peg top (Fig. 31), a variant of No. 2, the 
play of reeds is at the 11pper part, and the spinning of 
the top produces a draught of air through properly 
arranged apertures. The same is the case in top No. 
32, the cheap model of the shops . The play of reeds 
is herA in the interior. 

In model No. 33 the axis is independent of the body 
of the top. It carries a flywheel which is provided 
with wings, and that revolves in the bell shaped por­
tion. The air is thus projected upon a diaphragm 
with which the shell is interdependen t  and w hich 
carries the play of reeds. The sound is greatly rein­
forced through this arrangement. In the specimen 
that I have preserved, the external form is that of a 
pleasing Tyrolean woman. 

The " harmonic " or .. choral " top (Fig. 34) produces 
changing tone8. The principle of model 35 is different. 
The axis terminates in a sort of claw that renders it 
immovable. and a revolution of the top is established 
IIpon the axis that remains fixed. The latter carries a 
tongue that strikes a play of reeds carried by the ,  top, 
and the result is an air analogous to that of the m usic 
rattles sold under the n ame of " ri volteIlas. " 

2. Optical Tops. -I m ention in the first place the "
" spectral ., top (Fig. 36) servin!r as an advertisement 
to Pears soap. It is a simple cardboard d isk carrying 
lines figured in black upon a white ground. When set 
in m otion in a good light, the concentric circles as­
sume the colors of the spectrum, and the order of 
whic h  is  reversed according to the direction of revo­
lution. 

hhall not enter into a scientific d iscussion of this ex­
periment. It would require me to take up the entire 
theory of the vibrations of the retina under the in­
fluence of colors . 

The " ch ameleon " top (Fig. 37) was one of the first 
to popularize the effects of the Helmholtz colored 
disks. It is a spring top. Various systems of tops, 
almost identical and under various denominations, 
independently of the colored disks, have prod uced 
new effects always due to the persistence of impres­
sions u pon the retina, through open spaces in card · 
board fixed upon needles, etc. The top shown in Fig. 
sa is what is called the " dazzling " top. What is 
called the  " enchanting " top (Fig. 39) lends itself to 
various optical experiments. The point revolves up· 
on a support, and, thanks to this arrangement, the 
rotary motion and equilibrium persist for a long time. 

3. Tops Producing Magnetic Effects. -The , .  ind uc­
tion " top (Fig. (0) ha.s already been described in these 
pages, as h as also the " magneto-el ectric " one (Fig. 
41). The " Sultan " top (Fig. (2) is a small one with 
a very light spring. After it h as been "et spinning 
there i s  placed near the axis a magnetized bar to the 
rounded end of which it adheres and continues its 
revolution while suspended in the air. 

4. Tops Producing Dynamic Effects. -The .. hy­
draulic " or " water jet " top is sh own in Fig. 43, and 
the " filcrew filpinning " top in Fig. 44. The " puppet " 
top (Fig. (5) consists of a disk 8et in revol ution upon 
a pivot by means of a movable handle and a cord. 
Above is suspended a jointed puppet made of card­
board. The projecting radii of the disk strike the 
feet of the figure and cause it  to dance a sort of jig. 
Fig. 46 represents the " carrousel " top. A small table 
carriE'S the carrousel, upon the axis of which there is 
a d isk provided with bristles. The top beinl!' in its 
equilibrium of revolution, the carrousel is placed near 
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it, when the circular brush rubs against the striated 
conical portion of the top, and the carrousel enters 
i nto a rapid motion to the m usical sound of the top, 
which is provided with a play of reeds. 

5. Various Tops.-The " gyrograph " top (Fig. (7) 

consists of a metallic disk of some little weight elA­
vated u pon quite a long point formed of a sharpened 
lead pencil. 'I'he top is spun upon a sheet of paper, 
and, as it is difficult fol' it to assume a vertical equi­
librium, the pencil point draws spirals upon the paper 
that may be varied by interfering with the top's mo­
tion. 

The " stork," also called the " parachute," top (Fig. 
(8) is formed of a series of cones that set into one 
another. When the upper one is removed, after hav­
ing once been set spinning, the little cones of various 
co lors separate and revolve around it. 

Next came various dancing tops, such as the 
" waltzer " (Fig. 50) and the " dancer " (Fig. (9). The 
" waltzer, " shown in Fig. 51 ,  is very graceful and of  a 
pleasing effect. The motion is gi ven with a single rev­
olution of the cord upon the part forming a hollow 
pulley ,!l.t the foot, and is transmitted to an internal 
flywh eel. The body of the dancer is carried along 
through the im pulsion, and every time that the roller 
u nder the second foot touches the ground there occurs 
a displacement of the axis and a waltz movement.-J. 
J. , in La Nature. 

. . .. 
Some Shortcomings of the New Ar.rny RUle. 

Prominence has been given to reported defects in the 
new small arm, the modified Krag-J5rgensen gun 
adopted by the army ordnance office. Gen. Flagler, 
the army Chief of Ordnance, says the most serious de­
fect dewloped by the trial of the gun in service has 
been the occasional rupture of the cartridge case near 
the head, causing an escape of gas, and interfering 
with the convenience and self-possession of the firer. 
This has been met principally by a change in the con­
struction of the cartridge by thickening the base of 
the cartridge to remove the line of weakness. A good 
many officers complain of the inaccuracy of the sights. 
The principle of the present sights will not be chang­
ed, but an improvement will be effected by experimen­
tal firings at the armory to correct graduations of the 
sight and the fixed alignments for drift at the 500 and 
1,000 yard ranges. 

Many of the infantry officers have complained that 
the absence of a wind gage on the gun prevents as 
close shooting as might be obtained with it on the 
target range. Gen. Flagler says : " The object of all 
target practice is  to enable the sold ier to shoot better 
in battle. While it is  obvious that the wind gage 
might in some cases enable the marksman on the tar­
get range to hit the bul l's eye oftener, it is equally 
obvious that this would not train the soldier to shoot 
better in a battle because he cannot and will not use 
the wind gage in battle, except possibl y  in rare cases 
where special marksmen would shoot at an individual 
enemy at long range. It is much better that the 
soldier should be trained to use the rifle on the target 
range in the same condition that he will be compelled 
to use it in battle. Even in the exceptional case men­
tioned, i t  is probable that the soldier would obtain as 
good results by allowing for wind in his aim as he 
could by unknown and estimated distance, and it is 
therefore better that the soldier should be trained to 
make this allowance on the target range. In n early 
all firing in battle such allowance is not required, be­
cause at long ranges the soldier shoots at a long, hori­
zontal line, not at an individ ual enemy, and at close 
range, wh ere no allowance is necessary, the sight makes 
allowance for drift. " 

Among the improvements made are the raising of 
the safety lock pin, the replacing of the straight cut­
off spring by a coiled spring and spindle, and the dis­
continuance of the bluing of the parts of the bayonet, 
as the heat of the niter bath was found to inj ure the 
temper of the blade. Among the changes to be made 
are : The muzzle is to be ronnded, inside and out, as 
on the Springfield rifle ; in the cocking piece a cut will 
be made on the upper Ilide, so that the safety lock may 
be operated to prevent . the belt from turning when 
the arm is not loaded, desirable especially for cavalry : 
the stock will be lightenf'd by two holes bored in the 
b utt and by a cut in the barrel bed beneath the posi­
tion of the sight ; the hand guard will be extended fur­
ther to the rear over the front portion of the receiver, 
to afford better protection to the hand from the heat­
ed parts. Th e  department h as encountered some 
difficnlty in sf'cul'ing suitable steel for gun barrels. 
The manufacturers had some trouble in meeting the 
req uirements, which had been increased in  severity 
over the old condition for similar material. The army 
rille will not be abandoned in favor of the Springfield 
gun, as has been reported. If any change is made, it 
will be m ade in the  adoption of a still smaller caliber, 
although most ordnance officers maintain that the limit 
has been reached in the present, the 0 '30 caliber rifle. 

• I e  • •  
AN inch of rain falling upon an area of one square 

mile is equivalent to nearly 17, 500,000 gallons, weigh­
ing 145,250,000 pounds, or 64,844 tons. 
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Cycle N ote8. 

In the recent maneuvers in the French army, in 
which bicycles were used, both pneumatic and solid 
tire wheels were ridden. Out of twenty-five wheels. 
half were equipped with pneumatic tires and only one 
puncture was reported, while quite a number of the 
solid tired wheels had spokes broken on account of 
th e inflexibility of the tire. 

A canvass has been made by wheelmen to find out 
what railroads in the East transport wheels free. 
Among these roads are the Balti more & Ohio, New 
York, Lake Erie & Western, the New York. Ontario & 
Western, the Delaware, Lackawanna & Western, 
Long Island, We",t Shore, Central Railroad of Ne w 
Jersey and the Philadelphia & Reading. 

The coming cycle show, in M adiRon Square Garden, 
New York City, which opens on January 18 and closes 
on the 25th, will be, beyond all doubt, the most com­
plete exhibition of cyeles and things pertaining thereto 
that has ever been held. In a larger sense than ever 
before, the sh o w  will be of great importance, as deal­
ers and manufacturers from all parts of the country 
will visit it. 

Bicycles have been admitted into the grounds of the 
exclusive Botanical Garden in Regen t's Park. They 
m ust not, h owever, be brough t near the museums and 
conservatories. 

Dr. Conan Doyle on Cycling.-" When the spirits 
are low, when the day appears dark, when work be­
comes monotonoulS, when hope seems hardly worth 
having, just mount a bicycle and go out for a good 
spin down the ruad, without thought of anything but 
the ride you are taking. I have m yself ridden the 
bicycle most during my practice as a physician and 
during my work in letter&. In the morning or the after­
noon, before or after work, as the mood o'ertakes me, 
I m ount the wheel and am off for a spin of a few 
miles u p  or down the road from my country place. I 
can only speak words of praise for the bicycle, for I 
believe that its use is commonly beneficial and not at 
all detrimental to health , except in the matter of be­
ginners  who overdo it." 

A paper published in Germany, called the Fahrrad 
Export, is a cycle trade paper with every article and 
advertisement printed in German, English, French, 
Spanish and Russian. 

An electrical vulcanizer is now being introd uced by 
a large manufacturer of bicycle tires. The vulcaniz­
ers are built of 110 volts standard incandescent cur­
rent. If any other voltage is used, a transformer is neces­
sary. It may be attached to the ordinary lamp socket 
by providing wires from the vulcanizer to the socket. 
Where proper care is exercised, any repair man of 
average intelligence ought to be able to make satis­
factory repairs with it. 

The Empress of Austria, who has a reputation as 
a horsewoman, now rides a bicycle. 

A race was recently run in France in which no ma­
chine was entered which was not twenty years of age 
or more. 

One of the latest bicycle su ndries is a kind of hip­
pocket or leather pistol case fitted close to the handle 
bar. So many attacks have been made upon wheel­
men, even upon the well -traveled roads of New Jersey 
and Long Island, that many of them are now carrying 
revolvers. 

Cyclists sh ould see that their sh oe laces are fastened 
before mounting a machine ; for, as in skating, a loose 
lace may cause a bad fall. 

Tricycles are becoming very popular in the French 
capital for winter riding, and many French cycling 
firms are making a specialty uf the tricycle for winter 
use. 

The Coney Island cycle path has now been lighted 
throughout with electric light, so that many riders 
are now e nabled to make the trip who could not oth­
erwi8e have done so. The path con tinues to be well 
patronizE'd by riders, and the Shelter House, at the 
Coney Island end of the path, has been inclosed in 
glass, and it is heated by stoves. 

During the recent strike of the trolley car men in 
Philadelphia few cared to ride in the heavi ly guarded 
cars w hich were run. All the bicycles in the city w ere 
put into requisition. and the wheel men had a decided 
advantage over their brethren. 

The street railway company of a Western city has 
resolved to suspend the running of the horse cars, ow­
ing to the fact that the bicycle has diminished their 
profits. 

Wood tubing it! now being made in small q uantities; 
onlv one wheel has now been built with it. Nearly 
tw� pou nds of weight will be saved iu every frame. 
It is im possible to break or buckle the wood without 
enormous strain. It is also impervious to water, 
and is not affected by hf'at or cold. A steel joiut 
has been devised which is as reliable as the brazed 
joint of a steel frame. Of course, the supply of 
the raw material is i nexhaustiblE>. The tubing is 
made up of a number of sections of wood fastened to­
gether. 

A sextuplet has been seen on the streets of Paris. 
It was built for track use. It weighs  150 poundll 
and is six and one-half yards in length. 
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THE LIGHT DRAUGHT COMPOSITE GUNBOATS. 

(Continued from first page.) 

The vessel once in motion, the weight of any marine 
growth, assisted by the characteristic exfoliation of 
the copper platin/l, would canse its release, and in this 
very si mple natural evolution we have a means of 
making these vessels more extensively independent of 
coal piles and docking facilities than their sister ships, 
while assuring them a much more extended rad ius 
of action-limited in the twin scre w boats to the possi­
bilities upon their coal supply, measured in the single 
screw, sail·powered boats principally by a matter of 
provender, for the spread of 11, 165 sq uare feet of can­
vas is deemed sufficient to  a�sure a sailing speed equal 
to that of the best steaming con ditions. 

. ' . '  . 
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The normal coal supply will bt'l 12 tons,  with a total and in operating in the same way, heautiful imitations 

bunker capacity of 60. of white marble may be obtained. 
There will be no search lights, but the boats will be By mixing the oxide of zinc with appropriate colors, 

ligh ted by e lectricity ; and natural ventilation will be objects of all shades may be obtained, and, by properly 
am pIe to insure comfort under all conditions of service. arranging the colors, veins, strire, spots, etc. , may like· 
Folding boats will be carried. wise be produced. The solid ified gelatine may be used 

The officers will be aft, w hile the crew will be pro· for imitating mother-of-pearl, tortoiseshell, am ber, 
vided for in the  forecastle and j ust below on the berth coral, etc . ,  and for the manufacture of toys and arti· 
deck. Excepting the captain and engineer, who will ficial flowers. 
have sepa rate state rooms and bunks, the t wo other Antinonill e.-The large manufacturers of colors in 
officers, the four m achinists, and the sixteen seamen, Germany are paying more and more attention to the 
each in a common coun try, will sleep in folding berths, production of antiseptics, and a French exchange men· 
easily turned out of the way to afford added space and tions in this line a new product obtained from such 
comfort when not in use. manufacture, viz ., potassiulIl orthodinitrocresolate, 

No premiums are offered for increased speed, and, I which, it would a ppear, is destined to render great 
with the well-kno wn governm ental margin of safety, services . 
the penalties for decn�ased speed need not be feared; I Messrs. Harz & Miller have published in the Mun· 

THE NEW TORPEDO BOATS. while even a more excellent performance may reason· chener Allgemeine Zeitung an acconnt of their experi-
A second triple addition to the mosquito fleet of the  ably be hoped for. ments with this new compound, which they cal l by the  

United States navy has been provided for in the act of One boat will be  built by Moran Brothers Com pany, more practical name of  " antinonine. "  A solution of  1 
Congress of March 2, 1895, appropriating for the con- of Seattle, Washington, for $163, 350, and the two part to from 1, 500 to 2, 000 parts of soapsu ds assures the  

strnction of  torpfldo boats Nos. 6 ,  7 and 8 ,  the  indi- others wi l l  be built by the Hf'rreshoff Manufacturing destruction of  all  the  ord inary vegetable parasites with-
vidual cost of which, includhlg govermentaJ superin- Company, of Bristol , R. I ,  for $144, 000 apiece. out inj ury to the plants_ On another hand, Mr. Aubry, 
tendence, preparation of plans, and t.he provision _ , • , .. superi ntendent of the Experimental Brewing Station 
and installation of ordn ance outfit m u st not exceed Sei e n ce N o te s .  at Munich, has foun d  that antinonine permits of pre-
$175, 000-a llIoderate al lowance, which, but for presen t  Anthion.-The Ch emische Fabrik, of Berlin, says serving yeast for a long time, and which,  w it hout such 

prices and skillful management of design, would be the Revue Universelle, h as recently put u pon t he mar- treatment, rapidly decomposes. The yeast, moreover, 

im practicable. ket an oxid izing S U bstance, the properties of which does not lose its power of producing fermentat ion, 
W i t h  the com pletion of these and the t hree other have been long known to  chelIlist�. It is t h e  pe rsu1- even when Vt'ry concentraterl sol utions of anti nonine 

boats authorized in 1894, th e service will be possessed phate of potassa, and is prepared by electrolysis in are used, say 15 parts to 100. The new antiseptic is 
of eig h t  craft of th is  order, represen ting four periods submitting a solut ion of sulph ate of potasBa to an elec· inodorous an d of a relative ly  low price. 
of constructive and engineeri ng progression within tric current. There occurs an oxidation and a deposit, Argon Thermometers. -Mr. W. R. Quinan, in a 
the past six years. Of their kind,  that of torpedo at the  positi ve electrode, of the per�ulphate, which recent paper, d wel ls  upon the advantages offered by 

boats pure and simple, the new vessels w ill be the I is, in fact, l ess soluble than the ordinary sulphate, argon as a mono-atomi c  gas, in the manufactnre of 
largest in the world and u n excelled by those of an y while hydrogen is disengaged at the negative elec· high tem perature thermometers, over the h y d rogen 
other nation, while in point of speed and weatherli· trode. and nitrogen generally employed. It remains for 
ness they w ill closely approach the more formidable There is obtained a very light precipitate which physicists to study Mr. Quinan's proposition. 
torpedo boat catcher-feat ures demanded by our bro· readily crystallizes th rough sol ution in warm water, Electricity in  the Man ufacture of Win e. -Th e  Ital ian 
ken coast l ine. and which in cooling yields bri lliant crystal s h aving a vi ntagers, says the Electricien, are congratu lating 

Wit h a displacement of 180 tons, they will be 170 reflection comparable to that of TlIotb<:lr·of-pearl. Th ese themsel ves upon the use of electri�ity in the m an u fac· 
feet between perpendicu lars, with an extreme water crystals are sold by th e Berlin works under the name ture of wi nef'. Through such an application it is pos­
line beam of 17 feet upon a mean, n ormal draught of of " anthion ."  This  substance, like al l bodies whose sible to modify the  bouq uet and th e very nature of 
5 feet  6 inch es. The h ulls are models of t he most re- stability is not. perfect, is a remarkable oxidizing agent the crop, and also to correct the effects that are 
cent practice ; with an easy razor·like entrance and a either in neutral or slightly alkalin e  solution. so apparent in  the California wine�, which are much 
long fine run below water toward the screws. The It is relll ployed in  dyeing and serves for decolorizing too heavily charged on account of the rich ness of the 
" tu m ble·home, " which begins  just forward of the indigo and various other substances. It is also used soil. But the value of electricity in the wine making 
midshi p  section, increases afterward, wh ere it broadens for bleaching fabrics. But its greatest utility, without industry does not end here. In an Algerian establish· 
out over the propellers, giving a very full water line d oubt, is  the application th at can be made of its pro· ment in which the work of th e Arabs is uncertain and 
area of shallow draught. This  flat form of stern pre· perties in photograph y. The difficulty of removing not very satisfactory, t here has been instal led a com· 
vents the settling so common to torpedo boats under fnll t h e  hyposulphite of soda in excess that has served to plete electric plan t, which takes charge of the whole 
power, while holding to t.he water in all  conditions of fix photographic images is well known. Ho wever pro .. business. By means of a steam engine and a dynamo, 
weather and preventing racing of the screws_ longed be the washing, a certain quantity of ihe h ypo there is  effected, in  the first place, the lighting of the 

The boats will be bui lt  of steel. The armament will al ways remains, and it is precisely this �alt that gradu- wine presses, and the current actuates in addition seven 
consist of three 18 inch torpedo tubes on swi vel mounts al ly, in time, deteriorates t h e  best prints. motors, of from two to ten h orse power each. One of 
and of four 1 pounder rapid·fire guns. Six hundred Anthion exerts i ts  oxidizing action upon the h ypo- these motors actuates a sort of dredger, w hich gat h ers 
rou nds of ammunition will be allowed for the guns, sulph ite wi th advantage, and, abandoning its oxygen up the bunches of grapes piled up on the ground and de· 
while four automobile torpedoes-the type yet unde- to the profit thereof, converts it into tetrathionate. posits them in the presses. The latter are set in motion 
termined-will be provided ; the spare one being car· Tbe modus operandi is simple. A preliminary wash- by three other motors. As for the oth er motors, they 
ried in a steel stowing case on the starboard beam. ing is done as usual in order to remove the greater part are directly coupled to centrifugal pumps which tun 
The torpedo disch arges will be arranged on the  main of the hyposulphite of soda. The negatives are after- the wine. 
deck, two forward and one aft, the forward t ubes ward imm ersed for a few minutes in a solution contain· Kauri Wood Pavements. -An experimental wooden 
being placed slight ly en echelon, ad mitti ng of con· ing  no more than a half per cent of anthion, and all pavement has reeentl y heen laid in one of the streets 
"iderable athwartship fire in addition to the extended that remains of the h yposulphite is  converted into of this  city. The material is kauri wood, the prod uct 
field of action of each on its own side. The after dis· tetrathionate, that is to say, into I), substance that is  of a d enRe West Australian conifer, the Dammara Aus" 
charge will be on the cen ter line, and will have an un· no longer a red ucing agent. tralis. The blocks, 3 X 4 X 9 inches, are sawed in 
ham pered sweep of 280 degrees. 'rhis  empl acement  is Solidified Gelatine. -Gelatine possesses the curious Australia and sent hither by boat. The wood is ex · 
devoid of " dead angles, "  and gives an all·around dis- property of becoming insol uble in contact with formic ceedingly h eavy, reddish in color, and resinous i n  odor. 
charge of great scope. aldehyde, and, at the same time, of preserving perfect The blocks are laid in a bed of molten pitch, superim· 

The conning to wers, of which there are two, wil1 be transparency. Gelat ine rendered insoluble, or " petri · posed upon an ordinary concrete foundation. 'l'h e  
near t h e  b o w  a n d  t h e  stern, each about 3 5  feet from fied, " to use a more appropriate term, resists water, final surface is  gravel and cement. 
its respective end. Hand steering gear will supple· acids, and alkalies. It resem bles celluloid, but has the  This kind of pavement has not h i therto been laid in  
ment in the for ward t ower the  steam mechanism com· great advantage over the latter of not  being infiam- the  United States, though it is considerably used in  
lIIon to  both towers, affording one  more chance in case mabIe. Europe, and Piccadilly in Lm1don is paved with it. The 
of rnechanieal fai lure. We have here, then, a new product very easy to ob- experi mental pavement has been laid with the hope 

The for ward to wer w il l  be surmounted by one of the tain, possessing interesting properties and destined to that its excellency shall lead to its substitution for 
1 pounder g'um, to be wOl'ked from a gallery on the play an im portant role in the industrie!'. asphalt in the aven ues now paved with that material. 
after side. 'l'he  three oth ers wil l  be mounted along The  gelatine used is the ordinary article found in The agent of the Australian contractor asserts that the 
the sides, two on the port and one on the starboard. commerce. The formic aldeh yde is what is commonly blocks of kauri wood can be worn down to one·six· 

Th e  freeboard forward is carried up to a height of called " formol ,"  " formali ne," and " tannal ine ." The teenth of an inch before they need to be removed, and 
12 feet 6 inches, adding materially to the sea·go· cOlll mercial product is a 40 per cent solution of formic says that. his prin dpal is read y to pave Fifth Aven u e  
i n g- qualities o f  the boats w hile yielding increased aldeh yde iu water. It is  a colorle�s, sirupy l iquid o f  a with this materiF.i a n d  g'uarantee it for fifteen y ears. 
berthing space for the cre w  and a housing for some of pungent odor. The vapor is not inflammable, and it A New Nitrated FE'rtil izer. -l\fr. Camille Faure reo 
the  forward mechanisms. is a powerful antiseptic. centl y made known to the French Academy the dis· 

So i m portant is speed in this type of craft that fifty In order to obtain moulds of statnettes, etc. , we take, co very, due to the development of the electric art". of 
per cent of the total displacement will be absorbed by for exam ple, two pounds of good white gelatine and a n e w  nitrated fertilizer adapted for agriculture on a 
t h e  boilers, engines an d appurtenances, and the mag· steep it in a q uart of water for a night. The  next day large 8cale and remarkabl y !'h f'ap. It is a question of 
nitude of th is  amount may best be appreciated when th e  whole is mE'lted over a water bath.  For del i - cyanate of calcium, Ca (CA,O)"  which, up to the pre­
it is kno wn that t his allo wance is j ust double that for cate moulding�, the solution is diluted with a little sent, h as existed in small  quan t ities only in labora­
the motive mechanism of the commerce destroYers water. tories, and which has suddenly become a very im­
Columbia and Minneapoli�. 

-
The mould,  which may be made of plaster, clay, or portant substitute for the nitrate of soda that is im· 

The eng-ines, w hich are of the triple expansion wrt, m etal, having been prepared, the formic aldehyde is  ported at great expense from foreign countries. I t  is 
each in its own water-tight compartment and actnat- ponred i nto the melted and sligh tly cooled gelati ne .  even richer than the soda in assimilable n itrate. As 
ing  a �eparate screw. are very fine exam ples of power T h e  whole is well stirred with a wooden s patula in c�'anate of calcium is an oxidized substance, i t does not 
and compactness, beaut.iful ly balan ced. with a very order to obtain a homogeneous mixture. The latter is  necessitate the u se of a great amount of h eat in its pro· 
nice distribution and division of weights. With a then poured into the m ould and allowed to cool. After duction_ All the manufact u ring operations  are per­
common stroke of 18 inches, impelled by steam at a the object is taken from the mould it is finished by im· formed in one and the sam e  electric furna ce, in which 
pressure of 250 pounds  to the square inch,  supplied by mersing it  for a few in stants in a concentrated solution a mixture of limestone and coal is submitted succes . .  
three water tube boilers that flank the engi ne space- of formic aldehyde, or, if i t  is too large for immersion sivel y to a direct preli minary h eating at 1, 500° C . ,  and 
two forward and one aft--the two 6 foot manganese in the sol ution, its surface is  painted therewith. Un- afterward to an electric superheati ng at 2. 500° C., in 
bronze !'crews will be driven by the engines at the rate fortunately, objects obtained with the  gelatin e  alone th e presence of pure nitrogen in large excess, and finally 
of 395 turns a minute, developing an indicated horse are transparent and resemble glass. to an oxidation by the air. the oxygen of which is reo 
power of 3, 200, and driving the boats thrQugh the wa- By previously adding to the gelatine some finely tained by the product. whil e  the nitrogen carries the 
ter at a speed of 26 knots an hour. sifted zinc white mixed wit h  a little water and alcohol, heat due to oxidation to the electric chamber. 
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THE INVENTIONS OF ALFRED ELY BEACH. 

The biography of Alfred Ely Beach which appeared 
in our last issue described the busy life of one who 
figured as an inventor, «:'ngineer, and editor, filling 
each role with equal credit. To those who knew him, 
to those who have benefited hy his work in the edi­
torial chair, and to the younger generation wh o have 
the world's work pressing more and more heavily upon 
them, a descri ption of some of his i nventions will be 
welcome and i nspiring.  

We have stated that as an inventor he committed 
the error of being t wo decades ahead of his genera­
tion, and w heu we go back to the old records of his 
work, it is interesting to see how much he did years 
ago in t he fields of mechanics and of engi neering which 
only to-day is being adequately used and exploited. 

Mr. Beach is widely known as one of the early in· 
ventors of a typewriter, and his machine of forty years 
agoo shm"l' s  many of the pointg of the present accepted 
type of instrument, nota bly the basket or pot arrange­
ment of the  type rods. His idea in prod ucing this  ma­
chine was to enable the  bl ind to print works and com· 
m unication s  in embossed letters for their own use. 
This gave him a very diffi(' ult problem to sol ve, that of 
causing a male and a fem a le die to meet accurately with 
the paper bet ween t h em, so as to em boss letters th ere­
on on the same. plan as t h at followed for notary seals. 
A great point is made about the alignment of the modern 

J t itutifit �lUtritau. 
be able to collect by machinery the letters from the 
mail boxes of the city. He proposed to establish un­
dergrouud a sYl>tem of pneumatic tubes, traversed by 
cars which would fit the tubes with comparative tight­
ness and through these tubes he proposed to drive the 
cars by the pressure of air urged by blowers. The 
idea to-day is so feasible that it really seems as if there 
was not hing to stop its successful appl ication. 

Mr. Beach propo�ed the widest 1J0ssible extension of 
this system, and it is  quite within the probabilities 
that some analogous process of collecting the mails 
may yet be adopted in this city to do away with our 
present slow method. 

We present in these illustrations, made years ago 
under his own direct supervision, the system so 
clearly that but little descri ption is needed. 

The letters and packages were to be delivered to 
cars from revolving hoppers whose revolution was 
effected by pins ou the edges of the cars striking the 
vanes. In one of the cuts the official i�  shown dis­
tributing letters into the hoppers, which transfer 
them to com partments in the car below. By remov­
ing the striking pins a car could be sent through 
without mak ing collections. Delivery was effected 
by tripping the hinged bottom (,f the car, also by a 
striking pin. To recei ve cars coming out of the 
tuhf's. air cushions were provid f'd. 

A receiving and deliveri l lg station is shown under 
" 
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were to be of wood. On one side of the street the ele­
vated way is carried on col umns, on the other it is 
supported by brackets attached to the wall of the 
building. Here we have one of tbe first presentatiolls 
of an electric road erected on the lines of the presen t 
structures. It is curious to note that the first of the 
New York elevated roads was carried by a single row 
of columns central to the track, j ust as shown in this 
old iIlustratioll of the Beach elevated road. 

These illustrations of the pneumatic system with de­
scriptions were published as early as 1867, the year of 
the public exhibition of the system at the fair of the 
American Institute. 

We have seen that Mr. Beach was not conten t to 
stop at pneumatic transportation on the small scale 
demanded by the conveyance of letters, and that h e  
conceived th e bold idea o f  extending the invention to 
the transportation of people, believing that it was 
praeticable to construct a large tube and to blow cars 
through it at h igh speed, the cars carryi ng passeng'f'rs 
or merchandise. Visitors to the American Institute 
Fair, held in the old Fourteenth Street Armory, in  
tbe city, in 1867, will remember the  pneumatic railroad 
suspended from the roof and running from Fourteenth 
to Fifteenth Streets, which is shown in one of our cuts. 
D uri ng the progres� of the fair  this rai lroad was kept 
i n  eon stant operation, and carried, it is safe to say, 
thousands of people. 

THE ORIGINAL TYPEWRITING MACHINE, FOR WHICH THE GOLD MEDAL OF THE AMERICAN INSTITUTE WAS AWARDED IN 1856. 

typewriter, but the problem of securing correct align­
ment is simple compared to that of making the two em­
boss i ng dies of the Beach typewriter meet with req uisite 
accuracy. We illustrate the origin'll Beach typewrit er, 
and would call our readers' attention in its construc­
tion to the features since developed and nsed in the 
modern typewriter. In the  center we have the  familiar 
"pot" or " basket" formed by the type rods. The lower 
set of type bars in  action have one by one their ends 
carrying one kind of d i e  thrown up, and s i lll uitaneously 
the  eorreAponding die of the upper set is  thrown down, 
and the two b �- m utual impact, like two fingers, em boss 
the  paper as it is fed bet ween t hem. 

T h is machine dates back to 1856 and has been aptly 
charaeterized in  the h istory of the typewriter as " the 
first device of an y sort in the way of positi ve improve­
ment." As a mech anical movement the action of the 
two sets of type bars is very i nteresting. A fuller ac­
count wil l  be found in our SUPPLEMENT No. 574. 
W hile 1856 is the  date of the public exhibition of this 
machine, Mr. Beach had attacked the  problem in 
1847, producing then a type writer embod ying many of 
the principles of the machine of to-day. 

The subject of street car traction oecupied h im next, 
and thirty years ago h e  invented cable traction sys­
tems. During the last years of his life the constant 
passage of the Broadway cable cars in front of the of­
fices of the SCIENTIFIC AMERICAN showed him in 
some sense the fruition of his early work. 

Our next ill ustration shows some features of the 
pne u m a  tie mail system, hy which Mr. Beach h oped to 

the old Lovejoy's Hotel on Park Row. The tube is 
seen crossing the basement near its ceiling. Six re­
cei ving hoppers lead into it from the first or ground 
floor, and a delivery hopper projects from its bot­
tom. Insllead of lamp post boxes, hoppers were pro­
vided, automatic in operation, whence letters were 
collected by the passing cars. 

Su bsequently, in 1870, he bui lt, in the basement of 
the building at £60 Broad way, a section of iron pi pe 
eight inches in diameter and about a thousan d  feet 
long, which was highly glazed inside to forlll a per­
fectly smooth surface. One end of the pi pe terminated 
in a large box, from which a second pipe l ed to the ex­
haust pipe . As the air was exhausted from the box, a 
s trong current was carried through t he pipe. If a 
letter or small piece of paper was dropped into the  
pipe, the current of  air carried it freely and certai nly 
to t h e  receiving box. This was made very large, and, 
as there was no current there, the letters would in­
variably drop to the bottom, and. by a system of 
double doors. were easily removed . The si m plicity of 
the idea was its noteworthy feature. Hundreds of ex­
periments were tried, resulting successfully in the 
transmission of the letters. 

Mr. Beach also designed an endless canvas trough 
to be carried along like the present cable system 
through a tube under street lamp posts, and thereby 
become a continuous means of communication from 
the street post to the post office. 

Another interesting i l lustration shows the pneu matic 
system applieu to an elevated railway. The tubes 

The tube. 1% inches thick, was m ade of wood in 
fifteel} layers, glued together. It was 6 feet in d ia­
meter and 107 feet long. The car, which was open at 
the top, could earry ten people. A helix fan, 10 ff'et 
in diameter and 12 inches pitch, making 200 revolu­
tions per lllinute, propelled the cars. The car fitted 
the tunnel approxi mately, the windage not being �uf­
fieient to interfere notieeably with its action. 

The New York Tribune, in  outlining the great pro­
ject of providing the city and environs with pneu ­
matic dispatch tubes for mail. says that " letters might 
be :sent up town as h igh as Forty-second Street and 
replies received almost with the speed of telegraphic 
messages. " This describes al most exactly what is now 
done in  Paris, New York and elsewhere, where pneu­
matic dispatch rivals the telegraph in speed. 

The next thing was to try this railroad on a prac­
tical scale, and Broad way was selected as the field 
of operation, wh ere, by the use of the Beach shield, 
of which more will be said later, a circular tunnel 
was driven under the street without disturbance of 
the pavement and without the knowledge of those 
who daily traversed the ground a bove the scene of 
operat ion. A tunnel some two hundred feet long. cir­
cular in section and eight feet in diameter, was made, 
was equipped with a comfortable car, and in the base­
ment of th e  huild ing on the corner of Wa rren Stref't 
and Broadway was installed an immense rotary blo wer. 
The blower was kept in rotation in one direction a l ­
ways, a n d  b y  shifti ng t h e  valves was caused t o  act 
alternatel y as a l:>lower or as an exhauster, driving the 
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car back and forth in the tunnel. Electric signals 

were provided to notify the engineer of the time for 
changing the valves. An ar, nular space or windage 

of about an inch across existed between the car and 

tunnel. T h e  cnrved entrance to the  tunnel was built 

of cast iron plates, the rest was of brick. 
Hundreds of tri ps up and down this experimental 

line were made by the car, it being proved that the 
system of tunneling was a complete s uccess and that 
the direct pneumatic propulsion of a car in Auch a 

J , ieut ii t, �mtritau. 
similar purposes by meanS of tubes but It fe w inches 

in diameter. In New York, Paris and other c ities, a 
very large developmen t  has been given to the pneu" 

matic system for the transmission of special messages, 

and by using very light cylindrica l boxes and restrict­
ing the system to the transmission of wry light ob­
jects, cars have been entirely dispensed with, the 

friction between the box and tube not being sufficient 

to prevent the system from operati ng. 

Comparatively few people realize that Broadway is 

4 1  
Close of the Atlanta Expoilltio ll,  

The Atla nta Expositiun c losed on December 31, 1891), 
and the  exh i bIts are now being rapidly removed. 'l'he 
chairman of the finance committee states that when 
all the  debts art! paid, the exposition will eost 
a.bout $200, 000, or less than 10 per cent of the money 
expended on the fair. This Include5 the origin III stock 

subscription and the appropriation of the city. This  
result is  regarded a s  h ighly satisfactory. It is  esti­
mated that the itnmeuiate ad vantage to Atlanta in 

AuTOMATIC POSTAL DELIVERY BOX. 

DISPATCHING LETTERS FOR A BRANCH STATION. 

'HE PNEUMATIC RAILWAY AS EXHIBITED AT THE AMERICAN INSTITUTE FAIR 
IN 1867. 

RECEIVING AND DELIVERY STATION OF THE PNEUMATIC 
POSTAL SERVICE. 

THE PNEUMATIC ELEVATED RAILWAY DESIGNED BY MR. BEACH 
IN 1867. 

tunnel could be practically effected . The system of 
rai lroad, however, never reached a more extended de­
velopment than this. 

The tunnel and sh ield are still there undisturbed for 
over twenty-five yearf'. 

It is curious to note that the enormous development 
of pneumatic transoortation in this and other cities, 
on the line of Mr. Beach's work, has taken the direc­
tion, not of i ncreasi ng but of diminish ing the size of 
cond nit. Stores and cities are now served by pneu­
matic conveyance for small packages and letters and 

now traversed hy pneumatic tubes for the sending of 
telegraphic dispatches . The extensive nse of the sys · 
tern in dry goods stores is more familiar. 

In Philadelphia the system of the pneumatic dis­
patch has been very h ighly developed and applied in  
the postal service, and the idf'as of Mr. Beach can 
t here be seen carried out to their logical development. 

.. . .  � .. 
TACOMA e1aiUl� the Pacific coast reeord for the out­

put of i t s  lnm ber mil lR duri ng 1895, the total being­
about 115, 000, 000 feet. 

the money expended h ere by the exposition visitors 
amounts to $§, 000, 000. and that the ulti mate benefits 
to the city and cotton States are immeasurably beyond 
this or any other conservative fig-ure which could be 
made. Some of t h e  State build ings have been pur­
chased for club h ouses and other purposes. 

• • • •  • 
Ne", H alnpsh i re Earthquake • 

A n  earthq uake of snfficient force to awaken people 
from sO IHld sleep and sh ake bnildi ngs was felt at Han­
over, N. H . ,  at 4 o'clock, January 6. 
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@orr es p onilence . true idea may be had of the conditions which such a repeat every req uest. Feeling, that she may detect 

device must fulfill. any change in the heat or dryness of the skin of the 
There are nearly three hundred patents on devices patient, and not use any application which will either 

Improved Packages Wanted Cor Honey. to accomplish this purpose, and the fact that none scald or heat or cause a chill with cold. Smell, that 
To the Editor of the SCIENTIFIC AMERICAN : have been adopted is very conclusi ve proof that none she llJay detect the least impurity in the atmosphere 

I write this to enlist, inventors, if possible, in a new are suitable and shows that the conditions to be ful- pf the room, or in giving medicine, notice if there be 
field for the exercise of their genius. filled are not clearl y understood by the inventor. any mistake. Taste, that she may not offer food unfit 

I am a honey producer, and I find that there has On the other hand, there is reason to believe t here to be used, or good in itself, but cooked in such a way 
been but little im provement made in placing our honey does not exist a unauimous opinion, either as to the as to be disgusting to the patient. She should be an 
upon the m arket in new and popular packages. requisite conditions ,  or even to the com mercial value experienced cook, so as to prepare such food as the pa­

We h ave our little  pound packages of comb h oney, of such an in vention among those who would reason- tient requires. 
which are desirable and can scarcely be improved. ably be expected to adopt it. • , • , • 

B ut a greater portion of our California honey is It is quite impossib le to discuss the construction of How to Find the K e y note oC Audltorlnm8. 

th rown from the corn b with the centrifugal honey ex- the device, as that lies with the in ventor himself, but In an article in the American .TournaI of Science Dr. 
tractor, and is sh ippen in l iq u i d  form in 60 l b. tin cans we may state certain condit ions, and , in advancing�my Ephraim Cutter gi ves the following directions for al!. 
to Eastern and foreign markets. views, which I do in all h umility and with no idea of certaining the key note of auditoriu ms. 

It is safe to say there is no natural food product presumption, I do so h o ping that it may tend, by a I. Sing the major scale of 
that has so much nutriment and h ealthful properties f 't ' . 

f 
. .  

t d I t · ti@ ree cn ICISlU 0 m y  OpInIOnS, 0 eve op cer alii con- f§" � or J in so compact form as honey. Honey caters to the  ditions to which the in ventor may look as a guide in C ====-taste of all classes and conditions. Sti ll. there are h is work and which may be u nanimously accepted as 
mul ti t udes of people who never get a taste of this de- embodying' the requisite features adaptable to the pur- -Go 
sirable  sweet. poses d esired. If a recogn ized standard is once ob- = 100 m, in a rostrum position facing the audIe",,,,,, ,l' 

The sirup of the bug-a!' cane can be manufactured tained, it will be a most im portant step. empty auditorium. Use care to sing each note WIth 
in various grad es of �i rups, bugars, and into con fec- Fi rst, it m ust be composed of material unaffected by the same po wer ; t,hat is, with a medium voice u ni­
tion s a very llI ultit u de. Liq uid honey, on the con- the contents, and this will exclude all such metals as formly as to loudness. Then o bserve which note is 
trary, has never ad vanced beyond the t in  can, the alum inum, brass, etc. m ore resonant than any oth er n ote (only, if the ob· 
glass jar, or the j elly tu mbler. The  reason is found in It m ay be of glass or of mica, as only hydrofluoric server sings, let hun or h er not g-et excited). This 
the fa ct that there are d i fficulties connected with the acid affects either, and here let me say that that fact note is  the ' keynote. Test by singi ng this note neal' 
manipulation of h oney that are n ot encountered in might be urged as an objection parallel to th e  boring a piano wit h damper raised. If the piano an­
the manufacture of the various prod ucts from cane idea. swers back better to this note than any other note (for 
.J UI ce. If h eat up to the u egree of boiling water Secondly, the worldng parts must be protected from the chords and overtones will be heard), it is the key ­
i s applied to honey, i t s  flavor is destroyed , and the the insertion of a wire, etc. , to prevent possible tam· note. 
color of even the whItest honey is rendered dark pering with the same. Tune an instrument of the violin family so that one 
and unattracti ve ; therefore, a great degree of h eat is Thirdly, it m ust be commercially strong and d ura- of th e  open strings will be in the supposed keynote ; 
not to be entertain ed. ble. then sing it and the instrument will respond audibly. 

Nearl y al l  pure h oney granulates, or candies, af' bee Fourthly, it must be cheap. II. If an organ is present play the scale of C natural 
k eepers express it. T h i s  is a m olecular change, and a Now, as to its insertion into the bottle, cements are on the pedal diapason alone, giving each note an 
g(mtle h eat restores it to l iquid form. In its can died objectionable, on account of their solubi lity and i ncon- equal force. Ob�erve which note i s  most resonant 
state. it never gets beyond a plastic, salvy condition ; venience in h andling during bottling. It must be ar- and this note will be the " keynote, " to be tested as 
and when it can d i es in a glass jar, it. has tMe appear- ranged so that it is q uite as easy to insert the device above. 
ance of lard, w h ich is detrimental to its sale. as to cork it. III. Or play this C major scale on an open piano 

Honey candies in a low tem perature. Suppose the Let us see what tests it must successfully withstand : and note carefully the effect. When the keynote is 
temperature that surrounds the h oney were carried to First, the egress of the liquid Ill ust be free, and the struck, there will be a liquid reedy tone imitating an 
that degree kno w n only in experimen tal pu rposes, freer the better, but if not free enough, it is a decided organ tone. This is the keynote. 
would it have any further molecular effect ? Or again, objection . IV. Anoth er way, practiced by Senator W. M. 
m an y  liquid s are solidified unde r  enormous pressure. Second, shaking the liq uid into the bottle must be Stewart and (it is said) by Cicero, is to station a man 
What would be the  effect upon hon ey ? If it could be impossible. at the other end of the auditorium, who raises his  
EOlid ified by these or any other methods, aside from Third, refilling by submersion in free liquid impossi- h and and lowers his hand according as the voice rises 
heat, honey could come into com petition with the con · ble. and falls, b ut keeps it stationary when the voice is best 
fections made- of other su bstan ces. There is no record Fourth, refill ing with the bottle in any position by audib le, and the speaker then voices his utterances in 
that these experiments have ever been tried upon our severe pressure or exhaust or pressure and exhaust al- that keynote. The Senator said he did this not know­
prod uct. ternately i mpossible. ing the rationale, and Cicero was probably in the 

If honey cannot be solidified, still th ere is a chance Such are th e  cond itions which are to be sought and same condition. 
to give it to the public in a small, popular package attained by the in ventor as to its practicability. V. When on the platform, the way the writer tells if h e  
that partakes of t h e  nature of a confection. Our ideas In view of t h e  extent of the subject, it may b e  bet- has struck the keynote i s  to observe the effect o n  his 
for such a package naturall y  t urn toward glass or ter if I withhold other features of secondary import- audience and himself. The most common � 
ti n .  But glass is too fra�i1<l and too expensive; tin ance in the device affecting its value and adaptation keynote of auditor i ums is F. He usu ally be- . 

too expensive, and having the  additional feature of a by the trade for some other time. gins in that key . If it is the keynote, only 
baking powder can or pill box. If not too expensive, The point I wish to make, however, is that the q ues- three or four words suffice as to th e  aud i -
a gelatine capsule of  unique form, and larg-e enough to tion is of  vital imp ortance to many struggling invent- ence, which shows by attitude and attention that it 
hold a few ounces of honey. to be sol d for a nickel or ors, and that a pro per discussion of this subj ect will hears what is said. Three or four words su ffice to the 
a di m e, would cOlIJ e nearest to an ideal honey confec- tend to show from now on that it is  of the greatest i m- speaker, because he finds th at he speaks with ease and 
tion. portance to them and the accolllplishment of t h eir feels his voice to impinge on the farthest walls. If  he 

Inventors from the above can gather what is needed, task that certain conditions are to be recognized by does not find these results, his pitch is raised or lowered 

and llI ay be abl e  to aid a large and growing industry. them, and that these condi tions be universally ac- till he obtains them. 
T here is  another quality in h oney that also cal ls  for knowledged and accepted uuiformly by the trade. • I . '  • 
experiment, and t h at is, the e l i mination of the coloring In this way many an inventor will be spared the em- DeCects oC Battleship Texas. 

pigment in our d arker grad es of honey. Water- white barrassment of probable loss by knowing that his de� Secretary Herbert ga ve out on DeC<"mber 31 a formal 
honey, such as comes from our wild sages, is most at- vice is fatally deficient i ll some respect. statement concerning the result of the recent official 
tract i ve for table nse, w h ile the darker grades are rel- If the conclusion of your correspondent is correct, inspection of the second class battleship Texas, the ves­
egated to manu fact. uri ng p urpose... If by some pro- which we hope to show it is not, the sooner it is sel built _by the government at the Norfolk Navy Yard. 
cess of filtration , all d ark honey could be reduced to a k nown the better. The statement was submitted to the Presi dent at the 
ligh ter sh ade. the value wou ld be enhanced . I trust you will kind ly conclude to publish this, Cabinet meeting by Mr. Herbert before being made 

If inventors desire to experiment, h oney can be ob- and, if  desired later on, I shall have further to say. I public. The prepared .. tatement is as follows : 
tained in t h e  leading" grocery stores o f almost any would respectfully request my name should not be The inspection board has spent several days on the 
city . It is ad visable, h o wever, to avoid the l iquid publish ed, but, if desi red, you may use my initials. Texas, careful l y investigating the vessel herself, the 
that is put up in jars and tum hIers , and purchase only Brooklyn, November 29. 1895. .T. C. G. m ach inery, guns, etc. They recommend quite a num-
comb honey and d rain it ,  or procure the honey dir'!ct [Most of  the points of our correspondent are well ber of changes and im provements, among others that 
from som e  local prod ucer. taken, and we hope that his  let ter wi l l lead to a suc- docki c g keels be fitted one on each side, such as are now 

Wit h the above s uggestions, I trust our in ventors cessful solution of the problem. We do not regard the provid ed for in all new battleships ; that various 
can devise som ething that  will  aid an i m portant in- safpty bottle in  the light of a " chimera, "  but we think bracket plates be stiffened when a convenient oppor-
dustry. .T. H. MA RTIN. too many inventors have failed to act ually make a n tunity occurs ; t h at additional watertigh t doors be 

Sec . Cal. Bee Keepers' Ass'n, Bloomington, Cal. experiment with bottles made for nse. A working fitted to facilitate communication between fire room s 
• , • , • m od el in a case of this kind seems to be desirable for and in passing coal from one side of the ship to the 

Tbe N o n-R e fi l lable Bottle qnesti o n .  purposes of experimen tation. We believe our corre- _ other. The feed pum ps are not efficient. They also 
To the  Editor of the SCIENTIFIC AMERICAN : spondent is mistaken in regard to t he n umber of recom mend various changes in the piping, so that any 

In an edi torial of the SCIENTIFIC AMERICAN of No- patents issued, as we understand th at th ere are only pump can supply any boiler. 
vem bel' 30 , you refer to the d esirabi Iity of a non-re- about a hundred patents that belong to thi s  particu. The packing in the j oints of the hydraulic appli · 
fillable bottle aud q uote th e conclusion of a prominent Jar class. -ED. l; ances having deteriorated , leaked so that it was im-
firm to the effect that, granted such a bottle i s  in- poss i ble to maintain the necessary pressure to operate 
vented, it is still possible and probable its object would  quali ficati o n s  oC a N u rse. t he 12 inch gum� in the turrets. In the hydrauli c  pum p 
be d efeated by boring a h ole in the  bottle and th us  A ph ysician, in speaking of the qualific-ations of a room the le� kage of .. tpam from these joints created a 
refilling it and the  hole closed an d concealed. n l1 rsf'. to a Pittsburg Dispatch reporter. said,among oth · h eat that made it im possible for the men to remain . 

To m y  knowledge there are h nndreds of devices in- er th ing�, that she ough t to have her five senses, sight, Th e board sug-g'ests that the h ydraulic appliances as 

vented to accomplish this object, an d inven tive minds h eari n g, feel ing, smell, taste, i n  a h ealthy, active con- they are be put in proper condition, in order to fairly 
are at this hour still working on th i s problem. dition. Sight, that she may be able to read directions test their efficiency. Work is  also necessary on the tur-

It is but fair, since the original suggestion of the de- or read aloud to th e  patient. an d watch the change of rets, ammun ition hoists. electric firing a ppliances, etl'. 
sirabil i ty of such an invention emanated as a result of countenance. A q uick sighted nurse wil l  not need to The location of t h e  12 inch magazines between the fire 
the loss experienced by distillers and bottlers, and who wait u ntil th e sufferer has a�ked for anyt hing in rooms is bad for storing powder, being too hot. The 

may be said to have " fathered " the idea, that a dis- words. Sh e  will ,  from the motion of an eye, or the board states that th is defect can be readily rem edied . 

cussion of The requ irements  and objections pertainin g I l i ps. or- a finger. all in a moment know what is wanted . The Texas will be sent to a navy yard, and al l the 

to such an in ven tion be conducted through the Hearing, tha t she may catch the faintest whi�per, and I deficiencies pointed out will be remedied. and when 

columns of your admirable paper with a view that a not oblige the weak patient to exert the voice, and to this is done she will be a first class ship. 
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A TROPICAL GARDEN IN NEW JERSEY. 

One of the  most beautiful spots in this part of the 
conntry is at C l ifton, N. J. , where, through the in­
genuity of Mr. S. C. Nash,  a little corn 2f of the tropics 
h as been, as it were, mysteriously transported and 
dropped down in th is  occa­
sional ly frigid region. Mr. 
Nash has particularly devot­
ed his attentions to the Vic­
toria regia, which is some­
times seen in this country un­
der glass, but which he has 
boldly brought out into his 
garden pool, where it flourish­
es and blos8oms like an ordi­
nary garden plant. The do­
mestication of the Victoria is 
n ot, h o wever, so simple a mat­
ter as it seems : for, eVel, 
though the dOllied gl ass roof 
is d ibpensed with, one of the 
princi pal features of the 
greenhouse is surreptitiously 
introduced, although it is not 
visible to t h e  eyes of visi tors. 
The water of the pool in 
w hich the plants grow is too 
cool, even d uring our hot 
s u m mers, for the Victoria to 
flourish in, and Mr. Nash h as 
skillfully in troduced under 
the surface of the wat.er coils 
of pipes, by means of w hiab 
the water may be warmed to 
any desired temperature. 

� c itutific �mtricau. 
charming children are quietly and complacently seated. 
Mr. Nash's garden contai ns many other beautiful 
specimens of  other varieties of plants. 

We sh ow in another view some specimens of the 
Papyrus antiquoram or paper plant, which grows 

43 
soms above the quiet surface of the pool. As some 
evidence of the attention that h as been attracted to 
this garden, it may be meution ed that illustrated de­
scri ptions of  the garrlen have been pu blish ed in several 
of the leading horticultural papers, in English wh ere it 

has attracted great attention. 
• • •  

Test o f  a Battleship 

Turret Plate. 

'.rh e  pool in which the Vic­
torias grow is t wo feet deep 
and has sloping sides formed 
with a concrete bottom eight 

THE PAPER PLANT (PAPYRUS ANTIQUORAM). 

A plate representing 415 
tons of 8 inch turret and 
bar bette arm or of the battle­
ship Iowa and the armored 
cruiser Brooklyn was tested 
at t h e Inrlian Head Proving 
Gronnds January 8, with re­
sults unsatisfactory to the 
man ufacturers, the Carnegie 
Steel Company. T wo bi� 
ports were cut in the plate 
to make it represent as nearly 
as possible a port plate of 
the 8 inch turrets of these 
vessels. Only one shot was 
necessary to determ ine  that 
the plate was n ot up to the 
stan dard. A 6 inch arlllor 
piercing projectile of the 
Wheeler type, wei�hing 100 
pounds, was fired at the big 
steel target with a veloeity 
of 1, 700 feet a f'econd . TI; e  
contract for the group which 
this  plate represented re­
quired t h at the shel l should 
do no greater d am age than 
merely to crack it, but after 
the shot was fired an examin­
ation disc10serl that the target 

inches thick. There are four pits, each eight feet 
sq uare, filled with soil for th e plants, which grow with 
such luxuriance that the leaves cover the whole po )l, 
which is about 100 feet by 50 feet. A single plant will 
sometimes have twenty leaves and several blossoms at 
one time. The plants are raised from seeds which are 
started in the greenhouses during t he early part of 
March.  The plants are generally moved out into the 
pool about the middle of May, provided the weather 
has become sufficiently mild at that time. They 
are generally protected by a temporary sash until 

in all its beautiful luxuriance in a neigh boring pool. 
It grows wild on the marsh y banks of rivers in 
AbYSSinia, Syria, and Sicily, but is said to have dis­
appeared entirely from Egypt, where, in ancient times, 
it grew abundantly along the Nile and afforded a ma­
terial used to write upon, as we write upon paper. The 
plant has large and abundant root stocks, which spread 
in the mud and throw up numerous stems from five to 
ten feet high, the lower port ion being submerged. As 
cultivated, it has considerable merit as a dpcorative 
plant, its tall, naked stems bearing del icate green u m-

had been broken into three pieces. There was noth­
ing furt h er to be done, and Captain Sam pson,  Ch ief 
of the Naval Bureau of Ordnance, and the other 
officers who witnessed the test returned to Washing­
ton . 

The result of the test will cause the temporary rejec­
tion of this group of armor, but a second test wil l  be 
made, wh ich is likely to prove more successful for the 
Carnegie Com pany. The plate which fared so badly was 
of inferior quality and it  is said that. it did not fairly 
represent the other plat·es in the group. It was selected 

THE VICTORIA REGIA RAISED AT CLIFTON N. J. 

about the beginning of July, when the frame is re­

moved . 
The leaves of the Victoria are from five to seven feet 

in diameter, and the edge of the leaf turns up a dis­

tance of several inches, and they have such a spread of 

surface that they will sustain the we ight of the heav­

iest mM. In the photograph which we reprod uce two 

bels of slender branching peduncles. Thou gh aquatic, 

it may be cultivated in pots, if freel y watered. 

One of the most beautiful plants I/:rown by Mr. Nash 

is the Egyptian lot us, a ph otograph of which we ex· 

pect to publish in a forthcoming n umber of the SuP­

PLEMENT. It is a giant-leaved flowering plant, which 

grows out of the water and raises its leaves and blos-

for the test because of its inferiority, in accordance with 

the policy of the  Ord nanee Bureau to choose for this  

purpose the specimen which is  believed to be the 

weakest in a grou p, the idea being that, if the poorest 

plate can stand the severe test prescribed by the 

bureau, the others m ust n ecessarily be able to with­

stand a greater strikinll force.-N. Y. Tribune. 
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:RECENTLY PATENTED INVENTIONS. 

Engine�rin:z:. 
S:VIELTING FURNACE. -H ermann Hu· 

ber, Kansas City, Mo. This improvement provides a 
charging device comprising a hood with self·closing doors 
over the month of the stack, a track extending throngh 
the hood and over the "harging lIoor, the wheeled vehl· 
cles traveling on the traclt having �erl:lonai lloors and 
tl'unni.ns oeing carried by each section, whicn may bE' 
opened when desired to discharge the load into the stack. 
'rhe improvement enahleR the operator to properly pre­
pare the charge previous to its introduction into the 
stack, and make an even and nniform distribntion of 
the charge in the stack. 

Railway Appliances. 
CAR FEXDER. - H e J lry Kram er, Jr. , 

New York City. This dey icc comprises a body section 
for attachment to the car, with which is pivotally can· 
necti:'d a jointed receiving section, the jointed members 
�f whkh have an automatically operating lock latch, 
'l'be re(;dviug section ie riArrrHlll j' li�ld near the track, 
drid has at its front end a ed,HliOlled <'r()�" bar; Ihit whoil 
an object met by the moviIi" car falls on the bed 8r lie! 
of this section, the forward end of ttie fraliie Deco me. 
upwardly inclined, forming a pocket in which the object 
will be retained. 'rhe device is  simple and inexpensive, 
may be readily transferred from one end of the car to 
the other. ami when not in use may be folded np against 
Ihe da�h briard; 

C A R  C QUPLING. -Aionto Kelly; Har· 
risburg, Pa. This improvement relates to the .Janney 
type of car coupier, arranged to readily atid safely couple 
with the knuckles in either open or closed position, or 
one open and the other closed. 'rhe knuckle has an 
elongated pivot opening through which passes the pivot, 
the elongation of the opening being in line with the 
coupling atm df the Jmllckle, ami there is alba a bottom 
extension on tlie drawheild; witii il fohnlfd flange 
adapted to support the io,,"er eirds of the horns bi the 
opposite drawhead. 

DUMPING CAR. - Mexico Van Pelt, 
Monndsville, West Va. 'I'his is an improvement on a 
formerly patented invention of the same inventor, pro­
viding for a carriage or dumping platform on the fiat 
body of the car, and shiftable laterally for tilting to dis· 
charge its luad. The invention includes several nove] 
features, with improved means of securing and locking 
the carriage or movable dumping phtform on the body of 
the car while traveli1Jg, and for shifting the dumping 
platform laterally to discharge the load. 

All'ricultural. 
CANE PLANTER. - Antonio M. R. Y 

Aguiar, Havana, Cuba, This is a machine adapted to 
make a furrow of different depths, as reqnired, or to 
make hvtJ ftjrrhw� .. W" i:J;y .ide In the Ahape of a letter 
W. planting two piece� of emie siulllllaI1col1$ly thorein. 
withOl!t tdlichmg each other. The madhirle carrieg sum· 
ciel1t catle to plant a considerable area, and elit8 the cane 
in equal lengths for planting, the lengths being varied as 
desired wltllOlif dislllOlinting or changing the parts of 
the apparatus, atid tM pjece� of "Ane being dropped hor. 
izontally into, the furrows at reglilar djstunce�. A eov· 
erer closes the ftltrows, the plow arid coverer being 
raised independently or together, and tho machine has a 
marking device, 

POISON AND FER'l'ILIZER DtSTRIBU· 
'l'Ei!!.-John W. Ra ndall and Alonzo R. Ki bbe, New 
ltichll1d1id; Wis, Paris gteen or other poison, and 
plaster of Paris or other fertilizer, either singly or in 
combination, may be readily applied by this distributer 
to potatoes, cotton, or other growing vines, the machine 
being readily adjustable to regulate the quantity al1d di· 
tection of the discharge, and insuring a regular and con­
Btant feed of the material used" The powders in the 
hopper are fed by etirrers and a feed disk in regulated 
quantities to a fan, whence they are sent by the blast 
through hoac 8ectlons and spreaders to the rows of 
plants with a continuous, certain, and uniform distri· 
bution. 

I NSECT POWDER DISTRIBUTER. -Joh n 
H. Brown, Eau Claire, Wis. A bellows constitutes the 
base of this machine, and on the bellows is a poison reo 
ceptacle with valved delivery pipe, the operation of the 
bel lows revolving a wheel to break up any lumps in the 
powder, which is fed in finely pulverized condition to the 
delivery pipe. A slide valve, adjusted hy a set screw, 
regulates the quantity of poison delivered, the feed being 
proportioned to the spee(l with which the bellows is ope· 
rated, and the delivery of the poison being entirely under 
the control of the operator, so that none need be spilled 
between plants, the machine being operated as desired on 
each plant. 

B ERT H ARVESTER. -Albert Ph i li pp, 
Stanton, Neb. This is a machine designed to first cut off 
the tops of the beets and then remove their bodieo from 
the ground" The frame of the machine is of strong and 
simple constrnction, and supports at its front a cutter, in 
advance of broad tread wheels or rollers, a second cutter 
with upwardly curved apron following the rollers. while 
following the seeond knife and its apron are diggers to 
which are attached a sifter oj' riddle. The apron dis· 
charges the beet tops laterally, and the diggers and sifter 
pull out and screen the beets froll the earth, so that they 
lie exposed on its surface. 

Illi scel l a n e o u s. 

H EATER. - F ran k McCarty, Mart i n's 
Ferry, Ohio. This heater is designed to burn coal, gas, 
coke, or other fuel, without danger of accidental spill· 
ing or discharging the burning fuel. and is adapted for 
use in cars and buildings. The fire pot is contained in an 
inner caHing, which is surrounded by an outer hot air cas­
ing having inlets in one side wall and the rear wall, a 
damper being pivoted between the two inlets to close 
either one. In case of an accident to the fire pot the 
gases or burning fuel eannot pass ill to the air challlbers 
and dncts. 
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MERIDIAN DETERMINING DEVICE. - NEW iiOltK8 AND PUBLICATIONS. 1 and architects aIid constitute the deadwood of most of 

Martin C. Rice, Lawrence, Kansas. This is an attach. THE PROCEEDINGS OF 'i'lIE CALIFORNIA the previous books on the suhject. The examples of let· 
ment for iiii etlgltl�er'� transit, snrveyor's compass, plane ACADEMY OF SCIENCES. Se,�ond tering are choscn with rare j udg1l1cnt, and the work can-
table or level, consisting 6'f Ii lI'eetional tube with two series. Vol. V Part I. San Fran� not but provc of the ntmost valuc in lill drawing offices 
parts rotatable in relation to each other aborit It eBIllmon cisco . 1895. Pp. 784. 8vo. 74 plates o� auy size. , Not only are �he fo:ms of indlvid:,al lctter� 
longitudinal axis, one of the parts being mounted on an and maps. No i n d ex no title page. gIven, bllt great attentIOn IS p31d to the relatIOf. of the 
axis at right angles to the longitudinal axis and having . . . " . ' . various letters to eHch other, their spacing, etc. 'l'he 
twelve hour subdivisions, and the other part having dia. ThIs portly voldme .oonta�n. a number of �apers " hl �h anthor is associate professor of civil engineering in Cot· 
metrically opposite pin holes and a vernier scale. The would pr?ve of great mterest !d all who arc m ter:sted m nell University, 
aitlifhrJj�!1t fapiJitates determining the variations of the I' Inat

t
u
l
ral �Is

te
to

d
ry, b

j
O

t
t
t
any 

l
or

t 
geology. II 

The "'
t

"
dt

k 'o·, cj'XCthe!· A LIBRARY ON STEAM ENGINEERIN G " needle and fiitlng tlie ttue lI1eridian, ani! by special appli. en y p.rr� an< Ie p a es are we execu e .  I � . 
cation of a sun dial may be used to dett,rmine the �orrect whole: It 18 a remar�able exa�ple of wha� can be done J3y .John Fehren batch, 1\1. E. Gi n -

time o f  day. For the latter service the device wlii IJ� for BClence by the ar� of private enterprIse. The work c1 n nat i 1895 : T h e  Ohio Valley COIn-
made in attractive form and also in shape for a pocket jaeks atllOOe" and a title page. pan y. Pp, 803, 8vo. 525 illustrations. 

Price $5. piece. In its use on a transit, as a latitude and longitude TWELFTH ANNUAL REPORT OF THE instrument, the declination and refraction are computed BUREAU OF STATIRTICrI 0.F LABOR 
'I'his is a handsome piece of book makmg and is filled 

In c"nneetion with the Nautical Almanac. QF THE STATE QF NEW YORK FOR \�'ith illustrations, formulffi and table�. In the produc· 

A' 
, 

Y "A 1894 Alb
' , 

1895 8 . tlon of tillS work the aIm of the anthor has hcen to pro· ufoMAtte ()tS'rERN FU"TER. - Wi!·  pHE 
6"'

� R . an ) . . • va. due" a hook which woulrl embrace the ell tire fiehl of the 
liam H. Cox, CYnthiana, Ky; iir thi� filter the water i. p. I .  I science !Jf "team engineering ami to present the su bjec(. 
first strained, then aerated and afterwatd !iitefed thr�e ANNUAL REPQRT QF THE CHIEF OF in all its \'arious liranehes in the snnplest possible form, 80 
different times before entering the cistern, the filter bcing E�fHNFlER8 U NI'I'RD STATES ARMY. as to brmg it within the un derstanding of engineers of 
thoroughly drained immediately after each rain, so that 18115. Wal'lblngton. 1895. 8vo. Pp. ordinary education. It has allio lJeen the aim of the 
it cannot freeze in winter, and the sediment being 536. author to include all the information necessary to ena-
washed out through the back of the casing, 'I'he filtering A NNUAL REPORT QF THE STA'l'E GEOlr ble engineers to pass a most successful and l igid exami· miiterial is held In (,he lower end of a casing in which is OG 1ST FOR THE YEAR 1894. Trot! .  nation by inspection oflicers. 'I'he,"e have been many 
flit inlet tll,be; iin outIet hibe, an intermediate conductor N J 189" .,i I " 1Jook� puhlished which were devoted to conv8"ing tim , , ton, . •  o. ", eo oglCal rl urvey J 
and lateral tubtilar conneCfions between them, there helng of New Jersey. 8vo. Pp. ilOilo 11 same iilfonnation, but it is doubtful if any have the 
a float and vaive attachment for regtilating the CblIr�� plates. rules and example. 80 fully worked out as the presellt 
and discharge of water throngh and fram We filter'. work, which include� "ven the details of constructioTi 

FOLDING U M B R E L L A. - Frank G. 
Grove, Luray, Va, The ribs of this nmbrella are made 
lrl "petion. adapted to slide on each other, the lower slid· 
lilJie �ectiblIli huvirlg lng@ on their inner ends whicn, 
wh�n tlie iimbfelia is coilapsed, i1t� accommodated in a 
$pac� between ihe stall' arid ii coilar fixed in the tubular 
shank. 'l;he rimiJrelia; when eoilajJgM; may be tied to. 
gether in a small package or placed in a Buitabie bag. 

AUTQMATIC FIRE EX'l'INGUISHING ME· 
CHANlsM . -George W. Cofran and William J. Mnrray, 
Baltimore, Md. This invention provides a chemical me· 
ctlanism in c(JrrJbinatlon with fusible holding wires and 
gas �eIieratin� and distributing devices, a hand·operated 
val\"e coiinedin/t a water supply arid severinI:( the fn�ihlc 
connections, whcreby ih� gail is generated and flow� into 
the sprinkling nozzles. 'I'he nozzles have fUSible cover· 
ings, and alarm devices are connected with the fusibie 
devices by trip mecbanism, the severing of the fusible 
connections setting in operation the alarm devices. 

TRUNK.-Florence 1. Leonard, Arling· 
tonl Ga rrhis is  a trunk adapted for summer or outing 
trips or for ordinary travel, and has a lower series of 
drawers extending from end to end, with shorter upper 
drawers and a commodi(.ns hat box, with trays which 
are 80 arranged that access may be obtained to any one 
of them without disturbing the others. 

C O.  N V E Y E  H. -Seott Webber, Pigeon 
Cove, Mass. An endless traveling slotted platform, ac· 
cordmg to this invention, is mounted on two sets of rolls, 
R stationary frarr e carrying One set and a swinging frame 
the other set, there being means for rotating some of the 
roll" in the stationary frame, and projections on the rolls 
engaging reces.es in the slots of the platform, while the 
swinging frame may be raised and lowered, Thc can· 
struction i. very simple and may be readily manipulated 
and arranged to load into vessels irrespective of the rise 
and faU of the tide. 

SECURING WHEELS TO. A XLES. -Wil· 
liam 1<\ McQuivey, Seattle, Washington. According to 
this Improvement, locking plates pivoted on the wheel 
htih are adapted to close Over a screw in the axle end, 
while a fastening cap secnred to the hnb engages the 
outer face� of the locking plates to hold them closed. It 
is a simple device for attaching or removing the wheel, 
and can be operated withont the use of tools and with· 
ont soiling the hands, adding neatness to the appearance 
and finish of the wheel, and locking the wheel so secnre· 
Iy to Its axle that it cannot be remoyed. 

VEHICLE DASHBQARD. - Charles R. 
Steele, Opelonsas, La. This dashboard has double 
\"alls� forming a chamber to receive two rollers, one 
above the other, a lap robe on the lower roller extending 
throngh an opening to be conveniently nnwound as reo 
quired, while an apron or boot is secured to the npper 
roller and also extends through an opening in the dash· 
board to cover and protect the lap robe from rain, etc. 
The construction is simple and inexpensive, and the lap 
robe and boot may thus be conveniently stored when not 
in use. 

SAW SUPPORT. -Alva J. Deetz, Sisson , 
Cal. This invention provides a device for conveniently 
holding a saw in proper position to permit a single oper. 
ator to saw down a tree, the invention consisting of a 
saw table held on a bracket mounted to turn on a shaft 
journaled on spikes driven in the tree. On the top of the 
table arc recesses in which fit gnide wheels engaged by 

F1RST STAGE MECHANICS. By F. of the engines of the l:nited Rtates battleships. The 
Rosen berg, M. A. London : Th e  U n i· work is profusely illustrated with excellent dial',>Tams and 
versity Correspondence College Press. engravings. Qn the whole, the work ie one of the best 
1895. Pp. 296. 16mo. 181) i I l u stra· non·mathematical treatises on the subject which has 
tions. Price 80 cents. come to our notice, 

This work is designed to cover the requirements of the 
elmncntary stage of the Science and Art Department In 
tM theoretical mechanics of solids. We have expressed 
befote our (jpinlon of this system of education ; so it is not 
necessary to do so again . In tbis book a step has been 
made in the right dlredion in presenting the subject in 
such a way that its value as a scientifiC: training of the 
mind is unimpaired. This book is, therefore, a. mean be­
tween those text books which attract the interest of their 
readers bnt are too superficial and thoRe which, through 
the desire to be accurate in every detail, arc lacking in 
�implwity • 

'rHE H1LL CAVES QJ!' YUCATAN. A 
search for evidence of man'� an tiq uity 
i ll t h e  caverns of Central Am el'i ea,  
By Henry C. Mercer. Philadel p b i a : 
J. B. Li ppincot t Compan y. 1896. 
P p. 183. Price $2. 

This work is an account of the Corinth Expedition of 

the Department of Archffiology and Palffiontology of the 
University of Pennsylvania, and deals with the interest· 
ing subject of Prehistoric Archroology in Yucatan. While 
the expedition failed to resnlt in the discovery of hnman 
relics dating beyond the culture layer, the book is yet an 
interesting account of many important discoveries and 
relics of past hnmanity. 

BUR'I'ON'S MANUAL OF PHQTQGRAPHY. 
By W. K. B urto n ,  C. K Brad ford , 
England : Pertly Lund & COIll pa n y ,  
Ltd . 1895. P p .  184, n ar. 16mo. 14 
illustratiom. Price 40 cents. 

THE CAMERA AND I'I'S ApPURTENANCES. 
By H .  J. L. J. Ma�se. Brad ford : 
Percy L u n d  & Company, Ltd. 1895. 
Pp. 64, nar. 1 6mo. Price 20 cents. 

SNAP SHOT PHOTOGRAPHY: OR, THE 
PLEAS �' RES AND ADVANTAGES QF 
H AND C AMERA WORK. By Martin 
J. Harding. B radford, England : 
Percy Lund & Company, Ltd. 1895. 
Pp. 56, nar. 16mo. Illustrated . Price 
10 cents. 

THE DARK RQQM AND ITS EQUIPMENT. 
B y  H. J. L. J. Masse. B radford , E n g· 
land : Percy Lund & Company, Ltd. 
1895. Pp. 64, nar. 16mo.  Ill ustrated. 
Price 10 cents. 

DEVRLOPERS: THEIR U SE AND A Bt:SE. 
By Rich ard Penlake. Bradford, Eng· 
land : Percy Lund & Company, Ltd. 
1895. Pp. 68, nar. 16ll1 o. I l lustrated . 
Pr ice 20 cents. 

LANTERN SLIDES : THEIR PRODUCTION 
AND USE. By J. Pike. Brad ford, 
E n glan d : Percy Lund & Company, 
Ltd. " 1895. Pp. 68, nar. 16111O. Illus· 
trated. Price 20 cent� .  

THE A B C  QF RETOUCHING. B y  A n dre w 
You n g. Bradf::>rd, Englan d : Percy 
L u n d  & Com pany, Ltd . 1895. Pp. 56, 
nar. 16mo. III u�trated. Price 20 cents. 

L'OR-Grl'ES A URIFERES-EXTRAGTIO N  
DE L'On. Traitemept d u  IlI i n eral , e l l l "  
plois e t  analyse d e  1'01'. vocabula ire 
des term es anriferes. B y  H. d e  In 
Coux. Paris : Bernard 'l'iguol.  189;\ 
Pp. 328, 12mo. 29 illustrations .  Price 
$1. 

Architects" Engineers" and Drau ghts­
mml1s Supp lies form thc subject of a most interesting 
illustrated price list and catalogue of 250 pages, i •• ued by 
F. Weber & Company, mannfacturers and importers, of' 
No. 1 125 Chestnut Street, Philadelphia, It contains a; 
most exccl1ent description of a large variety of articles. 
tl�ed in these branchc8 of bnsiness, including lllany new 
specialties, and particular attention is invited to the 
special lines of instruments for school,. lUallual training 
and college nse. 

SC IENTI F I C  AMERICAN 
B U I L D I N G E D I T I O N . 

.J A N UARY, 1 8 9 6 . - ( N  . . .  1 2 3 . )  

TABLE O F  CONTENTS. 
1. A residence at Orange, N"  J. Two perspective cleya· 

tions and floor plan�, also an jntmior vicw. Ap· 
proximate cost $12,000. Mr. Frank W. Beali, 
Chicago, Ill., architect. An imposing design, and 
one appropriate to thc location. 

2. A Colonial residence. at Springfield, Mass. ,  recently 
erected for Mr. W. S.  Scott. '1'\\'0 perspective 
elevations and floor plans,  Cost $6,000 complete. 
Architect, l\fr. G. W. 1�aylor, Boston, l\ia!5s. An 
artistic design. 

3, A residence recently erected for Rev. S.  E. Smith, at 
Corcoran Manor, :Mount Vernon. N. Y. Perspcc­
tive elevation and floor plans. Cost $7,500 com· 
plete. Mr. A. 111. Jenks, Mount Vernon, N. y" 
architect. An attractive design. 

4. A dwelling at Hasbrouck lIeights, N. J. Pcrspec· 
tive elevation and floor plans. Cost complete 
$3,500. S.  A. Dennis, Arlington, N. J.,  architect. 
A modern and attractive design. 

5. Two perspective elevations and floor plans of a 
country honse, at Lawrence Park, Bronxville, 
N. Y.,  recently erected at a cost of $10,000 com· 
plete. 1\fr. 'Vm. A. Bates, Ne\" York City. archi· 
tecto One of the most artistIC and picturesque 
country h0l18(,s in Westchester County. 

6. Public school No. 9, of Erie, Pa., recently erected at 
a cost of $38,000 complete. lIk Joseph Frank, 
Erie, Pa. , architect. rrhe design combinf's a strik­
ing exterior appearance and a convenient interior 
arrangelnent. 

7. A half·timbered cottage of moderate cost recently 
erected at Glen Ridge, N. J.  Architect, Mr. E. R. 
1'ilton, New York City. A pleasing design . 

S. A view of the Washington Arch, New York City. 
Designed by 11k Stanford White, of the archi· 
tectural firm of Messrs. McKim, Mead & White, 
New York City. 

9. View of the new Surety Building, X ew York City. the back of the saw blade. 
PAD QR TABLET FQR HOLDING METAL 

With the exception of the first work, these little hand· 'I'otal height from curbstone to coping, 314 feet, 
books all belong to H rrhe Junior Photol,'Tapher Series," being the loftiest inhabited building in thc \\TorId.  

LEAF,-Alexander M. Fraser, Red Bank, N. J, This and furnish an admirable collection of low.priced hand· 10. Miscellaneous Contents : A great beiL -CalvertVaux. 
pad has detachable tissue fly leaves held between its books, hy well known photographers. 'I'hey are freely -The " arid's talkst structures.-Powerful dredge 
sheets and readily removable, the fly leaves carrying the illustrated and contain many valuable formulas. for the Mississippi River.-The centenary of the 
gold or metal leaf and having at opposite sides plain par· Institute of France.-A new corner grate, illus· 
tions forming stubs, and uncovered by the metal leaf to A :-;; XUAL REPORT OF THE CHIEF OF THE trated.-The "American 'l'rackless "  sliding door 
permit them to be conveniently handled while being reo BUREAU OF C ONSTRUCTION AXD RE· hanger"-'l'he Han(lco " straight flush " closet, iI· 
moved from the pad or tablet and while the gold or other PAIR TO. THE SECRETARY QF THE lustratecl.-A simple and efficient pump, illustrated. 
metal leaf is being applied in use. The device is de· NAVY FOR THE FISCAL YEAR ENDED Staining wood.-Artifidal fueL-Ancient glass 
signed to greatly facilitate the handling of the leaf and .JUNE 30, 1895. WaS h i n g-ton. 1895. makers - House nnmoeJing,-Fires in " sky 
prevent waste. Pp. 94, 8vo. Fol ding plate� . scrapers."-Non.heat conducting coverings, illus· 

SLATE CUTTER. - SaIll Uel P. Glunt, A TEXT BOQK ON PLAIN LE'I''I'ERING. trated. -Improved wood.working machinery, illus. 
Union City, Ind. This is a tool for the nse of slaters, en· By Henry S. Jacoby. New York : trated, 
abling them to readily and quickly trim the slate as reo E n g i n eering News Publish i n g  COlll The Scientific American Building Edition is issued 
quired, and make nail holes previolls to placing the slate pany. 1895. Pp. 82. oblon g  161I1() , monthly. $2,5(1 a year. Single copies. 25 cents. Thirty· 
on the roof. The invention provides a knife mounted in 32 i l l ustration s  and 48 plates. Pri ce two large quarto pages, forming a large and splendid 
a suitable frame to be readily operated by a lever, the $3. MAGAZINE OF AncHITEcTT'UE, richly adorned with 
knife having two separated parallel cutting edges, caus· Books Oll"aJphabets and lettering number scores. but the elegant piates and fine engravings. illustrating the most 
ing the cut particles of slate to give way readily in cut· majority of them are almost worthless for the use of the interesting examples of Modern Architectural Construc· 
ting a straight edge, there being also a punch on the practical engineer and draughtsman. The present work ' tion and allied sub,;cets. 
handled end of the lever. is a radical departure from these books, and attempts to The �'ullIless. H.ichne88� CheapncBR. and ConvenIence 

NOTE. -�CopieB of any of the above patcnts will be give a dctailc(l treatment of the Homan, Gothic and some of this work have won for it the LARGE�T CntCULATION 
furni�hed by Mnnn & Co.,  for 25 cents earh. Please j other !:.'ty If'S of plain kttl'I'S which are suitable for engl- of any Architectural Publication iu the world. Sold hy 
�end name of the patcntee, title of invention, and date necring and architeetm·al_drawing. All ornamental lettl'l's »ll newsdealer!:;, �iUN N  & C().� P(�BLBHERF, 
of this paper. are excluded, us they arc seldom required by engineers 361 Broadway, New York, 
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b
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Marine Iron Works. Cbicago . Catalojlue free. 

For mining engines. J. S. Mundy. Newark, N. J. 

., C. S." metal polisb. Indlanapohs. Samples free. 

Presses & Dies. Ferracut.e Mach. Co .• Bridgeton. N. J_ 
Handle & Spoke Mcbr. Ober Lathe Co • •  Chagrin Falls.O. 

which are low. in accordance with the Umes and our ex- Gas beater or furnace. J. W. Baker . . . . . . . . . . . . . . . . 552.504 Slate, seDool, F. A. Ouvrard . . . . . . . . . . . .... ..... . . . . . 552.584 
tensive facihues for conductmg the bUSIness. Address Gas Jightinll burner. electric • •  r. E. Swendeman . . . . 552,594: Smoke consuminJ( device, G. W. Lord .-: . . . . . . . . . . . . 552,847 
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Gate. O. Larson . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. 552.600 Stamp or dIe. marking. W. Wells . . . . . . . . . . . . . . . . . .  552.800 
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United St.te. were Granted Glue. testing tenacity of. G. Seelil{mann . . . . . . . .... 552.731 Steam pnlifler and separator
s 

J. S. Stepbens . . . . . .  552.593 8�:1� �l��:�inCg �a��I��·i:.'W: Stevens: :: '. : :  '::.: gg�:l� I ���:r�:��
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January 7. 1896, Guard. G. F. Flsber . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 552.610 Stone clamp. M. J . Hawley . . . . . . . . . . . . . . . . . . . . . . . . . .  552.709 
Screw machines. millinl{ machine •• and drill presses. Gun breecb mecbanlsm. A. Wehn . . . . . . . . . . . . . . . . .  552.560 Strictures by electrolysis. Instrument for treat-

The Garvin llach. Co .. I .au,ht atld C .. n .. 1 Sts .. New York. "NO EA CH BEARING 'I'HA 'I' DATE. 1::J\'e�
r· ��:�a?lb��'.l\e: ·  . . · · · · · · · · · · · · · ·552.848 to 552.

850 sur�e;���finJ .. t�.:�n'i; L . . 
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Emerson. Smitb & Co .. Ltd . •  Beaver Falls. Pa .. will 
send S .. wyer·s Hand Book on Circulars and Band Saws 
free to any address. 

'['he best book for eJectf1C1am� and beginners in elec­
tricity is " F.xperimenta] SCience;' by Geo. lI. Hopkins. 
By mail. '4 ; �Jnnn & Co .. puhl ishers. S61 Broadway, N. Y. 

For tbe oril'in .. 1 Bogardus Um vers .. 1 Eccentric Mill, 
Foot and Power Presses, Drills. Shears, etc . •  address 
J . S. & G. F. Simpson. 26 to 00 Rodney St .• Brooklyn. N. Y. 

Wbereas. tbe copartnershIp heretofore exl.ting in the 
CIty and State of New York between Or.on D. Munn 
and Alfred E Beach. under the copartnershl p name of 
Munn & Co .• aDd bavin2 its principal place of bUSiness 
at No. 361 Broadway. III tbe City .. nd State of New York. 
has been dis.olved by tbe de .. th oi A lfred E. Beacb on 
January I, 1896 j and 

Wbereas. tbe said copartnership bad business reJaw 
tions with foreign countries and transacted business in 
tbe State of New York for a period of five years and up-
ward j and 

Whereas, 1, Orson D. Munn. the surviving copl1rtner. 
am deSirous to continue the business conducted by the 
said copartnership and to continue tbe use of the name 
of Munn & Co. 

Now. I. Orson D. Munn. do hereby certify and declare 
that I am tbe person deaJing under such name of Munn 
& Co . •  and tbat my place of abode is 14 East Twenty­
second Street. City of New York. and tbat my principal 
place of business is at No. 361 Broadway, in the City and 
State of New York. 

(Slimed) ORSON D. MUNN. [L.s. J 
In presence of 

A.  A. HOPKINS. 
City and County of New York. ss ; 

On tbls 6tb day of Jannary. in tbe year 1896. before me 
personal ly came Orson D. Munn. to me known to be the 
individual described tn and who executed the foreJ;rotng 
Instrument and acknowledjled to me tbat he executed 
the s .. me for tbe pnrposes tbereln mentioned. 

(Signed) A. A. HOPKINS. 
LL.S.) Notary PubliC. 

Kings County. New York. 
Certificate filed in New York County. 
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H .. rrow and seeder. E J. Co lby .... . . . . ........ . .... 552.822 Table. See ExtenSIOn t .. ble. 
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Air compressor. L. M. Shaw . . . . . . . . . . . . . . . .  , . . . . . . . .  552,590 Hide unhairing and workin2 machIne, A. E. Telepbone' exchange switcbboard, system, C. E. 
Alarm. See �Iectrlc alarm. Whitney . .. . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . .  , . . .  552,628 Scribner . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . ... .  552,726 
Aut�matlc ".wltcb. G. A. Schmittuz . . . . . ...... . . . . 552.622 Hmge. spring. F. Brucker . . . . . . . . . . . . . . . . . .  . . .. 552.815 Telepbone exchange trunk line. '1'. C. Wales. Jr . .  552.73.'\ AwnIO�, J. �. Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.781 1 HOistiol!' and dumpinll apparatus. C. L. Carman . .  552,513 Telephone excbanges. multIple SWItchboard SVS-
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Bale ties. machine for manufacturing, A. Henley Hook aDd eye, M. Sbearer . . . . . . . . . . . . . . .. . ... . . . . . . 552.783 'relephone switcbboaad and circuit, Wales, Jr., & 
Band cutter and feeder. A. E. Price. . . . . . . . . . . . . . . .  Horse'detacber. L. R. Hertert . . . . . . . . . . . . . . . . . . . . . .  552.706 Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  552.73' Band cutter and feeder. J .  E. Spt)nseller. . . . . . . . . .  bOO I Horses. device for stopping runaway, W. Craw- Telepbone switcbboard annunciatflr, C. E. Scritr 
Bath .  �ee Sbower or needle batb. ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.14,7 ner. . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . • 552.727 g:=��i�����J' �1�����i8�.?tf J;i�e�:. ����?��: �g� H°'ii'll�

h
.��.����. �������. �.�C�I��: .���.

I�:�.� . .  ���: 552.592 'l'
el���

o
.�

e
. �������?���. ��.���. ����' . .  �: . .  �:. �����.� 552.725 

Bearing. r,?lIei! I. Ellison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.752 Hot water Ilenerator. A. J. Pnlver . . . . . . . . . . . . . . . . . . 552.698 Telepbone system. F. R. Colvin . . . . . . . . . . . . . . . . . . . . .  552.823 
Bed. lnvllild. . C. & T. D. Souney . .. . . . . . . . ...... 552.672 House. portable. C. H. Leonard . . . . . . . . . . . . . . . . . . . . .  552.533 Telephone transm.tter. 1. J .  Kusel. . . . . . . . . . . . . . . . .. 552:68� 
����es��p:"l�a�: �i-;,rw �.�����: :::: : : . :::::::::::::: ggU� , HU�Ch::�i���IC8.

tl� . . ;.������: . .  �: . .  � . �: . ����.�: 552.702 �:�if:;�ac�i�. �?�V��ife,:s ·.it· .. i : : : : : : : .' : : : : : :  : :::: gg�:� 
ReveraJ;re, peptonized milk, A. Bernstein . . .. . ..... 552.681 Hub, wbeel, M. Wysong . . . . . . . . . . . . . ..... . .... . . . ... 552,569 Testm� macb ine, M. H. Tomkins . . . . . . . . . . . . . . . . . . .  552,697 
Blcvcle mu<! guard. Wllhams & Caywood . . . . . . . . .  552.567 Hydraulic shears. E. A. W. Jetferles . . . . . . . . . . . . .  , .. 552.710 Textile fabrics. app .. ratus for estimating. M. H. 
Bmder self. J. F. APl.lebY . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552 • .'iOO I' Hydro extractor. O. W. Scbaum . . . . . . . .......... . . .  552.550 Tomkins . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.596 
Blind fixer. roll inl{. . Zabn . . . . . . . . . . . . . . .. . . . . . . .. 552.603 Hvdrocarbon burner. A. J. Huber . . . . . . . . . . .. . . . . . .  552.709 Tire volve fasteninl'. Scbrader & Kraft . . . . . . . . . . . .  522.722 
Blind hanl{er. Venet!an. G. K. Monroe . . . . . . . . . . . . .  552.871 Hydrocarbon engine. W. D. & S. Prlestman . . . . ... 552.718 Tob .. cco pIpe. F. J. Kaldenberg . . . . . . .  ., . . . . .. . . . . ... 552.711 
Bhnd slat journalh 

E. F. Newell . . . .. . . . . . . . . . . . . . .  552.541 I Indicator. See Station indicator. Tool. combmation. Morse & Brund8.l{e .... ....... . 552.853 
Block. See Breec block. Inhaler. Anderson & Wagenba ls . ................ . . .  552.656 Toy, M. T. Gedney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.881 Boat. R. S. Peab'!dy . . .  . . . . . . . . . . . . . . . . .. . . . . . . .  552.618 1 Inba,er. T. B. & H. WIlcox . . . . . . . . . . . . . . . . . . . . . . . . . .  552,!100 Toy marble shooter. W. E: Everitt . . . . . . . . . . . . . . . . .. 552.634 BOi ler. See SectIOnal bOIler. See Steam boner. Insect destroyer. E. T. Burrowes . . . . . . . . . . . . . . . .... .  552, , 03 Toy, mechanical. W. J W I l cox . . . . ... . .............. 552,802 
Boiler ,compound or solvent distributer, H. M. . Insect trap. H .  W. Mattbews . . . . . . . . . . . . . . . . . . . . . . .  552,6« Track cleaner. J .  H. (i'rank .. . . . . . . . . . . . . . . . ......... 552.661 Bolm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  552.663 Journal bearmg or brass W. B. Lewis . . . . . . . . . ..... 552.767 Trap. See Insect trap. Sediment or sand trap. 
Bookbinding ma.chme table. T. A. Brll'gs . . . . . . . . .  552.630 Journ .. 1 box guard. F. J:Roberts . . . . . . . . . . . . .. . . 552.549 Trolley. B. Dale . . . . . . . . . . . . . . . . . ........ . . . .. . .... . . . .  552.631 
�g��"t:�h::.pti.:::,���t iinpiicaiii.ji ·saies: ·i:: S.' 552.579 
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e
�: : :.'::::::::.'::::::.' ::: �:� Lang . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . �2.765 Knittinjl macblne. automati c. L. k D. WI lliams . .  552.8()I Truck pede.tal. car. J. A/Markley . . . . . . . . . . . . . . . . . .  552.763 Bottle stopper attachment. mk. G. R. Weed . . . . . .  5,2.1<59 Knittlnjl machine. automatic. Williams & Swin- Turnin" machine. form. E. J. McClell .. n . . . . . . . . . . . . 552.717 
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n
:c�:::'l.·O': A'�Isa'!;�����. : : : : : : : : : : : : : : : : :: : : : :  ��:r� , KnFt�T�:r��ci;iiie·needie· 'cyiiildei-: "i: 'N': il: wii� 
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Brace. See Sweep brace. . I I iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.805 'J'ypesettinjl machine. simultaneous. V. Calendoli 552.745 
��:���t. ��J���'l.�.

e "&'t.:g::�����
jl. H. D. Jones .. 552.530 , KniN��ga�:gb��e .��an.�ferrln� .��ta�.b��.��:�: .�:. 552.528 H��:mr�: ri'.���in�; Ii'. �����;.v;::::.':::::::::: ::: �:� Brake rod. Cook & Scott . . . .. . . . . . . . . . . . . . . . . . . . . . . ... 552.824 Lacing book or stud. E. KempsbaU . . . . . . . . . . . . . . . .  552.841 Umbrellas. etc . •  rib holder for. A. W. Lelgb . . . .... 552.581 Breecb block, screw tbreaded. A. Wel in . . . . . . . .  , . •• 552.561 Ladder hook. extension. L. Ferl'u.on . . . . . . . . . . . . .  552.636 Valve control ling device. J. F. Batchelor . . . . ...... 552.811 
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Burner. 8ee Gas HJ;lbtlDll burner. Hydrocarbon Lasti� machine. E. F. Grandy . . . . . . . . . . . . . . . . . . . . .  552,834. Valves of batbs. basins, etc., apparatus for con-
But���

n
:{tac�:��

u.:;:.��ine W. E. Elliott . . . . . . . . . .  552.869 Lea��g[tjlr�'.���� .��� . . �����.�I�� . ��.����� • .  �:. �:. 552.857 ve:����::;';'�ii� :::�����: W. 'H: Burgin: '. '::. '. ':.: gg�:�J 
BuUon. col!ar. J. A. Trendel. . . . . . . . . . . . . . . . . . . . . . . .  552.626 Leather working machln� R. Steyer . . . . . . . . . . . . . . .  552.71)1 Veblcle for single rail elevated railways. motor. Calipers. mICrometer. A. B. Brown . . . . . . . . . . . . . . . . .  552.659 Line C8Sttng m .. cb ine. J . lJ. Fowler . . . . . . . . . . . . . . . . . .  552.830 F. B. Behr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . ... 552.812 Camera., magazine, F. Wbitney . . . . . . . . . . . . . . . . . . . . • 552.65.t LoadInll and weiJ;rbing device, cotton, 11 .  E. Vehicle. road , W. W. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . 552,757 
g:;::��:

. 
��F��II'arn::'�: f ����"o"nd::::::::::::::.: �:� Loct��ue

ce"�aBb 'jock: ' 
. . . .  . . . . . . . .  . . .. . . . .  . . . .  . .. . .  552.617 

�����I:g·��;.ri�e� W�s�'i���nf,;n�:. ������:::::::::: gg�� 
Car. J. F. Stevenson . . . .... . . . . . . . . . . . . . . .. . . . . . ..... 552.701 Lock case. T. Donahue . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . 552.663 Vendlnjl machine. coin-controlled. A. Wilson . . . . . 552.602 
Car and vestIbule: sleeping, J. L. Bixby, Jr, . . . . . . .  552.682 Locomotive bell ringer, T. W. Heintzelman . . . . . . . 552,700 Vessels, air and Jj�ht port for manne. MacKenzie 
Car bra�e. L . . S. Fls� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . gg�

.� Lomotlve fire box. F. D. Sb�berd . . . . . . . . . . . . . . . . . . 552.671 & l'bambe.lain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.536 6�. �m�i�:�'d:�' and�ie!�:�"g�t
j: 'L: ·SixbY:ji-·:.: . t��:!: ��f�'f ��}���'I�'C�' we��ne'i-r

: : : : '. : : " .  '. : " .  : .  :.: �:� ���\�g �·a�ti l���g'.
p
l�swee·,jey:::: 

. . ::::::: :::::::: �:;m 
Car coupling, W. R. FIne. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Loom shuttle box operating mechanism, A. Voucber Instrument for use between principal 
g:� ����n��: :: :: ���'li':I':ni"n: : : : :  : : : : : : : : : : : : : : : 552. LUb�y��gr: '  'S'ee Aii,,' iubi-icatoi-: · · · · · · · 

. . . . . . . . . . .  552.720 w":�� �:�!: �a:.-J'W�ie,;;anii:jr·::::::::::::::::: �:�� 
;Rr>lend for new and complete catalol?ue of Scientific Sar �oor. 9ode1j.� Rulf��. iIi"d" . . . . . . . . . . . . . . . . 

gg�
.� Lubricator. F. A. Mltcbell . . . . . . . .  B 'S" s "  

T · . . . .  gg�
.� Washinl' .. nd wrlnginjl macblne. combined. M. 552 

842 
and other Books for sale by Munn & Co .. 361 Broadw .. y. C:�·fe�'J'.ri.

n
A·orro�

m
:. RObe"rts�n

o : : : : : : : : :  : : : : : : : : : 552:852 �'!W������Ii\� t�'l.�::'�:'.:�
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����: . .  : . .  : . . .  ��.I . : : : : : :  552:773 wa��n'::e�acbine: ·H : w: \VicbiDari : : : : : : : : : : : : : : : :  '736 

:"lew York. Free on a.J)pli�ation. g� ���a��: �. �a
-f�gnji;::::::::::::::::::::::::::.: gg�:7
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a
UJi�8: prepa;: 552,527 �::�re�,l ��r:,ofi. �� B��8��r ..... . :: .. : .. : : ., .. .. .. . , .. .. .. : .. .. '. :: Car. ore. W. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552. ing. H. K. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . 552.763 Wblst . ..  pparatus for playing duplicate. L. C. 

C
car. platform dumplDg. S. Webher . . . . . . . . . . . . . . . . . .  552.799 Met .. 1 wlleel. bollow. W. H. Roberts . . . . . . . . . . . . . . . .  552.719 Sl .. vens, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ars. storm front and lookout window for, J. Metals from their ores\ metbod of and apparatus Wire or roa cutter. W. H. Flinn , . . . . . . . . . . . . . . . . . .  . lIartman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.662 for extrac<ing. H. G. Williams . .. . . . . . . . . . . . . . .  552.807 Wood cutting macblne. W. F. Hntchinson. . . . . . . .  61' CarbonatlDl( apnaratus. J. Ormerod . . . . . . . . . . . . . . . . �2.543 Meter See Il:lectric meter. Wrencb . W. L. Bedford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 740 
gart. asb. H. �cg?lIe£ . . 

R
.
H 

. . . . . . . . . . . . . . . . . . . . . . . . . gg2.589 Minlna agparatus. placer. R. C. Roach . . . . . . . . . . . . .. 552.656 Wrencb. F. P. 'l'bomp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.795 
C�'. 

srg�,: ��OkC���. · 
. awkins. .... . . . . .  . . . . . . .  2,876 �gro��a

Se!\i�rec�ri�:�i6��n�iiil( "moi<;r." ' · " ' " 552,649 
Ca.b register. IndIcator. recorder. and check I Mowinll and reapmjl machine. cuttlnl' apparatns TRAIl E MARKS prmtwer. Tbompson & Morton . . . . . . . . . . . . . . . . . . . .  552.554 for. L. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.665 • 
Caster, . H. Tucker . . . .  . .  . . . . . .. . . . ..... . ........ 552.598 MUSical instrument. S. Blacketer . . . . . . . . . . .  . . .  552,862

1 
. 

HINTS TO CORRESPONDENTS Chair. See Typewriter's chair. Musical instrument mecbanical. Tremame & Cbemical sUbst.ances, and . preparations WhICh are . Cbair seat. H. W. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . 552,840 P .. m . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.796 coal derlvatlv�s. Gas Llgbt and Coke Comp .. ny 27.612 
N a ... .... a n d  A dd I'e" .. must accompany all letters. Chest protector. O. R,e.s . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.670 MUSIcal instrument or tOY resonant, W. H. Frost 552.612 Cigars. G. W'. WhItney . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .  21.006 

Cblmney toP. W. Eijlel . . . . . . . . . . . .. . .. . . .... . . ... . . . 552.823 Necktie P Camillo ' 552 818 Cleaning. pO llsbma. and feedml' varnlsbed wood or no attention will be paid thereto. This is for onr Cbocolate dipper. C Gonsset . . . . . . . . . . . . . . . . . . . . . . . .  552.833 Oar lock. A. Stevell.oii : : : : : : : : : : : : : : : : : : : : : : : :  . . . .  : : : 552:673 and c!eanln" and DOIISbll�1< metals. mixture information and not for publication. Clamp. See FeJ.1ce wire clamp. Stone clamp. on burner. crude, T. J. Brou�b . . . . . . . . . . . . . . . . . . . . . 552.813 for, Nlt,ld Varnlsb F�eder t..,;ompan� . . . . . . . . . . .  27,613 
It c ' ,'  l'e l l C e 8  to former articles or answers should Cleaner. See Dlsh cleaner. Grain cleaner. Track 1 Oilclotb . etc., cutter, LeWIS & Kocbendarfer . . . . . .  552 84S Clothes wrmg�rs. AmerIcan Wrlnger Con:: pany . . . . 27,600 

give date of paper and pa!'(e or number of question. cleaner. Oil cuP. F. D. Winkley . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  Colfee. G .  J. W as b burn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.596 

1 11 '1 II ; .· ; c"  not answered III reasonable time should qock attacbment. anl{le. E. B. Stoner . . . . . . . . . . . . . .  552.793 Oil enaine. petroleum, J. Carter et .. I . . . . . . . . . . . . . . . Corset CI .. sps and dress steels. A. Stembardt & 
be repeated ; correspondents \\ ill bear in mind that Cock. self-closmll safety jlas. J. Clark . . . . . . . . . . . . . .  552.704 011 separator, E. Austm. . . . . . . . . . . . . . . .  . . . . . . . . . .  . .  Brother . . . . . . .  : . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  27.592 
some answers require not a little research and. Cock. sirup fountain. C. H:Dnflleld . . . . . . . ... 552.518. 552.632 Ore concentrator. H. R. Ellis . . . . . . . . . . . . . . . . . . . . . . .  552. Corset •• E. Sc�Wemb"'rg . . ; . . .  . . . .  . . . . 27,589. 27.580 
th h d t i t 11 'th b ' 1 tte Coin-freed apparatus, G. Hirscbfeld . . . . . . . .. . . . . . . . 552,529 Ores lead batb apparatus for workmg A M Corsets. ladles • Mlch.�an (orset Company . . . . . . . .  27.591 �ug ."e en eavor 0 rep y 0 a el . er y e r Co l lar. J .  K. P. Pine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.619 Shields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  : . . . .  : 552.624 Etbyl nitrite. preparatIOn of. F. W. Fletcber . . . . . .  27.616 
or III th.� department. each must �ke h.s turn. . . Conveyer. endless Chain. C. W. Hunt . . . . . . . . . . . . . 552.664 08cillatlnjl piston enjlme. B. H. Trucks . . . . . . . . . . . .  552.798 Fertilizers. eartb . A. N. Sbeppey. . . . . . . .  . . . . . .. . . .. 27.615 

R u y e .·" wlshmg to purchase any artICle not advertised · Corn huskmg machine. C .. mpbell & Woodring . . . . 552.800 Oven . rotary. G. Huebner . . . . . . . . . . . . . . .. . . .. . . .. . ... 552.8.'18 Filters. T. Linke. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  27,604 
iu our columns will be furnished with addresses of qot, fOlding. H. C. R"gers .. . . . . . . . . . . . . . . . . . . . . . . . . . 552.586 Oyster tunl{s. F. Pascben . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.772 Flour. rolled �beat . .. nd corumeal. pancake. H. R. 
houses manufactnrlllg or carrying the same. Coupling. See Car coupl ing. Pump couplinll:. I Pack8l'e elevatlnjl and dlstrlbntlnjl apparatus. F. Heatb &. Sons . . . . . : . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . .  27.611 

S e C "i a l  \V I' i n e l l  l u I "  nu n l l O lI on matters of tsbatt Couplmjl.. I o. Matthie.sen . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 552.716 �OOd for mfants and mvallds. S. F. Speir . . . . . . . . . . .  27.598 
, P  rsonal rather than general interest cannot be Cream separator dIsks. holder for nse In cle .. nlnll, Paint . rust preventive. A. Buecber . . . . . . . . . . . . . . . .  552.744 �,uel. artltlClaJ . A. G. Jennings . . . . . . . . . . . . ... . . ... .  27.6

622
14 pe . . , W. J. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.817 Paper pulp screenlnjl machine. W. Curtis . . . . . . . . . . 552.749 l{as. ll l umlnatlnlZ. G. Tomkms . . . . . . . . . . . . . . . . . . . . . . . . 27 • 

. expe��d WIthout �emnner�tlOn. Culti vator, D. Brlsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.684 Pen, fountain, C. F. Veit . . . . . . . . . . . . . . . ... . . . . . . . . . 552,679 <tJoves, F. Schmidt . . . . . . . . . .. . . . . . . . . . . . . . . .  : . . . . . . . .  27,609 
SCl e n  tl hc A JD «� I' I C a ll S I I I' I, l c ll1 e u t s  referred Cul t!vator. J .  H. Bruwn . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 552,743 Pen bolder. A. GroUma.nn . . . . . . . . . . . . . . . . . . . . . . . . . . . 552,640 Gloves for wome� ,and cbIldren, WOOl, sIlk. and 

to may he had at the office. Price 10 cents each. CUltIvator. E. F. Louys . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552,114 Percussion screen. P. F. Poorb .. "",h . . . . . . . . . . . . . . . .  552.585 cotton . Lord « l aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.588 
Ro ok .. referred to promptly supplied on receipt of Curt .. m Oxture. J. W. Lang . . . . . . . . . . . . . . . . . . . . . . . . . .  552.870 Pbase completing devIce. J. T. Sibley . . ... . ..... . . .  552.553 Hams. Fowler Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.5'J7 

rice Curt .. m pole rm". F. Druckha!"mer . . . . . . . . . . . . . . .  552.007 Pbotograpblc plate bolder. Levy & Bell . . . . . . . . .. . . 552.766 Hooks and eyes. Smger Safety Hook .. nd Ey.e 
�Ii 

p . 
I t J:o • t' h uld be d.i ti tI Cutter. See Advertlsln" cIgar cutter. Band 1 Picker See Bean picker Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.593. 27.5lM " lIe l'a " sen r examma IOn S 0 S nc y cutter. Potato cutter. Wire or rod cutter Pipe 'See TObacCO!,lpe 

. Horseshues. Shoenberl'er Steel Company . . . . . . . . . . .  27.800 
marked or labeled. Cutter bead and jewel burnlsber. adjnstable:L. Planter slgbt feed. • D: Schofield . . . . . . . . . . . . . . . . .  552.552 Lamps. bicycle. Hitcbcock Lamp <:ompany . . . . . . . . .  27.627 

N. J .. ckmao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.687 Planting attachment H. L. Cooke . . . . . . . . . . . . . . . . .  552.515 Lumber. yel lo:,," plne.1. SImpson & Company . . . . . . . . . 27.W! 
Cyclometer. F. 1\1. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.819 Plow stock. J. F. Peele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.545 Medical vaporizers. 1<. E. Woodward .: . . . . . . . . . . . . . .  27.600 

W 
Dent .. 1 d!Sk carrier. W. M. S.,.eakman . . . . . . . . . . . . . .  552.625 Plow sulky, C. Anderson . . . . . . . . . . . . . . . . . ... . . . . . . . .  552.571 P .. per and envelopes. Hurlbut StatIOnery Com-

(6699) T. J. H. says : ould you have Dental dIsk bolder. R. M. Cb,ver . . . . . . ....... . . . . .  552.514 Polishing m .. terial and makmg same. M. M. Kann 552.712 pany . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.586 
the kindness to give me the formula for making Pha­
raoh's serpents' eggs ? A. 1 . These are little cones of 
sulphocyanide of mercnry which, when lighted, give 
forth a long, serpent-like, yellowish brown body. Pre­
[Jare nitrate of mercury by dls"olving mercury dIOxide in 
strong nitric acid as long as it is taken up. Prepare also 
sulphocyanide of ammonium by mIXing 1 volume sulph­
ide of carbon, 4 strong solution of ammonia. and 4 alco­
hol. 'l'his mixture is to be frequently shaken. In the 
course of about two hours. the bisulpbide will have been 
dissolved, forming a deep red sulution. Boil this until 
the red color d.isappears and the solution becomes of a 
light yellow color. This is to be evaporated at about 80° 
F., until it crystallizes. Add little by little the sulphocy­
anide to the mercury solution. The sulphocyanide of 
mercnry will precipitate; the supernatant liquid may be 
poured off. and the mass made into cones of about J.2 
in. in heigbt. 'l'he powder of the sulphocyanide is very 
irritating to the air passages. and the vapor from the 
hurning cones should be avoided by the experimenter 
as much 118 possible. To ignite them set them on a 
plate or the like. and light them at the apex of the cone. 
2. Harmless Pharaoh's Serpents.-A new method of 
making the curious chemical toys called Pharaoh's ser­
pente has been suggested by Vorbringer. Tbe black 
liquor which results as a nseless product when coal oil 
III purified with sulphnric ac;d is to be treated with fum· 
ing nitric acid. Tbe dark colored resinous matter which 
swims on the surface is then collected. washed and dried. 
when it forms a yellowish brown mass havmg about the 
consistency of sulphur wbich has been melted and poured 
into water. When this mass is ignited it undergoes such 
a wonderful increase in bulk that a cylinder 1 in. long 
will give a snake about 4 ft. in length. 

Dental handpiece, J. T. Pedersen . . . . . . . . . . . . . . . . . . .  552,669 Post. See Fence or arbor post. Plows, J .. Wal lace B Sons . . .. . , . . . . . . . . . . . . . . . . . . . . . . .  27,601 
Dental matrix, C: J. Peterson . . . . . . . . . . . . . . . . . . . .... 552.697 Potato cutter. A. J .  Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.w! PreparatIOn. certain proprietary. Brandretb Com-
Dental moutb mirror support. O. P. Myers . . . . . . . .  552.693 Pot .. to sorter and cleaner. J. A. Mitchell . . ........ 552.538 pany . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  27.620. 27.621 
Desk. roll top, ,A. L. Lofstrom . . . .  . . . . . . . . . . . . . . .  552,816 Pressure g8l?e. E. A. Ueh ling ..... ........ . .......... 552.678 Radiators and bOIlers. Gurney Heater Mauf .. ctu .... 
Dlsb cleaner. �. Rowley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.588 Pressnre gage T W Welsh 552 853 Injl Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 27,628 
Distllliol{ apparatus. 1. H. JewelL . . . . .. . . . . . .. . . ... 552.688 ' Printing pres. �ppi,r. J. Watson':::::::::::::::.: : : 552:627 Remedies for diphtberia and lung diseases. :A.. 
Disthhne appar .. tus. water. E. C. Hargr .. ve . . . . . . .  552.835 I Printinl' press roller adjustment P Splitbolf 552 790 Pl Iscbke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,617 
Door, E. A. HIII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.578 1 Propelling mecbamsm R H Crosby 

. . . .. 
552'576 Remedies for general prostration. cougbs. colds. Door. swinging and sliding. E. Mucbmore . . . . . . . . .. 552,879 Propulsion, marine, A: Holm . . . . . . . .  ::::::::::::::.: 552:613 and simllar trouble8, Humphreys Homeopatbic 

Dredgll:jl machme. F. B. Barrow .. . . . . . . . . . . . . . . . .  552.810 Pump conpling. oil well. J .  M. Ralston . . . . . . . . . . . . .  552.621 Medicine Company . . . . . . . . . . . . . . . . . . .. . ... . . . .. . . .  27.599 
DyeinlZ. etc . •  apparatus for. L. Frotscber . . . . . ... . 552.688 Puzzle. T. F. Scbolleld . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  552.721 Sew�ng macblnes and .. ttachments. Abrabam & 
EccentrIC, W. N. Reu1.or . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  Radiator and stovepipe shelf. combined G Straus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 27,629 
ElectrIC alarm. automatic. T. J. Stansel . . . . .  . . . .  . . .  L .. nbe • . 

552 844 Sheetlnl's, L. Robeson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.587 
ElectriC alar�, automatic. G. B. Willhms . . . . . . . . .  552, RadIator, steam: 'M ' J·sEninig·en::::::::::::::::::::.:: 552:643 1 Soap POwaer. Diamond Dust Soap Powder Com-
�JlectrJc CirCUIt controller. H. A. Gom . . . . . . . . . . . . . . 552. Rail joint. R. H. Pierce . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  552.775 pany . . . . . . . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  27.602 
Electric cut-out and Insulator. W8.I{ner & Ralls of tramways. etc .• automatic cleaner for. A. Tab!ets for coughs and colds. E. G. Lewis . . . . . . . . . .  27.619 

tscbwedtmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.680 Flab .. ux . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . ..... 552.637 Tomc. Prune-Manna Company . . .. . . . . . . . . . . . .... . . . . .  27.618 
Ii!lectric meter, McGrath & Or .. m . . . . . . . . . . . . . . . . . . . 552.540 Railway. pleasure. 1. W. Moore . . . . . . . . . . . . . . . . . . . . . 552.692 Toy cll.meras. Strauss. Saehs & (o!llpany . . . . . . . . . . . .  27.603 
l<]lectr!c motor. S. D. FIeld . . . . . . . . . . . . . . . . . . . . . . . . . .  b.'i2.521 Railway system, electriC H. Br .. ndenburg . . . . . . . .. 552.604 WWasbmg compo

L
unds. flUId. J. A. Stewurt.: . . . . . . . . .  27.601 

ElectrIC mC!tor. G. L. Thomas . . . . . . . . . . . . . . . . . . . . . .. 552.(l58 Railway tie plate. L. A. Bower. . . ... . . . ..... . . . ... 552.875 ater closets. . M. Rumsey Manufacturml' Com-
Electric sWltcb. iI. Ber"mann . . . . . . . . . . . . . . . . . . . . . . . . 552.o7l Rallw .. v water cbute. Inclined. D. Lenox . . . . . . . . . . 552.713 pany . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  27.62:! to 27.626 
Electrical circuits, apparatus for protecting. J. I RaIlways conduit system for electriC C. A. Water;rroofed artICles, wat�rproottnJZ' materIal , 

M. Oram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  552M2 Gaines . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  : ......... 552.755 .. n app�ratus fo
T
r a

d
�Plyls

ng same. PUbIlSblnjl
27 610 Elevator. See Water elevator. Refrll'erator. J. F. H. Gronw .. ld . . . . . . . . . . . . . . . . . . . . 553.526 AdvertlslDg and ra mg yndlcate . . . . . . . . . . . . .  • 

Elevator. T. Van Kannel . . . . . . . . . . ... . . . . . . . . . . . . .. 552.651 RegIster. See Cash regIster. Elevator controlling device. C. A. Harkness (r) . .  11.520 Ring. See Curtain pole ring 
Elevator mecbanism. hydraul ic. J. T. Wilkin . . . . . .  552.565 Rock drill ing mach me. Van Horn & Hayes . . . . . . . .  525.556 DESIGNS. Elevator sbaft doors, locking means for, T. Van RoUer. See Land roHer. 

Kannel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.652
1 
Rotary engine. O. E. Morse . . . . . . .. . . . . . . . . . . . . . . . . . . 552.854 Badge C G Bradsbaw 25 037 Engine, S�e Hydrocarbon enl'lne. 011 engine. Rotary engine: F. A. Sm\'I1 . . . . . . . . . . . . . . . . . . . . . . . . . .  552.646 Blcycl,niame plate E. Read':::::::.: ':::::::::::::::.: 25;043 , OSoc

r
,llatmll piston engme. Rot .. ry englne. Safe. portable.1. R. C. DavIs . . . . . . . . . . . . . . . . . . . . . . . . . . . �2.517 Huildmg block. G. H. Bodine . . . . . . . . . • • . . . . . . . • . . . . . 25.044 Iwap ator. J. W. Mote. . . . . . . .  . . . . . . . . . . . . . . .  . . . . .  Sap spout. J .  IS. Sessions . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.623 Carpet A M Rose 25 046 EXCava}ing macb inery. D. I. Calboun . . . . . . . .  . . . . .  �asb balance. roller. R B .  Hullunln ... . . . ...... .... 552.761 Coucb ira'me: box. i:Healy : : : : : : : : : : : : : : : : : : : : : : : : ::: 25:040 Excava. or. J. Kewley . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  '

10 
�asb fastener, P. Fleming . . . . . . . . . . . . ... . ........... 552.611 Mirrors. etc .• frame for. W. F. Malloy . . . . . . . . . . . . . . .  25.039 ExtenSIOn table. W. G. Bough ton . . . . .  . . .  . . . . . . . . " Sasb lock. window. P. S. Rlddelle. . . . . . . . . .  . . . . . . . . .  I PICtures etc frame for L Dorsam 25 038 �xtra

c
c
a
tror. See Hydro extractor. • Sasb. revol yi nJ;r window, P. S. Rtddelle . . . . . . . . . . . . .  Radiator. J .  S .  Yard . . .

.
. . . : . . . . . . . . .  ::::::::::::::.: : :  25:045 r an, , C" A. Evans . . . . . . . . . '.' . . . . . . . . . . . . . . . .  : . . .  552,660 Saw. groovlnll. C. Basr. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  Toy rocker pattern. G .  W .  Korn . . . . . . . . . . . . . . .. . . . . . . 25.011 
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ce f�� . .  I,����.��, �.��l.����?� 552,878 �::i��niac�n:,

r
���d: c: V: ·iJa;k'e·r::::::::::::::.: Toy sled pattern. G. W. Korn . . . . . . . . . . . . . . . . . . . . . . . .  25.042 

Faucet atta.chment for drawllIg beer, etc., W. W. Rcale, computing, J. W. Culmer . . . . . . . . . . . . . . . . . . . .  2.826 Newhall: . .  , .. , . . . . . . .  . . ,  . . . .. . . . . . . . . . . ..... 552,771 Reale. computinll bea�ll, H. E Swift . . . . . . ........ . 552.676 ..\. pl'j n t t" ci (' O P "  of  tbe speCificatIon and drawln� of �eed cboppm� apparatus. E. l!. Case . . . . . . . . . . . .... 552.820 Screen. Se� PerCUSSIOn screen. any patent in the foregolng Jist. or any patent in print F eeder and ban� cutter, combmed, M. C. Law, . . .  552.615 Screw machIne. C. E. Roberts . . .  , . . . . ........... . .. 552.MB issued since 1863 will be furnished from this office for �'ence. D. MessICk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  552.616 Seal. J. E. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552.566 25 cents. In ordering plesse st .. te the n .. me and number Fence or.arbor post. R. S. Woolfolk . . . . . . . . . . . . . . . . 552.568 Sealing device. bottle. R. Brass . . . . . . . . . . . . . . . . . . . . . .  552.742 of tbe patent desired. and remit to Munn '" Co 361 
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Fence wtre stretcber. H. Robinson . . . . .... . . . ... 552,779 Separator. See Oil separator. (' n n n d i all n ar p n r !il  may now be obtamed by tne 10" Firearm discharlling mecbaoIsID. W. A. Ricbard- Sewag� system, B. O. Tilden . . . . . . . . . . . . . . . . . . . . . . . .  ventors for any of the inventions named i n  tbe fure-Bon . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  . . . • . 552.699 Sewing machine. Bolton & Rontke. . . . . . . . . . . . . . . . .. �oing list, provided they are simple. a t  a cost of $40 each. 
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Fire extinguisher. chemical. E. �'. Steck . . . . . . . . . .  552.880 Sewinl' machine table. J. Bolton . . . . . . . . . . . . . . . . . . . .  552. \ ork. Otber foreign patents mSJ' also be obtained. 
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O K IH N A R 1' ItA 'I'ES. 
I n lili d f"  P a:: e .  e n c h i n l!l e )' r i o ll - .. -:-5 c e n r. 1iI  n l i n e 
B n r. t.: P :u r e .  e n e i. i li Pi e l' r j n n  .. - .. - $ 1 . 0 0  'l l i n e  

;::::ir Por some classes oj Advert'isements, Specia� and 
Hi{1her rates are requ'ired. 

The above are cnaru-es per agate line - anont eight 
worJs per li ne. 'j'his noti ce shows the width of tbe hue. 
lJ.nd is seL in agate Lyp�. �n�ravinl!s may head adver­
tisements at the same rate per agaLe line. by measure­
ment, as t.he leuel' press. AdvertIsements must 'be 
received at Public-atton Office as early as ':ehursdaY 
morning to appear in the I OJ :owinl! week's issnt:-. 

St Foot Power 
���� ar '*- Screw cutting filiiii"='IfIi'-"'� L tb Automatic a es Cross Feed 

9 and 12 inch Swing. 
New Designs. Novel Features. 

Send/or Catalogue B .  
SENECA FALLS M FG. COMPANY, 
uD;) \Vater St .• Seneca Falls, N. Y. 

PATENTS. - AN INTER-
est ing and  valuable tab le sh ()win� t.he n umber of patents 
granted for the various su bject.s upon wh ich petitions 
have heen fi led from the bel;!innin!! down t .o December 31, 1S94. Cont.ained in SCI E :--; T I .l<' I C  Al\1EHrCA� Scp· 
PLEM }/;ST. No. 1 00�_ Price 10 cents. To be had at 
this Office and from al l newsdealers. 

The Curtis Patent 
Return Steam Trap 

Returns all condensation back 
to boBer, and operates equally 
wen with reduced pressure or ex­
haust steam. 

Its /leneral use the past 10 years 
is best proof of its superiority. 

I'W"" Send jor circular S. B. 
D' ESTE &: SEELEY CO. ,  

29-33 Haverhill St. ,  Boston. 

SYLPH CYCLES ��:y 

M AN UFACTURE 

Handsomest; highest grade, 
fastest ;16 to 22 1bs. High· est Award World's Fair. 

Overland ()yeles. all 
sizes, $4-0 to$75. Others $15 up. Cata. free. Estab.l864. 

Rouse, lIazard &; Co., 
Mfrs., 16 G St., Peoria,llI. 

very comprehensive article JZlving the details of con .. 
struction of every. part of these vehicle8. Wi th 15 en­
gravings. Contai lJed in SCIENTIFIC AMERICAN SuP. 
PLEMENT. No. 90S. Price 10 cents. To be had at tbis 
office and from a l l  newsdealers. 

A I R CO M P R ESSO RS 
for Machine  Shops 

All sizes and types. 
Pohle Air Lift Pump. 

T h e  I ll gersol l ­
�ergeatlt  Drill  Co. 

Havemeyer Bnlldlng, 
26 Cortlandt St., New York. 

Send jor Catalogue. 

Save money ! Make 
money printing for 
others ! Type·setting 
easy. Printed rules. 
Write for catalog'ue� 
presses, type, cards, 
et

"K�u�
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Meriden, Conn. 

F � � � . . � �I �d�or p����O��!�a�e. 
nItf ) O K I. Y N  FJRE B R J C K  W O R K S .  

� �  V a n  D y k e  !"treet, B RO O K l.YN, N. Y .  

BE  KI N DLY WRITE U S ! Don't look for our goods at your local ,bop ; we send out no " drum­. 
, mers," we sell only for cash, and depend upon direct mail trade W i t h  

consumers. Began this plan i n  '77, and ha.ve thousands o f  such letters a s  thil : U Since receiving your Catalogue 
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ARCHITECTU RE. 
MechaniOll, Iteam Engineering, Mechan­

tested, warranted, strong enough for anything, fine enough for a quill pen, weighs 2 ounces, 3 blades . Pric61 with 
ebony handle, $1.25; lvory, 
$1.50; cboicest pearl, $2j post­
paid all over the worla. We 
have 400 patterns. Our trade 
is with consumers direct. 
Send for free SO-page lllus­
trated List. and "How to Use 
a Razor." Our concave, war .. 

k .. i.l-DrawiDgt Electricity, R. R. And Bridge 
Engineering, Plumbing, Heating, Mining, 
EnglIsh Branches. Send for free circular, 
stating subject wish to study or your trade. 
Correspondenee Sehool of Industrial 

ICE-BOA'l'S-'l'H E I R C O N S T R O CTION 
and Management. With working drawings, details, and 
directions In ful l . Four engravings, showmg mode of 
construction. Views of the two fastest ice-sai l ing boats 
used on the Hudson river in winter. By H. A. Horsfai J ,  
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, t. The same number also contains the rules aud 
1"egulations for the formation of ice-boat c lubs, the sail­
ing and management of ice-boats. Price 10 cents. 

B U Y  
T E L E P H O N E S  
T h a t  a l'f! !r o ori-n o f  .. , e h  PH n r hi I I  !r !il . "  The differ .. 
ence in cost is litt1e. We guanintt:..e our apparatus and 
b��

r
;���:n�� ;�d\��t��m

a
::l���eJ���)�!Jf�����)���

ts. 

WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, C HICAG O. 

Largest ]}[anufacturers of Telephones in the Un'ited States 

I CE - HO U S I<� AND COLD ROOM. -BY 
R G. H"tfleld. With directions for construction. Four 
engravings. Contained in SCIENTIFIC A MERICAN SUP­
PLEMENT, No. � ! I .  Price 10 cents. To be bad at this 
office and from aU newsdealers 

THE M. & B. TELEPHONE . 
A b s o l u t e l y  N o n -; nfr;n g; nlr. 

A bsolntely Gu aranteed. 
A b s o l n tely the Be�t Exchange 

!'i W I T C H  'BOARDS. 
Illustrated Catalogue on application Free. 

. . or Agents Wanted • • •  
THE U .  S .  T E L E P H O N E  CO NSTRUCTION CO.  

131-133 S. Fourtb St .. PHILADELPHIA. 

ran
�A'1t��

' ��h�u08b�c. 
40 A 1St., �'uJedu. 0, 

National 
TYPEWRI TER 

I R R ESPECTIVE OF PRICE,  
T H E  BEST.  T r i a l  p roves it. -...;;;;;;=_ .. Ask for descriptive booklet " M'" 

NATIONAL TYPEWRITER CO.;:r.!d.;\�hi..S��. 

ASK YO U R  DEALER FOR 

Sciences, SCRANTON. P A. 

1l'l u lI ll fnctol'Y Eldabl i shed 1 ' 6 1 .  
LEA.D PENCILS, COLORI'lD PENCLLS, SLA'l'E 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STA'l'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MA'l'ERlALS. 
78 Reade Street , New York, N .  y,  

Manufactory Established 1 "6 1 .  

W. L. DOUCLAS , . 

$3. S H O E  BE�oUtD�HE I --
a�r:eo

�h�
a�V��.

t
�!�I��r�7,�::'a:xd 5 3  ' ACETYLENE SCIOPTICON see what a good shoe you can buy for • l O bi  B I 250 C dl  OVER 1 00 STYLES AND W I DT H S ,  ou e urner equa s a n  es, 

Cheap, Easy to Handle, Cool. 
CONGRESS, BUTTON, SCIENTIFIC A P PA R ATUS and MODELS. 
and LACE, made in all WALMSLEY FULLER & 00 kinds of the best selected I • 
leather by skilled work- MANUFACTURERS, 
men. We Send jar ciJrcular. 1 34- 1 3 6 Wabash Ave, .  Chicago . 

make and 
sell more 
$3 Shoes 
than any 

o t h e r  
manur3.Ctu rer in the world. 

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

Ask your dealer for our 85, 
84, 83.50, 82 .50, 82.25 Shoes; 
82.50, 82 and 81.75 for boys. 
TAKE NO SUBSTITUTE. If your dealer cannot supply you, send to fac­
tory, enc\osmg price and 36 cents 
to pay carriage. State kind, style 
o� toe (cap or plain) , size and 
wldth. Our Custom Dept. will fill 
your order. Send for new Illus­
trated Catalogue to Box K, 
W. L.  D O U C LAS. Brockton .  M ass. ill :i?re-v-en. 1;& :El. "11& 1;  ... cleans, lubricates, _ and does not gum. 

5 ! ryO;e:ii��
an

��� :��\�� =bt���cles, 
� i Sample of·, 3 in 1" sent in this oil can I. - to introduce it for five 2c. stamps. 

G. W. COLE & Co., 113 B'way, New York 

STEREOPTICONS 
Lantern Slides 

....------WE ARE MAKERS 

pro Write jor Catalogue M. 
Mci ntosh Battery & Optical Co. Jl<jjiiiik" ...... �b • •  C H ICACO • • 

MAG I C  LANTERNS 

poes Your �ash Balance ? Are A l l  Credit Sales Charged ? 
I h ese are two serloll s obsta<;les T H E P EC K  CAS H R EC I ST E R  �n d  call  b e  overcome by u S l ug . . , 
lU allnfactured by "'HE l'EC K C A S H  JtEGI STER C (UJ P A N Y, SYRAC USE, N. Y . ,  U. S. A .  STARRETT S IMPROVED B EVELS 

VANDUZEN S�iA.r PUMP 
THE BEST I II  THE WORLD, Pumps Any Kind of Liquid. 

in Order. never Clog. Dor ��i�����EoV,ery Pump Gua.ranteed. 
I! SIZES.--

12000 Gillons per Hour. I,. to 1"0 each. Address 
E. W. VANDUZEN CO., 
E. Second St., Vincinnati, 0, 

BA R N ES' New Friction Disk Drill . 
FO R L I G H T  W O R K. Has tltestl Great Aduantagea: 

The speed can be instantlr changed from 0 to 1600 :!hb:�;!d;!\� t� �:f;�����ts�q:&l�:f!i��l�h� smallest or largest drills within its range:-a. WOD­derful economy in time and great saving in driB brer.kaK'e. Send for ca.talogue. 
W. F. & J NO. BAR N ES CO., 

Ruby St., Roekford, Ill, 

EXCHANGE, 
H Barclay St. , New York, 
1 5 6  Adams St. , Chicago. 
38 Court Sq" Boston, 
We will save you from 10 to 

'l'vnA'writm·. of all mak'?s, 
Catalogue . . • .  

for making perfect C e l l u l o i d  S r p  .. 
l' e o r Y J)p", to be used in pbce of metal 
stereotypes. A1so fOT making Un h .. 
he)' � Ul ln ll !oi .  Should be in use in 
every printlnl< office. See SCI. AM., 
Dec. 30, 1S93. Send for Circular to 

T H E  J. F. W. DORMAN CO.  
2 1 7  E .  German 51 . ,  Balt imore,  M d .  

Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo­

type Machinery and Supplies. 

CE DAR 

WARRANTED 

OAK · DESKS. 
38 Inch, - - - $10.00 
48 "  - - - - 13.00 
M " 16.00 
60 "  - - - - lS.00 

W" Send jar Catalogues. 
AMERICAN DESK 

and SEA TlNO CO. 
CHICAGO, U. S. A. 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCI EN .. TIFIC AlUEHICAN on the question of the speed of ice boats, demor.strating how and wby it is that these craft sail faster than the wind which propels them. Illustrated with 10 explanatory diagrams. Contained in �CIENTIFIC AMERICAN SUPPLEMENT, No. 2 1 4. Price 10 cents. '110 be had at this office and from all newsdealers_ 

Blade and stock slotted through 
and through, thus admitting 

)
' adjustments that cannot be ob-

I tained with a common bevel. lU1Mi 'd+! Clampingscrew head not showD 
Cata- � . :  Let into a rabbet flush with the 
logue " ' II surface of stock whicb wili lie 
Free. flat on work. Made in tht'ee 

sizes. 6 inch, $1.25, 9 incb, $1.50, 12 inch, $1.75. 

The L. S. StarrBtt Co., r
a
8���<;N�H1l8��J1��: 

E M PI R E----
• B O I L E R  CLEAN E R  • 

�--C O M P O U N D  
We n o n ' t  Offel' G l'a t u i t i e�� but our 
Circular wi1 l give you the inform!1tion 
that T'i�:'\1 &�:b!� J�{i ��l �� VTrZ'd:I!�: 

1f{g1ze;;a�:�nhJWgc¥g:!s% l�� ��ft�st 

OFl!' I C E : 

Kemble  B l d g . , 1 9  Wh itehall  St.,  N . '\' .  

If you want the best Lathe and Drill 
-'l� CBUCKS 

BUY 
WESTCOTT'S .  

S t r o n g e s t 
Grip, Great­
est Oapacity 
and Durabil­
ity, ()heap and 

. ,  ( ) l l " i d a ,  N .  Y •• U. !-i. A .  

�T EC'Jr:l�d:Jfic���g��� �f&.w.an. 
-AND-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water, Gas, and Steam FIt­

ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. �tocks and lJte.� 
unire1'sany a,cknowledqed to �f! 
THE BEST. rrSend for catalo(l, 

T H E  ARMSTRONG MFG. CO. 
nridgeport, Conn. 

Registers an accurate account of work done on printing 
preAses, grain tal1ies, weig hing, measuring and other 
automatic maehines. Counts up to 1.<XX),O!lQ and repeats 

___________ 
------.-- -.---_ I :�;��gi����l

y l:"S��d ���u����I�.
rable. Special count-

Motocycle -- C. J. ROOT, nri stol .. Conn .  U. S. A. 

Send One Dollar and Twenty-five Cents, and you :m ELASTIC ROTARY=BLOW 
���-;:;rC��;:�f �bOeT�P���Ii�r�rJ' la��: and a llxl4 half- RI VETIN G MACH INS 
EDWARD E, GOFF, Mgr., Monadnock Block, Chicago. 

TA N KS, 
For riveting together various articles of hard­

ware. bicycle chains .  agricultural implements, mechaniCS' tools. sewing machine attach .. 
ments, and almost every c1ass of work where 
riv eting is required. 

CYLINDERS and CAISSONS-Of Pine o r  Cyp ress-any si�e. W" Write f01" Descriptions and Pric ... 

WII.T.IA;\JS M FG. (:0 .. K A LA M A ZO O .  MU:H. 16 Murray Street, New York. I 3'!1 Vine Street, Philadelphia. Pa. ); So. Market Street, Boston. 737 Monadnock, Chicago. 
J O H N  ,," DT & SON, 

SOO State St.. � e \V HaveJl, Couu, 
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JANUARY 1 8, 1 896.] 
Founded by Mathew Carey. 17sa. 

HENRY CAREY BAIRD « CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

!Oi l " W a l n u t  St .. P h i l ad e l phia. P a o O  V. S. A .  
Jr' Our New aud Revised Catalogue o f  Practical and 

Scientific Book�. 90 pages, 8vo, and our other Catalol!ues 
and Circulars, the wbole covermg every branch of Sci­
ence applied to the Arts, sent free and free of postage 
to any one in any pa.rt of the world wllo will fumisll his 
adf1rPss. --------------------------
Pra.ctica,l, Popula,r. Scientifically Exact. 

VOL' IX. ' N O ·  410 '" 

• G A fNQ E N . 
F O R E S T AJ O U R NAL· O F · H O RT I C U LTU RE 

·LA N D S CA P E·A RTAN D·FO R E STRY 
'JANUARY. 1 ' I  �96 . 

Indispensable to all who love gardens or 
the literature of gardens ; to all who own 
country places or take pleasure in rural 
scenery ; to all who desire a broader know­
ledge of trees, shrubs, fruits and flowers. 
GARDEN AND FOREST stands for the protec­
tion of our forests, the preservation of 
natural beauty, for a purer taste in the de­
sign and decoration of public and private 
grounds, and is universally pronounced the 
best horticultural journal ever published 
for Americans. 

"Wise, intelligent, entertaining."-Harper's Weekly. 
"Rich variety of remarkable engravin�a."-N. Y. Post 
"Winning, delightful and accurate."-N. Y. Tribune. 
"A compendium of new information." -N. Y. Herald. 

Beautifu l l y  I l l u st rated. Weekly. $4.00 a Year. 

Specimen copy free on application. 

Garden and Fo rest Publ ish ing Co .  
Tri bune Bu i l d ing ,  New York. 

GAS AN D GASOL INE  
E N CIN E S .  

� to 15 H. P. 
SUitable for pump-

���rf�g�Kw,!�.
r
k 

re-

Prices, etc., upon ap­
plication. 

PIERCK �N6JNH CO. 
17 N. 17th St, Racine. Wis. 

H awkins' "Aids" to Engineers 
EXA 1U I N A TI O N S, with Ouestions and An­
swers, �x7l1!, leather, gilt e�e, $2. postpaid. 
i��dolg�r F::;;n�::;rl��'k�. �ft

l
i)�;

e
A �J�� 

& CO., 91 Liberty Street, NEW YORK, N. Y. 

N O W  R E ADY ! 
Seventeenth Edition of 

Experimental Science 

UEV L"ED AND ENLARGED. 
I �O I'ulles and 1 1 0  �uperb C u to added. 

Just the thin�: for a holiday present for any man, 
woruan.i'!tudent, teacher, or anyone interested In science. 

In the np-w matter contained in the last edition will be 
found the SCientific Use of the Phonograph. the curious 
optical il lusi on known as the Anortboscope, together 
with other new and interestmg- Optical Illusions, thE: 
}if���}e��i�i��Ll���:c�J't

a
W:s�

b
�b���' ���::l�

r
�h���� ������s �c

E\���;ic�l
a
D1sg������. �r�c�rt��i�r�S'F?��: 

er, �lectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars. and a great deal of 
other new matter W h ICh will prove of interest to scien­
tific readers. 
lI�g��iJ:2ig�rot�

t
�y :�ft��t"I!fIJf�����:$�� 

r:r.sena JOT tilu srrarea cirCUlaT. 
M U N N  & CO..  Publ ishers, 

Office of the SCI E N T I F I C  A M E R I CAN, 361 U R UA U WA 1' ,  N E W  Y O R K .  

THE 
AND Camera 

.... ___ F_O_R. S B'oO -
SNAP SHOTS OR 'r I M E  EXPOSURES. 

Plates changed in daylight by using Quad Chanaina Baa. 

Size of Camera, 4%x4%x6 in . 
Size of Picture, ::PAxi:%" in. # 

Semd 2c. stamp jor sample 
picture and ci'fculars. 

JUS T THE THING 
FOR CYCLIS TS 
AND TOURISTS. 

• 
# Room 5 5 ,  

C H I CACO. 

TH.E BICYCLE : ITS INFLUENCE IN 
Health aDd Disease.-By G. M. Hammond. M. D. A val­
uable and interestinll paper in which the 8ub]ec.t is ex­
haustively treated from the fol lowing standpOInts : 1. 
The use of the cycle by persons. in  health. 2. fI'he use of 
the cycle by persons diseased .  Contained in Sf'1 E�T1 FI(, 
A MERICAN SUPPLEl\J K�T, No. 1 OO�. Price 10 cents. 
To be had at thiS office and from all newsdealers. 

Using Natural Gas, 
Coal Gas, Producer 
Gas, and Gasoline di .. 
rect from the tank. 
1 to 40 H. P., actual. 

GRAND RAPIDS, MIOH" 
U. S. A. 

Manufacturers of the S t l l t z  St n ­
ti o n n .· y  :t n d  iH al' i r lf.� C '; a M  and 
Gn!"lO l i n f' E ll a i ll f· � .  Especially 
t�:�lrgg.

forR��s
at�i��

d 
m!��i��? 

tured or natural gas - Boats and 
launcbes. Prices within the reach 
of all. ar Semd jor CatalDaue. 

Mention this paper. 

T h e  Spl'i n g fi e h .  (;n !!it E n g i  l i e  CO�,  21 W. Washington St. , 
Sprillll'fi e l d ,  O. 

POWER COMPANY, 
8 E R I E  STREET, CRAND  RAP IDS,  M ,CH,GAN. 

CASO L I N E  LAU N C H  E N G I N ES AND L A U N C H ES 

ALCO VA POR  LA U N C H  
E n g i n e  and H e l m  Contro l led  from Bow 
Latest improved and only ]2 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches. Z. 3, 5 aLd 7 horse power. 

MESSRS. MUNN & Co , Solicitors 
Of Patents. Ilave had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden-
tial. A Ilandbook of patents and 
bow to obtain tllem sent free. 

PATENTS 
taken through Monn & Co. receive 
special notice in the Scie'nt�tic Anur. 
ican. This splendid weekly paper 
e�egant1.y illustrated, has the largeai 
CirculatIon of any scientific work. t3 a year. Specimen copies free. 

Address MUNN & CO 
New York, 3tH Broadway. 

Gi BRASS BAN D 
Instruments, Drums, Uniforms, Equip-

i . ments for Bands and Drum Corps. Low-. . �@! est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free · it gives Band 
Music & Instructions for Amateur Bands. 

_ LION & HEALI, 33·35 Adams St., Ch;cago. 

MEN ! WOMEN Taught to make Crayon Portraits in spare hours at 
�heir homes by a new copyrighted method. Those learn­rug my method will be furnished work by me, by which 
�'if EARN S8 TO S I 6  A WEEK. p:';����� H • .A.. GBIPP, GerDlaO .A.rU8t, T".rooe, Pa. 

All 
Dealers. 
Send jor Little Book, Free. 
SAM U E L  HALL'S S O N ,  2 2 9  West 

THE IM PROVED 

PERFECTION CAKE TI N S  
Loose bottoms. " Don't leak." l'he groove 
prevents that. Require no greasing. 

More than a mIl l ion American honse-
�i�r::i��py,: 'W

e
e
t
�:�� ��6��J

e
����� 

Tins by mail for 35 cts. Write for cat­
alogue showing ten styles - Round, 
§��!

e G����J Rn
lb��l!t

l
s1��

n :��:\�g�: 
to agents. R I C H A R D S O N  M F G .  C O . ,  

, R e ade St.,  Bat h ,  N .  Y .  

Z o e · B i o y o 1 e 
Send us $15 for attachments. 
complete, delivered free or 
write us. We will mail you 

catalogue. 
CH ICAGO 

ICE·BICY C L E  
S C O . ,  

5 0  Lakeside Bldg 
Chicago , I I I .  

T LAST WE'VE GOT 'EM ! '�tTRfHEA���� 
No more dull Knives. Skate@!, or Shear8 ! You can make the worst ���::':r�� �:1�1i �op�:(]iA'LwoFF�Re'TodsAG�� if:' �il\mEEd 
The Diamond Sk ste IS'oharpener fits the curve of any skate. Beauti­"fully nickeled. An excel lent ChriRtmas gift for the boys. Does the 

work in a minute. 'l'hey f!loell to Everybodb ! Agent!i' simply hand D"':::!i �::l:;:: �:.�l �n B�����J:W ���i:e aJt n;;J�' :t!fe Street, Chicago. 
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I CE  M '\ ( : H I !" E� .  (; ol' l i � �  E U ll i n e !Oi .  B r pwel'",' 
a l l d  H o n l er",'  Ill ac h i nel'Y . THE VILTER 
MFG. Co., MOO ClintOI.i Street, Milwaukee, Wis . 

Wan ted. Stationary engineers to send us their address 
Valuable information will be given regarding- a new and 
�ra�r. al:�:i�1 )oB

r
��j

i
(fr���

i
����'���:e,:�g�, ��: 

CONTRACTS WANTED. 
To manufacture Hardware SpeCialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine,Wis. 

" D Y NAMOS " care and Management of. 26 i11uB­
, trations. Pamphlet, Price 25c. 

American luduotrial Publ ishi n ll'  Company, 
Bridgeport, Conn. 

TURBINE W A T E R W H E E L S .  SEN D FOR PAMPH LET. 
JAMES LEFFEL & (JO • • 

SDrlaa;!leld, OhIo, U. S • .A.. 

Experimental � Workshop 
s .  P .  D EN I SO N ,  143 CENTER ST., N .  Y .  

ExperlnJ.��l�!!, OOEb��t!�r� 
DEAFNESS C U RED !  TH E 

E A R  VA PO RATO Rc .... Uf!afuelaon St.rlcUy8eientific principle. Sati"fllction guaranteed. 
Circulars free. EAR V APOR.&'fOR CO., lei LaS.He St., Chioap. •lncubators�Brooders ...... Beit in the world, hot water, pipe system . .  Will 

.� . hatch chicks when others fail. Catalogue Free. 
. Shormaker Incubator Co., .Freeport, III. U. 8. A. 

i!. POULTRY �Acr.�!e�i��:�?, .:, tlo�'i:'s 
trial 10 cts. Sample Free. 64-page practical 
poultry book free to yearly subscribers. 
Bookalone 10 cts. Catalogue of poultry 

,.. books free. Poultry Llctvoca!e,Syracuse,N. Y 
M ecl10nical D J'nu e- h t s lII Rn and Designer (26) Gra­
duate of ·a Polytechnicum who bas filled responsible 
positions with first class firms in mechanical depart-

�:fi:eA���
en

J?Jd,�g�f:l�:
n
�r���Je��

a
�����::

i
b��: 

Sprado, 1513 State St., RaCine, Wis. 

Hahn's Improved Watchman 's Time Detector 
This Clock is adapted for 6 or 12 stations, 
and the keys are all different. Tile regis-
11

r
��

g
a�d

d
r� 1�;i::���3�f �i�

i
��!

r
g:a 

style Time Detectors, which mark either 
by holes or an impression on the dial. 
For Circulars, address A. NA r\Z Io.\:: C C ) .  
1 1 8  U lIalll b e l'lS  �trcet.  N e n'  Y o rk. 

IlETAL and WOOD TOOLS WORKERS' FOOT POWER SCKOL���� 
LATHES,FORlIIERS, MACHlliEREBII,y PUUB S!WS .... d • w. carr; in Stock all the LEA D I N  C �°.::,thl�:""" �'ir1ll VERY LOW PRICES I Bend! oents for large Illus. Catalog. THE WILKINSON CO. , 83 RandOlph St., Chloe ... 

The Sc ientif ic American 

PUBLICATIONS FOR 1 8 96. 
The  prices of  the different pubucations in the United 

States, Canada, and l\..fexico are as follows : 
RATES BY MAIL. 

The Scientific American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year. - 5.00 
'l'be Scientific American. Export Edition in which 

is incorporated the Spanish Edition (monthly), 
one year, 3.00 

'I'be Scientific American Architects and Builders 
Edition (monthly), ohe year. - - 2:50 

COMBl�ED RA'l'ES. 
rl'be SCientifiC American and Supplement. $7.00 
'l'he SCientific American and Architects and Ruild-

ers Edition, - - 5.00 
1.'he Scientific American, Supplement, and Archi-

tects and Builders Edition, 9.00 
Prnpnrt ifITwie Hates for Six Months. 

'Phis includes postag-e, which we pay. Remit by po�tal 
or express money order. or draft to order of 

JU U N l'i  "" C O . , 361 Broadway, New York. 
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�i)vertisetnents. 
O R IH N A R Y  R A T E S .  

I"sid" Pn::e. each i U !!Ierti o n  • •  ' ,.;) cenr� a l i n e  
li nch:. P a � .· ,  t- n e h  i U lii e l ' [ i u l i .  - - $ 1 . 0 0  a I i  li e 

IF' For sonte classes oj Advertiscnwnts, Special and 
Hiqhc'r 'rates are required. 

'llbe ab�ve are charlIes per agate line� about eight 
words per l ine. This notice shows the width of the line, 
a,od is set in agate ty�·e. F.n�ravirrgi may head Rever­
tlsements at the same rate per allate. Une. by measure­
ment, as the letter press Adverti.�ements must. be 
received at Publication Office as ear]y as ')lhursday 
mornin£ to appear in the following week's i ssue. 

Handsomely illustrated in colors. Address 
AMERICAN TYPEWRITER eG •• 2.e7 Broadway, New York 

Over the hills 
and rar away, 

The whizzing wheels speed on to·day. 
As they Dy along the glad shonts ring­

.. Ride JIIONARCH, the wheel that's best and king." 

MONARCH 
KINO OF BICYCLES 

Beloved by his subjects because he does 
right by them. There's goodness and 
merit in every inch of his kingly fame. 

"' models. ,80 and $100, fully guaranteed. For chil­
dren and adults who want a lower 
price wbeel the Defl8D(·e is 
made in 8 models, liO to $75. 

Send for Monarch book.. 
Monarch Cycle Mfg. to. 

Lake. Usbted and 

Fulton Sts., 

CHICAGO. 
88 Reade St.. 
NEW YORK. 

aCfNTS WANTED FoR FINE TOOlS IN EV£RYSHOP. 
���R (;.H.BESLY& (;O. ....... Cy. CH ICAGO. I LL.U.S.A.-

The 
American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s  Lctters­
Patent N o .  463 , 5 6 9 ,  granted 

to E m i le Berli n e r  N m'em­

ber 1 7 , 1 8 9 1 ,  for a co mbi n ed 
Telegra ph and Teleph()ne, 

coyering all forms of 

Micro phone T ran smit ters 

or contact Telephon es. 

I c itut if i c  �tutricau. 
D A I M L E R  M O T O R  

B U I L D E R S  OF 
Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec­
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

.ar" Send for I l l u st rated Catalogue a n d  P r i ce List. 

W O R K S, " S T E I N W A Y , "  L O N G  I S L A N D  C I T Y ,  N .  Y. 

. . .  W E  ARE B U I L D I N C  • •  , 

Th $5 00 The Celebrated - e e _  

" HORNSBY-AKROYD" POCKET KODAK 
A----o l L  EMIliE  EAS'.DMAN KODAK 

The De La Vergne Refrigerating Mach i ne CO. Sf":f:.tt:::,�n:,:::,p�:'t R O C H E ST E R, fl .  Y 
FOOT E. 1 38TH STRE ET, N EW YORK. ____________________ _ 

M ETA L 

HAL F A CENTUR Y OF CYCLES . -AN 
intere8ting h i story of the cycle from it s origin up to the 
present time. r.I.'he first crank-dri ven bicycle. '.rhe 
.� bone-shaker " and its succes!;ors. 'l'he tri(�ycl p. 'I'he 
modern wheel . Cycle bu i ld ing a scienc.e. POints of im· 
Wrthe9}jW�·S{;�:ig�s�uc��fai�:d � ����NaT��:gOX���i: 
C A N  SUPPLEMENT, No. 1 "  1 2 . Price 10 cents. To be 
bad at this office and from an newsdealers. 

J r:: sso p·s S T E E LTHN�\RY L.. F O R  TO O L S, S AW S  £: Te. 
WI!! J E S SOP '" SONS t.: g  91 JOHN S T.  NEW YORK 

Machi nerv at Low Prices. t�t���n:�'b� 
Lathes, Drills,"Printing Presses, Saws, etc. An assort­
ment of first-class tools. We buy, sell. and exchange. 
WALLACE H. MANSFIELD, Nl!JW HAVEN. CONN. 

At a P · Bicvc les, W!ltches GUllS, l' uggiea H:,rness, 
Sf!WlDg :\Ischineil Org:ms. Ph nos :-' 1t feil,Too ; s  rIC D ':-cales of 1\.11 v <rieties :.nd : �(I other �rticles U Lists free .  CHIC I GO ScALE C o . ,  ChlC:l.gO. 1 1 1 .  

• 

J
IME 
from its earli· 
est conception 
to the latest 
product !  0 n-
years of solid 
research-

If you say .. Send me 
Catalogue No. 62. 

with your address to 

The 
Waterbury Watch 

Co. 
W aterbury. Conn. 

�e:::�l!���de. Peoria Rubber &: Mfg. C�" 
Write for terms and discounts. P E O R I A ,  I LLS. 

I •• I I .  I . ' .  I I I I III • I .  I I  ••• II I "  I .  

AS 
WE HAVE SAID 
BEFORE... 

Sterling 
SJiegeles 

NEED 
NO REPAIRS 

--are 
" Built Like a Watch" M8asnrin� 

Chesterman's, Excelsior, 
Lufkin's, Eddy's. Roe's, 
etc., .and supplies of all 
kinds for Architects, En· 
;{ineers and Draug-hts­
men. and run as easy Frost & Adams Co. 

Establisbed in 184R. 
39 COl"n h i l l ,  

BOSTON, MASS. 

who use the Comptometer 
have no trouble with their 
trial balance. Has it ever oc" 
curred to you that by getting one you might save lots of 
time, avoid mistakes and not ruin your nerves ? Write for Pamphlet. 
FELT &. TAR RANT M FG C O .  

62-S8 'UINOIS S T  . •  CHICAGO. 

� �I�DO You Play Cards? 

Ridden by the Elite 
_______ Of both continents. 

Elegant in Design, Above M aetua ) size. 
Send two-cent stamp and we 

Superb in Finish. wlll�FREE 
T H E  ACM E OF PERFECTION I N  CYCLE CONSTRUCTION. Our SOUVENIR GAM E COUNTER 

Art catalogue describing ladies' and gentlemen's models free by mail. 
INDIANA BICYCLE CO., - INDIANAPOLIS, IND. 

PR I ESTMAN SAFETY O I L  EN G I N E  
.. Phenomenally !ow Vn cost 01 operation."-Franklin Inst. 
!Ii 1O-:;,tM'lfu. Kerosene,  N OT G a s o l i n e  

N O R  
J<: N G I N EEIt 

Econnmical, Simnle, Safe, Au­
tomatic. For Electric Light­
Ing, Pumping, Milling, etc. 
P R I E S T  MAN & C O M PANY,  I nc. 
Front and Tasker Streets, 

There is hardly a U SE OF  POWER � �le�:���Ycr:!e����' s�rg� 
or on the Farm. the 

" C H A R T E R "  
is not now Illlln . It Is also run-

, h.. ....... . ning Boats).. we� Drlll_s> Pumps, 
" .  '@!!!!!!lIP Dynamos, Threshing Macbines, 

etc. Of course it also uses Gas-
--= . ....... ::=::s oline. 

CHARTER GAS E N G I N E  C O . ,  P. O. Box 1 48,  Sterl ing,  I I I . 

lI!i'" ES'l'A IlI.I S H E D  1 S 4 ;,) .  
The  Most Popu lar Scientific Paper i n  the World 

O n l y  5 3 . 0 0  a Y e ar, Incl u di u g  l'ostage. 

W e e k I Y - - :I �  N u mbers a Y e al". 

'l'h i. w i d e l  y c i n n l a t e .1 and splendidly lUustrated 
paper is published weekly. Every Dumber contains six­
teen pages of useful information and a lar�e number of 
original engravin�s of new inventions and discoveries, 
representing Engineering Works, St.eam Machinery, 
New Inventions, Noveltles in Mechanics, Manufactures. 
Cbemistry, F.lectricity.Telegrapby. Photograpby, .l.\rchi­
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'l' (� I' I I I '"  of � ll h ",c l · h  .. i n l l . - One copy of the SCIEN­
TIFIC A M ERICAN wiU be sent for one year -52 numbers­
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico. on receipt of 'J' h l'CC 1) 0 I l u1'14 by 
tbe publistlers ; six months, $1.50; three months, $1.00. 

C l n b lrii . ·  Special rates for several names, and to Post. 
masters. Write for partIculars. 

'rbe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

lU U N N  &; ()O . . 3 t H  H " o"dway, New YOI'I • •  --\it--Jtitutifit �mtritau Jupplemtnt 
ThIs is a separate and distinct publication from THE 

);CIENTU'IC AMERIC A \" ,  but is uniform therewith In 
size� every number containinJ,{ sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers RUC accompanied witb trauslated d"scrlptlons. 

THE SCIl!JNTIFIC AMERICAN SUPPLD'JONT 10 pllbllt!hed 
weekly, and· includes a very wide raDge of contents. It 
preser..ts toe most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Art!!, embracing Biology, Geology, Mineralogy, Natural 
History. Geography Archreo]ogy, Astronomy, Cbemis­
try, Electricity. Light, Heat, Mechanical :Engineering, 
Steam and RaHway Ene-Ineering, Minin�, S"'-IlJ Building,. 
Marinp. Engineering, Photography, TecbnolNY. Manu­
facturing Industries, Sanitary Engineerin�, Ag::riculture, 
Horti"culture, Domestic Ecvnomy. Riography. Medtcine. 
etc. A vast amount of fresh and valuable in.tormatton 

obtainable in no other publication. 
The most important Engineering Works, Mecbanisms, 

and Manufactures at home and abroad are illustrated 
and de�cribed in the SUPPLEMENT. 

Price for tbe SUJ;>PLEM.1i;NT. for t.he United States. 
Canada, and Mexico. $5.00 a year ; or one copy of the 
SCIEN TIFIC AMERICAN and one copy of the SUPPLE­
MENT, bot.b mailed for one year to one address for $7.00. 
Sinllie copies, 10 cents. A do ress and remit by postal 
order. express money order. or check, 

iU U N N  &; () O . ,  3 6 1  B r o adway. New York. 

--�--�ltildiltg �ttitinlt. 
THE SCIENTIFIC AMERICAN · BUILDING ED I TION Is 

issued monthly. $2.50 a year. Single copies, 25 cents. 
Thlrty.two large quarto pages. forming a large and 
splendid Magazine of Architecture. ricbly adorned with 
eleg6.nt plates and Gther fine engravings ; illustratlnll the 
most (.Interesting examples of modern Architectural 
COD.sttuction and allied subjects. 

Aspecial feature is the presentation In eacb number 

of a variety of the latest and best plans for private resl. 
dencefl. City and country� including tbose of very mod­
era.te cost as well as the more expensive. Drawings in 
perspective and in color are given, tOJlether with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and etleapness of this magnificent work 
have won for it the ].Rl'uest C i rc n l at i o n  of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

lU U N N  &; CO • •  3 6 1  Ilroadway. New York. --\it--��l'Ott �ditinlt 
of the SCIENT IFIC AMERICAN, with whIch is incor­
porated · u  LA AMERICA CIENTIFICA E INDUSTRIAL," 

or Spanish edition of the SCIEN TIFIC AMERICA.N Is pub­
lisb�d monthly. and is uniform in size and typography 
with the SCIBNTI F I 9  AMER I CAN. Every number con­
tains about 50 pages, profusely illustrated. It Is the finest 
SCientific, industrial export paper published. It circu­
lates throllghout Cuba, tbe West Indies, Mexico, Cen­
tral and South America, Spain and SpanishJ)ossessions 
-wberever the SlJanish language is spoken. THE SCI­
ENT I F l t  AMERICAN EXPORT EDITION has a large 
guaranteed circulation In all commercial places thrO'U!lh­

out the ' world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

a;r'"' Manufacturers and others who desire to secure 
forel!(n trade may have large and handsomely displayed 
announcemen�s published in this edition at 8 very 
moderate cost. Rates upon application. 

lll U N :N  &0 UO .. P u b l i shers, 
361 Broadway. N ew York. 

PRINTING INKS. 
'rae 8CIEl\TI FIC A 1\lIHc.IC A X  is pri.1lted With. CHA�. 

IJlN �]C JOHN80N IY. CO .. ); INK, Tenth and Lombard 
Sts • •  Philadeipnia, and 47 Rose SL. opp. Duane, New York 
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