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The manufacture of porcelain and earthenware is one of the most interesting 
of th e technical processes. The i l lustrations we present in this issue were taken 
in the works of the Knowles, Taylor & Knowles Company, East Liverpool, Ohio, 
th e  parent company of that city and the largest manufacturing concern of its 
kind in the United States, its business dating back to the year 1854. 

Porcelain and earthenware are made from clay, which, while moistened with 
water so as to be of doughlike consistency, is shaped and is then baked or 
partially vitrified by firing in a furnace. On removal from the furnace it may be 
coated with a fusi ble glaze and refi)'ed so as to fuse the glaze. This completes it, 
unless it has to be decorated by painting, which, if done, involves a third firing to 

fix the color. 
The first operation is the preparation of the clay. Kaolin, feldspar, flint and 

saIld are the principal con­
stit uents which enter into 
the com posi tion , all being 
finely grouiJd and the feld­

"par sometimes being cal­
cined. '1'he ditIerent in­
gredients are weighed so 
as to secure the proper 
proportions and are then 
mixed in a pug mill, which 
is a cylinder containing a 
vertical s h a f t  carrying 
m ixers, which shaft rotates 
and forces the thoroughly 
mixed clay out at the bot­
tom in a long prism. One 
of our cuts shows this ma­

chine at work. Mi x e d 
with a qu antity of water, 
the material from the pug 
mill is introduced into a 
large tank containing" a 
grinding apparatus. After 
grinding, the material is 
run otI into a large tank, 
and is then passed through 
bolting cloths, termed by 
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the workman the '·lawn." It is finally passed through I 
a filtering press. 

As a majority of pottery articles are circular in sec­
tion, the tUl'ning process in one form or another enters 
largely into the manufacture: One of our illustratiolls 
shows a thrower making' a vase on the historic pot­
ter's wheel. 'l'his apparatus is a horizontal table kept 
in rapid rotation. The lllass of clay for the article is 
weighed Ol1t, is placed on the center of the table, and 
by the fingers of the workman is rapidly brought 
to the l't'qllired shape. This is almost pure handwork, 
bnt in another phase of operations special shaping 
tools are u�ed, as shown in the cutR, representing 
"battering out" and" jollying." Tbese processes are 
shown as applied to plates. A mould representing the 
contonr of the one side of the plate is laid upon the 
table and on it the clay is placed. The workman, or 
"batterer," tht'n brings down upon the clay an ap­
proximate mould of the other side of the plate and 
passes the partly shaped article to the" jollier." The 
latter place� it on a potter's wheel, a profile mould or 
scraper is brought down upon it as it rotates, which 
shapes the surfac3 to the exact contour required. The 
cut is self-explanatory. 

Another phase of the shaping process is shown in 
the cut representing "turning," where the clay is 
turned off on a species of lathe. The operation of 
" pressing," another phase of the system, is also shown 
in one of the cuts as applied to the manufacture of 
pitc!lers Here sectional moulds are employed, in 
whieh the object is made in three or more pieces. 
The workman then rolls a lump of clay between the 
palms of his hands so as to form it into a cylindel' and, 
laying this along the joints, brings the moulds to­
gether to form the completed article. Another very 
ingeni()us way of forming articles of complicated shape 
i� the casting process. It should be said in advance 
that plaster of Paris is used universally for the moul.ds. 
This substance being very absorbent, the surface 
moisture is removed from the clay by capillarity, and 
this action is especially invoked in the casting process. 
The moulds for a pitcher corresponding to its exterior 
surface are placed together and held by a strap. The 
workuwn uses a mixture of clay and water of the con­
:4istency of eream. After thoronghly mixing it, he 
pours it into the mould; as the latter absorbs the 
moisture from the clay a film is soon formed which 
thickens gTadually, and when the workman finds the 
operation is complete, the surplus material is poured 
out of the mould, leaving in it the proper thickness 
of ('lay dried by capillarity, of the precise shape of the, 
interior, reproducing every detail. 

The articles have now to be filed, and kiln placing is 
the next operation. The articles are put in proper recep­
tacles called saggens, and are stacked up in the kiln, 
which is a dome-like receptacle connected with which 
is a furnace. 'When the kiln is full it is closed and the 
fnroaee is started, and for a number of hours, the period 
(lependillg upon the goods to be produced, the firing 
is continued. \Vhen cold, the ware b removed from 
the furnace, and is then terrned biscuit ware. 

Before the glazing is applied all rough pieces are re­
moved from the goods by an operation termed "fet­
tHng." Eaeh piece is carefully inspected and smootheL 
over if l'equired. It is at this stage thai; it may be 
ornamented in relief. This is done hy an India rubber 
bag syringe. The bag is open at one end and has a 
nozzle at the other. It is filled with mixed 01ay and 
water of proper consistency, and the workman ejects 
it by squeezing upon the surface of the object, pro­
ducing various designs, as shown in one of the illus­
trations. 

The glazing process comes next in order. The glaze 
consists of a special gla�s pulverized to the utmost 
degree of fineness, and mixed with water to a crealll­
like consistency. The articles are dipped into this 
and are removed with a quantity adhering. They 
are put into a glazing kiln in saggers and are heated 
until the glaze enters into a perfect fusion. After 
cooling, they are removed and are complete, unless 
they have to be decorated. 

Decoration consists in painting 01' imprinting de­
sign� upon the glazed surface with special paints. 

After the decorating, the article is again fired, so as 
to fllse the paints into the enalllel, and the article is 
finished. 

'l'he Knowles Works have been selected by our 
special artist, owing to the fact that they are the 
large,t. works of the kind in the United States. 

They have 19 regular kilns in operation, in addi­
tilln to 12 decorating kilns, which, with other kilns, 
bring up the total to 93 kilns. Over 700 employes are 
()ccnpied at the works. 

....... 
pJ·cservillg .lle (jolor of Flo nrers. 

The following method of preserving the colors of 
dried flowers, applicable to even the most delicate 
poppies, has been discovered by Herr Nienhaus. Am­
monia in the air is the main canse of flowers losing 
their tints; so Herr Nienhaus presses hi" specilIlens 
between paper which has been previou�ly satul'ated 
witt a solution of one per cent of oxalic acid in 
water. 
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THE ELECTRIC TRANSMISSION OF ENERGY. 

The complexion of the world and the phases of our 
existence, ov. ing to the astonishingly rapid progress in 
the arts, are U1,dergoing grave changes. The cruder 
animal powers are heing put aside in favor of mechani-
cal ones. A few years ago ferryboats were propelled 
across the rivers about �ew York City by horse power, 
as commellJorated by Fitz Greene Halleck in one of his 
poems. To·day a horse boat, as they were called, 
would appear as much of an anomaly and as archaic 
as a horse cal' will to our descendants. The introduc­
tion of the trolley has almost abolished what was ppr-
haps the greatest single fipld for the employment of 
horses. And lately Ulan has found that he can, on a 
bicycle, propel himself far better than any horse can. 
The bicycle is possible simply because of the mechani­
cal pel'feetion of the machine. 

Coal is now the great source of power. A ton of 
coal represents eight or ten thousand man power 
hours, an!l perhaps ovpr one thousand horse power 
hours. It can be produced for so small a price that 
in the regions of its production it is the slllallest ele­
ment in the expense of power production. There 
would be little choiee in the Pennsylvania coal l'egions 
between a steam plant or a water power plant for the 
production of power. But given the power, the ex­
pense only begins. '{'he turbine or steam engine is 
the first step that costs; the subsequent ones involving 
the distribution of the power require the expenditure 
of money for their maintenance. Shafting and dis­
tribution apparatus in general haye to be kept up, 
belting wears out, lubricating material has to be used, 
buildings must be kept in repair, and the labor and 
material charge for all this counts up rapidly. 
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of power. 

This being the field of electricity's triumphs, and a 
field as yet illlperfectly explored, it would appear that 

COll.cn... it would give great scope to experiment and inven-
(I1lustraten art.ieles. "re marked with an a'terisk.) tion. 'l'he dynamo builder prides himself on turning 

1������rc� :iE:dft���*t(;il:ie::::: i8� �f���)��izl�gt1�ve����h�g:"o�tft't: 20! lout a generator of ninety-eight per cent efileielJcy. The 
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_
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problem is made more tantalizing' by the fact that 
with a high enough potential small wires could tI-ans­
mit a comparatively great power, while the great dan­
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Accordingly the process of producing power in �ta­
tions by the best steam plant and of there converting 
mechanical energy into electri(� energy with scarcely 
any loss goes Oil, and is coineident with the traw;Illis­
sion of powel' over a circuit of resistance high enough 

PAGE to destroy the original economy, which, at the same 
time, is a cil'cuit of high original cost and high illtef(st I. AGs������:;'�li' .. ;;;-

MOla�se8 . .r:tilizatio.n.i.n.c�ttl.�.��.�d��.�:'.'.'.'.'.'.".: ��� . cbarge. To reduee this cost the rails are used as a re-A New Strawbel'ry.-l illustration .................................. 16045 ' turn, and a branch circuiting of the cunent follows, in 

Price 10 cents. For sale by all newsdealers, 

II. (}Jc�b:�ribe-§�����n�:n���if:abi�i�;Ji�i���1�i�'i;'�7:j�i��; some eases to the injury of neIghboring water mains 
Germany.-Skate salling at Berlin.-2 illustrations .................. 1603� and gas pipes. 

IlI.�!�A��e�!-lyHJA-;-,�1�1�. �:1'��H��dso�.e_l�!���f�'fiO[r:���$fsii�g In nearly all eases of electric distribution, although 
'l'esla·s laboratory, whicb was so recently destroyed by fire ........ 16048 the conductors lIlay be insulated, there is inevitable 

IV. CHEMIS'l'RY.-Acetylene for Gas Purposes.--An important waste and a balancing of interest acconnt on the origi-
brcf:.� �).l�.��.� .l���.��,��::.� �� ,���,i���. ��:::.I.��l.� .����. ��l.c.i��.���� 1f'1051 nal cost of conductors against the absolute waste of 

V�:I��s�;,e:�E��s:h�j}he W���1bn a��v�A�������1�1ur�r��e�t�� power. '1'here is ob\�jously a chance for SOllIe of the 
iJr'l.\�o�·\'!��P���li��;'o�ciS�;,:'��?u�rot;:'.bl�S:� .. :: .. ::: .... :: .... :: .. ::: . ... :: .. : i:;O�! greatest improvements yet effected in the electrical 

¥b�uif:ti,��rr?J�)p;:s��v·ation of Butter.-4 -nlustratiOI�s .. :: :::: t�&� science in the develoJ1lnent of a radically new, or at 

v. ELECT RI�I'l'y.-oil1'ank Fired by Lightning.-A reproduction I· least radically improved, system of delivering electrical 
�f an Instanta neous photograpb of a large oil tank i�nited by energy to the distant 1110t01' or lamp. hg-htnmg.-1111ustrailon ........................... .., ............. 10041 -

The New Telepi10 ne �ystem of Paris.-Description of the mul� tiple switchboard of a leadipg Paris exchange.-2 illustrations .... 10047 
I n teresti n g  Rifle '.rest. 

vI·I\<[1�olE<[��:;;��f�M.']���8 . . �u.���ce� of tb.�.SU��ia�:��:.� ... �: 1f.044 An interesting test of the new Krag-Jol'gensen rifle 

VII. MEDICINE AND HYGIEN�].-Health alld Athlet.lcs-Bv Sir bas been made recently at the United States engineer 
�l'f�:t��iu�e�����:�;�rpti.i'�if;;cPs·�;·�P�';;;����'{.�i���t.a�I�:�� If,049 gronnd at Willets Point. In order to detel'llline the 

VIII. MISCELLANEOUS.-'l'he Inqui,ition in Mexico.-First in- I penetrative power of the gun a number of pille boards 
Btallmeut of an interesting historical paper ................ ......... 16Q40 were fastpned tngpt her till a thiekness of fifty iuehes 

IX. NATURAL HISTORY.-1'be Ounce or Snow Pant b er at tbe I was ()bt�J.incd. Two of the shots fired at this target at 
JaJ���sd�nP\abnie�i�t.;,;�rigf-���ul��;���.�im·po;.tarii"paper' by 16043 i short range passed entirely through it and none of the 
FRANCIS H. HERRICK.. . . ... . .. ................................. .. 160;2

1 bullets fired penetrated les� than three feet. 'l'he same 
x. ���;;;�:n<;iEi�n��d::e:u���l�� r���ctbI���r��";fIUE�i��t�i',�:�� 16046 . test tried with oak planks also gave highly gratifying 

XI. PHOTOGRAPHY. Mercury Frames for the Pboto!,rapby of I results, the penetration in this case heing thirty-two 
Colors.-2 illustrations ....................... .......................... 16050 inches hon plates two-thirds of an inch thick were 

XII. 'l'HAVEL AND EXPLOHA1'lON.-lllteresting Discoveries in I also pierced. A very curious rPBult \"as obtained bv Africa.--An account of Lieut. Vnn Gotzen's expedition across r fi . 
b II t t 

' . 
f th" I t. I d "'  tror:;cal Africa ............ ...... ................................. ..... 16041 nng a. u e a a senes 0 In lrOIl p a. es p ace an 

_'fui;L;£'XIt��Xt:;��i�����¥I���c��g{�r�fs ��i��afI)ues1.�����i��s I inch apart. The bullet was found to pass through one 
ttg���� .. ?����� __ ��.�. ��:.���I� .����:���,.��� . �.�����:: .. �.I.��I.������ 16042 plate after another till it melted. 

© 1895 SCIENTIFIC AMERICAN, INC.



MARCH 30, 1895.] J ,itutifi, �mtri,au. 
Frederick E. Sickles. in the right direction, for Sickles expected to obtain of America is the great dam in the oeean that forms the 

By the death of Mr. Sickles a vacancy occurs in the this duty, which was high for those days, by carrying Gulf Stream. Place the continent of America so it will 
engineering world of no small conseq uence. The fol- a high steam pressure, 115 pounds, and by expanding lie east and west, there would be no Gulf Stream. If 
lowing interesting tribute to the deceased inventor and ten times. Mr. Warren Hill, who was present at the there were no other land on the globe than America, 
engi neer, from t he Engineering Rf>cord, will recall to time of the trial, states that the pump failed to take there would be no ocean currents except those con­
the m i nds of our older readers the excitement created water and ran away, to the great alarm of the w ater nected with America; but such is not the case. Africa 
at the timE' Mr. Dickerson was endeavoring to induce commissioners, who had assembled to witness the start- has her nose in the way, Australia and New Zealand 

the Navy Depart ment to introduce the Sickles cut-off ing up of the engine. The city of Detroit then sued intervene, and Asia i s  there to stop tides and make 
on al l  the government vessels: Dickerson & Sickles to recover thE' money paid them ocean currents in the Pacific Ocean. So when we find 

Mr. Siekles was an inventur of world-wide reputation, for the pump, but was beaten. large bodies of land directly in the path of the tides, 
and who for the  past seven years was the chief engi- Between the years 1840 and 1842 Sickles received six we find ocean currents also. All large oceans have 
neer of the National \Vater Works Com pany, of Kan- patents, t he most falllous of these being granted for their counter currents or edd ies. The water that has 
sas City, Mo. He died of heart failure March 9, at the the theory of w hat is now known as differential motion, been carried west by the tides has to return as currents 
age of 76 years. Born in 1819, on a farm near Call1den, and which was applied to steam hamlllers and to steam to supply the deficiency, thus imparting the eddy mo­

N . . J., after receiving a common school ed ucation young steering gear. the latter being the first steering gear to tion. The tides and the winds, with t h e  land and its 
Siekles started in his professional career as a rodman be operated by steam, and which, moreover, is i n  use in formations, wil l  produce every circumstance connected 
for the Harlem Railroad, and then, at the age of 1 7  almost all of the large steamers at the present day. with the ocean currents. 
years, was apprenticed to the Allaire Machi ne Works This patent, as well as that on the cut-off, was exten- The peculiar formation of th e land has a good deal 
in New York City. He showed at this time h is  taste sively infringed u pon, and fail ing to get relief through to do abont gett ing up the Gulf Stream. 
for mechanics by close attention to the study of physics, the courts, Mr. SicklE'S turned his attention to civil en· Some of the trade winds are caused by the rotary 
and while  in the Allaire shops noticed a defect in a gineering. Goi ng �West, Mr. Sickles helped to build motion of the earth. The sun constantly warming the 
s mall stationary enginE'. In devising a means of over- the Union Pacific Railway and th e large bridge at ail' at the surface of the earth, making it lighter hy 
coming th is he invented, in 1842, the well known Sickles Omaha. At auont that time he patented a device for day, while the night cools it and makes it heavier, so 
cnt-off, which was the first drop cut-off to be practically anchoring bridge piers. the cool air follows the sun around the E'arth, and that 
successful. Mr. Sickles was a member of the Engineers' Club of is the cause of its keeping one direction. \Ve have some 

Although Sickles has been given the credit of invent- Kansas City, and was beloved by all for his modest proof to establish this theory taken from the United 
ing the drop cut-off and dash-pot principle , now one of and gentle bearing and his charity toward all. States coast survey. Perhaps the most valnable item 
the principal features of the so·called Corliss gear, Mr. .. • •  , • is the discovery that the stream changes in velocity 
Thomas Rowland, president of the Continental Iron Cause of' the GuIC Stream a n d  Similar Ocean daily and monthly, and that prediction can bemade of 
Works, in formed us that Sickles was antedated by a Currents. the time of those changes. It will be remem bered that 
man named Barber, who i n vented the first positive re- They are produced by the rotation of the earth and the tides rise and fall dai ly, and the motion of the 
leasing gear and elllployed a dash pot to catch the by the land, with its  peculiar forlllation ; by the tidal stream depends chiefly upon the position of  the 

_ val ve as it descended. Barber's val ve was actuated by wave, with the trade winds. moon in its revolntion aronud the earth , and in the 
a single eecentric, and hence the cut-off eould only take If the earth were a true sphere and evenly covel ed same m anner the current change takes place , which 
place bet ween zero and one-half stroke. The m echan- with a layer of water, the t.ide would follow 1;he moon fullows the moon in its journey north and south of the 
ism Barber em ployed was erude and gave l ittle satis- aronnd th e earth with a broad, gentle swell and not ex- equator. When it was first proposed to open t h e  
factioll. Mr. Rowland said that Mr. Sickles t h e n  i m- ceed thre2 feet i n  height directly under the moon, and Panama Canal t h e  sch eme was strongly opposed on 
proved the Barber cut -off by introd ucing w hat he there would be no Gulf Stream or any other ocean cur- the ground that it wou ld endanger millions of lives. 
called a " wiper, " which, operate d by a sE'parate eccen- rents. It was asserted that the waters of the Pacific WE're more 
tric or by attach ment to a pin on the working beam, Now, if th ere were a narrow belt of land reaching than one h undred feet higher than those of the At­

allowed the cut-off to occur at any point from zero to from pole to pole, it would act on the principle of a Ian tic, and that if they got headway in the ditch they 
full stroke. Corliss, at a still later date, improved dam, and would !'top the natural course of the tides, would dro wn the country all around on the Atlantic  
the Sickles cut-off by makinb' it automatic by connect- and would raise them from three to twenty feet at least. side. It now turns out that the Atlantic is the h ighet· 
ing it to a governor. To cause a very high tide, form a bay one h undred of the two, and that the d ifference is about six and a 

From other sources we learn that Corliss was said to mi les long and fifty miles wide at the mouth and grad- half feet. JOHN P. WHIPPLE. 
have infringed upon the pal,ents of Sickles, and then ually comi ng to a point at the extreme end located on Milwaukee, Wis. 
began one of the most famous suits in histo!,�T Il,nd this belt of land that rE'aches from pole to polE', directly � , • , • 
after years of l i tigation Sickles obtained a favorable under the moon. The tide would rise at the E'xtreme Sodium in tile Streets. 

decision. Mr. Sickles then asked for injunction against end of the bay one hundred feet ;1t lE'a"t This forma- A very remarkable discovery has been made by Major 
the users of the engines, but it was denied by the courts tion gives the tide a very good opportur wenter Cardew, the Electrical Ad viser of thE' Board of TradE', 
on grounds of public policy. the bay and force the water upward. To make this in connection with the recent st reet conduit box ex-

III connection with t h e  right of Sickles to claim the better understood, I call your attention to the Bay of plosions in the St. Pancras district ; and it has been 
i n vention of the d rop cut-off it w ill be of interest to Fundy. It is the principle that causes the tide to cOIIlmunicated to the newspaper press. The state of 
know that Sickles, w h o  had a very interesting exhibit rise sixty feet or more at the head of that bay; it is the th e St. Pancras electrical distri buting plant had 
of his inventions at the Centennial, was recommended form of the bay that causes th e  tide to rise so high .  already been advE'rsely criticised by Major CardE'w; 
to receive an award for his invention of the drop cut· Now let us change ends of the bay and see what the and now he finds that the deposit un some of the in­
off by the board of j adges, of which our informant on effect will be, the locat.ion being the same and the sulators, suspected of being instl'Umental in causing 
this point, Mr. Charles T. Porter, was a member. This mouth of the bay only fifty feet wide and one hundred the recent explosions, contains" a considerable quan­
recommendation, the only one so treated of the vast m iles long and fifty miles wide at the extreme end or tity of th e metal sodium." '],he gravity of this dis­
n umber handled by the judges, was not passed upon head, there would be no tide at the extreme end, the co very is obvious. The Board of Trade think that 
by the committee on revision, and of this committee opening being so small at the mouth and the demand "the presence of this metal, which is highly in fiam­
Mr. Corliss was the chairman. for water so large, as it made its way up the bay, that mabIe by contact with water, appears to be so grave a 

The first marine engine to operate with the Sickles it would lose its force long before it reached the head. source of danger, and to afford so reasonable an ex­
c ut-off was, Mr. Rowland states, on the steamer But every flood tide would make a fall into the bay planation, in connection with the accum ulation of 
Ch ampion, a vessel uelonging to Commodore Vander- and every ebb tide would make a fall into the ocean. escaped coal gas, of the several explosions which have 
bilt and plying u pon Long Island I:;ouud in 1844. There would be no po�sible chance for a sufficient recently occurred," that the department m ust look 

Mr. E. N. Dickerson, a patent lawyer of considerable quantity of water to get into this bay to make a tide into the whole matter forth with, in conjunction with 
reputation, who had always teen interested in steam at the extreme end. The Gulf of Mexico is a repre- the Royal Society and the Institution of Electrical 
engi nes and their improvements, associated himself sentation in part of this formation, so m uch so that the Engineers. In the meantime, the Vestry are urged to 
with Mr. Sickles about this time for th e p urpose of ex- tide is quite small on the west shore. take practical steps to red uce the risk of explosions. 
ploiting such inve ntions as eith er might make, Mr. The course of th e Gulf Stream could be changed by The Electricity Committee of the Ve�try had a special 
Dickerson being an inventor of no mean consequence. cutting' across at the Isth mus of Pan am::!, a channel of mE'eting to consider the statement of the Board of 
Some time in 1850 the steamer Bay State was con- sufficient size to admit the passage of the water form· Trade; and they offered sund ry observations there­
structed for the Fall River Company, and the Novelty I ing it. The stream would then flow into the Pacific upon, concl uding with an expression of the " hope 
Iron Works, u nder the direction of its president, Ocean and no longer cross the Atlantic to warm the that the Board of Trade would bring pressure to bear 
Horatio Allen, made some changes in the valve gear of shore� of Europe, at it now does. The Gulf Stre:lIll is on the gas company to remedy the defective state of 
her engine that were decided to be an infringement on an equalizer of water as well as heat. If the water re- gas mains and services in this district, an d thus reo 
Sickles' patent. Messrs. Dickerson & Sickles thereupon mained equally distributed, there would be no ocean move the primary cause of the explosions. " Of course, 
sued the Fal l  River Company for i nfringement, and currents. The land, with its varied formation, together the vestrymen know very well it is impossible for 
,he suit, whieh attracted the greatest attention because with wind and tide, the great forCES which move or either themselves or the Board of Trad e to increase 
of Mr. DickHson's abil ity, was dE'cided in favor of displace the water of the sea , is continuall y causing i n- the sense of respunsibility felt by the gas company 

DickE'rson & S ickles. It was not so much for the mone- equalities of water. The moon and sun, by their  at-. for the condition of their mains and services. If the 
tary intE'rest to Sickles that the suit was begun, as to traction, draw the water from the poles to the center gas distributing plant in the St. Pancras district is 
E'stablish his reputation and the priority of his inven- directly ulldE'r the moon at the tropics, and is bronght old, and open to suspicion of general wE'akness, the 
tiol1. by the tide waves from the east to the west shore, company wil l doub tless have it relai d  at the earliest 

About the time the Collins Steamship Company had wh ere it is held by the moon, sun, and trade winds, and possible moment. But it  is beyond human power to 
constructed the Adriatic, Homtio Allen , of t.he Novelty forced along the shores north and south. The islarlds prevent occasi onal escapes of gas from a distributing 
Iron Works, applied some patented valve gear of his forming the CaJ'ibbE'an Sea act on the principle of a· network maintained constantly under pressure be­
own i n vention. These valves were ordinary plug cocks, breakwater or dam. · ThE'Y h old the water that neath the surface of roads and street pavements in 
but of massi ve proportions. These proving a failure, has been forced into the Caribbean Sea by the tides use for al l  sortlS of other purposes; and it i s  for the 
Sickles was engaged by Allen to remove the Allen gear and trade winds, which causes the water to be higher in owners of electrical culverts to see to it that these do 
and steam ch ests and replace them with h i s  OWl! i n- that sea and t urn it into the  Gulf  of  Mexico, w hich be- [ not increase the ordinary hazards of the streets.­
ventions. 'l'his work Sick les gave to the Allaire Works, comes the reservoir or fountain head, and whence the  Jour. of Gas Lighting. 
of wh ich Mr. T. F. Secor was th en prE'sident and Mr. Gulf Stream flows like a river from a lake. It is the •• • , • 
Rowland the ('hief of the draughting mom and in charge equalizer of water as well as heat, a.nd makes its way Eleetrified Paper, 

of the mechanical details. After the changes were iu the direction of the greatest deficiency of that ele- Mr. F. L. Stevens, North Hoosick, N. Y., states that 
made in the vah'e gear the Adriatic  started on her ment. in  the paper mills in that place they are sometimes 
maiden trip, d uring which her engines worked very The warmth of the stream is accountE'd for by the troubled with static electricity. In some cases sparks 
successfully. fact that its waters are supplied from the tropics, the six to eight inches in l ength are produced as the paper 

Some time in 1856 Dickerson & Sickles contracted tide wa,ves actin g on the principle of an eddy, so it  has leaves the calender. A steam dam per is used to pre­
with the city of Detroit to furni sh a pumping engine counter currents also. This  theory rE'sts upon the as- vent th is, or a copper wire, well grounded, is made to 
in which a dut�' of 100,000 foot pounds was guaranteed. sumption that the wa ter is  higher on the east than on I rE'st on the web as it passes from the calenders to the 
Although the engine was not a success, it was a move the west aide of tHe Isthmus of PanarlJa_ The continent reels. 
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A CONVENIENT SQUARE AND BEVEL. in the illustration also opens the valve to permit com-

In this tool two blades are rigidly connected with pressed air to flow from the reservoir into the crucible. 
each other at an angle of forty-five degrees, one of 'fhe air froUl the reservoir, rushing into the crucible on 
the blades having a grad uation of degrees, sides of top of the melted metal, forces the latter through the 
polygons, bevels, etc. , while the other has tables for outlet nipp l e  and into the mould, the continuing 
calculating rafters, braces, etc.  The i m provement has pressure causing the metal to pack sn ugly and make a 
been patented by M r. J Oh ll  McLean, of Mi l ler's Ferry, firm, smooth casting. The improvement is especially 
Ala. Its �tock, A, s upports in its lower end a pi vot, I designed to faci litate the casting of aluminum and 
B, on which is fulcrumed a blade, C,  having a seg- other denturf!s, as well as for a wide range of other 
lIlen ta.1 slot, C' ,  engaged by a bolt, D, in the upper work. It has been practically tested by the inventor 
part of the stock. The blade, C, has an extension during a period of three years. 
blade, g, adapted to form a try square with the • ' .  • 
stock, and on the blade, C, is a grad uation, F, indicat- ,.,he B reeding- o f  8 u ft aloes. 

ing d p,grees aud subdivisions and a lso the sides for A famous Montana character is Charlie Allard, of 
polygons, plumb levels for common rafters, hip and Ravalli. Mr. Allard is famous mainly because he is 
jack rafters, wit h seat and side bev-
els, and other desirable matter. 
This graduation is read on a fixed 
pointer, G, on the upper end of the 
stock. The blade, E, has on one 
face tables for calculating the 
length of rafters, its reverse face 
containing a brace scale, and there 
being in its lower edge apertures, 
E',  an inch apart, to be engaged by 
a point, H, having at its middle an 
enlargem en t  permitting it to abut 
for a rest against one face of the 
blade. A tranverse aperture, A',  
in the stock, is adapted to receive 
a pencil or any pointed instrument. 
The iiwentor designs t hat i nstruc· 

c' L" 

McLEAN'S COMBINED SQUARE AND BEVEL. 

tions shall be sent with the square, explaining the l one of th e o wners of the largest herd of buffaloes in the 
various purposes for which it may be advantageously country, and no man living has given to these now rare 
employed. animals more patient study and attention than h e. 

. '  • , • " The coldest storms of winter do not trouble them,"  
OUTFIT FOR CASTING LIGHT METALS. he says, " for their  thick, shaggy coats are windproof. 

The improved apparatus illustrated herewith is more During the heavy snows and blizzards they cli mb the 
especially designed for casting aluminum, or oth er hills and, t urning their breasts to the wind, defy th e 
metals so light as not to run freely from the crucible storm. They feed where the snow is thinnest. Cattle 
when melted, and which, from the same cause, are are driven before a storm and will often go with a wind 
liable not to form so perfect a casting as desirable. To 60 or 100 miles from the accustomed range, u nless they 
obviate th is  di fficulty, the apparatus provides for in- reach a sh eltered spot. Horses turn their backs to a 
j ecting com pressed air to the cruci ble above the molten stol'm, but the buffaloes face it every time. They seem 
metal, and also fOl' mai ntaining the air pressure in the to keep in about the same condition of flesh the year 
flask u ntil the metal has cooled. The improvement round, and are as good eating in the spring as they are 
has been patented by Dr. Edmond H. Casgrain, dentist, in the fal l, and a buffalo steak is as fine a morsel as 
No. 51 Rue St. Jean,  Quebec, Can. The crucible is sup- ever a man made a meal of. About two years ago I 

ported in a furnace of firebrick or other suitable mate- pnrchasl'd the Jones herd of b uffaloes, which was at 
rial, with an open space beneath for the flask, mount- Omaha. There were thirty- one of them in the herd 
cd on a. 1)loc": ca.rried by a screw, whereby the flask and we paid (fOl' I have a partner now) $18, 000 for the 
may be raised to bri ng its mouth in close conta<lt with lot. Marchiel Pablo, a wel l  known cattle man, has 
the outlet nipple at the  bottom of the crucible or low- joined me in the business, and for the past year has had 
ered for removal. In melting aluminum, a plug is not entire charge of them, so that I do not know j ust ex­
usually needed, the metal not running from the vent actly h o w  many we have-about 140 I should j udge 
on account of the exterior air pressure, and the slight now, and by next fall there will be fully 200 of them. 
ordinary incrustation ; but i n  casting heavier metal . ,  We experimented in  crossing buffaloes with all 
the ord i nary frangible plug may be employed, or a pl ug breed s of cattle and the results are most satisfactory. 
may he used which has a perforated diaphragllJ , ex- The polled Angus stock, when crossed with the buffalo, 
tending around thc mouth of the orifice within the prod uces a magnificent ani mal. The  fur is finer and 
crucible, and which h as a handle extendi ng up through closer than that of the buffalo and the meat is sweet 
the cover, as shown in the  small view. The diaphragm and wholesome. We are procuring as many of these 

CASGRAIN'S METAL CASTING APPARATUS. 

is employed to rem ove oxides from the metal in fusion 
bE'fore the crucible is closed. For melting metal ordi­
nari l y, the cover show n  i ll t he small view will  be placed 
over the p,rucible, the other CO\'er being then s wung 
up to one side. In the front wall of the furnace is an 
opening to recei ve the end of a blowpi pe, and near the  
top of the  crucible is an in let  connected by an air  pipe 
with a hand pump, or other means of supplying air 
under pressure. The air supply is controlled by a valve, 
and is delivered by a br'anch pipe into a reservoir and 
not directly to the crucible. Between t.he reservoir 
and the crucible is  a vah-e, from the stem of  which ex­
tends a le ver, connected with which, by a link ,  is a 
cover adapted to be held down snugly upon the cruci­
ble to resist the air pressure within.  The turning down 
of the lever carrying the cover to the position shown 

ani mals as possible, but will not put all Y on the market 
for several years yet. We are not selling any buffaloes 
either, for the reason that, we need them all at present. 
We receive letters every day from museum8, parks, and 
shows, wanting them in all quantities, and th ough we 
might dispose of one or two singiy, we have no pairs to 
sell. 

" A  good buffalo hide is worth $100 now in th e mar­
ket, and heads bring from $200 to $500 when mounted, 
and the value of these is stead il y increasing, so that 
buffalo breeding is as good an i n vestment as real es­
tate. Our herd is the onl y one I know a.bout. of  any 
size. There is a small one in the Texas Panhandle, and 
t h ese, with the few that roam in t he National Park, 
are the sole remnants of the thousands w h i(',h roamed 
the prairies h u t  a fe w years ago. "-Anaconda, Mon. , 
Standard. 

.. , . . .. 
The B razilia n  Pottery '''ree. 

Among the numerous vegetable products of Brazil, 
the Moq uilea utilis, or pottery tree, is n ot the least 
noteworthy. This tree attains a height of 100 feet, and 
has a very slender trunk, which seldom much exceeds 
one foot in diameter at the base. The wood is exceed­
ingly hard and contains a very large alllount of sil ica, 
but not so m uch as does the bark, which is largely em­
ployed as a source of si l ica for the man ufacture of 
pottery. In preparing the bark for the potter's use, 
it is first burned and the residue is then pulverized 
and mixed with clay in the proper proportion. With 
an equal quantity of the two ingredients, a superior 
q uality of earthen ware is prodnced. This is very d ura­
ble, and is capable of withstandi ng an y amount of 
heat. The natives employ it for all kinds of culinary 
purposes. When fresh, the bark cuts l ike soft sand­
stone, and the presence of the silex may be readily 
ascertained by grinding a piece of the bark between 
the teeth. When dry, it is generally brittle, though 
sometimes difficult to break. After being burned it 
cannot, if of good q uality, be broken up between the 
fingers, a mortar and pestle being required to crush it. 

[MARCH 30, 1 895. 
A n  Ironclad Canal Boat. 

One of the oldest and most nniq ue war vessels in the 
world is the ironclad canal boat belonging to Hol­
land's navy. The canal boat is a completely equipped 
war ship in miniatur'e, and is intended for service on 
Holland's extensive canal systems. The boat is about 
forty feet. in length and fifteen feet in  width, and her 
upper d eck is between three and four feet above the 
water line. Her sides are armored and her deck is 
provided with two little turrets, one fore and one aft. 
There are t wo masts, about twelve feet in height, and 
the bulwarks are not mnch over a foot in height. The 
turrets are supplied with the h eaviest guns which 
may be used to advantage in such close quarters, and 
her tops are provided with efficient machine guns. 

. 

The canal war boat is a valuable 
part of the defensive armament of 
Holland.  The canals of Holland 
are in many sections several feet 
above the level of the surrounding 
country, and they afford an im­
portant vantage point for the war 
ship's guns. The canals, besides, 
penetrate every part of the coun­
try, in most cases passing through 
the cities and towns, and it is, 
therefore, of the greatest import­
ance that a war ship of j ust this 
pattern should be at hand . Hol­
land's navy includes, besides t his 
uniq ue feature, about one hundred 
and fifty men-of- war ; of this num· 

ber, some twenty-five are ironclads, some comparing 
favorably w ith the best war ships of other navies. 

.. I • •  " 
AN IMPROVED VENEER PRESS. 

For pressing together several layers _ of previously 
glued veneer, and holding them firmly nntil the 
glue has set, the press shown in the illustration 
has been patented by Mr. William Clayton, No. 125 
Eighth Avenue, New York City. The lower fixed jaw 
is slightly convex on its upper side, the upper mova­
ble j:o>.w, sliding vertically in guide frames, being also 
slightly convex on its lower face. Both jaws are pre­
ferably of wood, and first come to a bearing in the 
middle, afterward grad u., I!y springing sufficiently 
un0"r �ressure to bri ng the adjacent faces to a level, 
the layers of veneer being thus first squeezecl together 
in .the middle, but every part coming under pressure 
as the jaws are straightened onto At the upper end 
of each of the guide frames i s  a block through which 
extends a screw socketed at i ts lower end in one end of 
the upper jaw, while at its upper end is a hand wheel, 
there being on each screw a sprocket wheel, and these 
wheels being connected by a chain, that both wheels 
may be turned sim ultaneously to move both ends of 
the jaw at a uniform rate of speed. To make a tight 
or loose connection of the sprocket chain, so that one 
screw may be turned alone when desired, each sprocket 
wheel has in its hub a pi voted spring-pressed latch , 
the bolt of which may slide in a smooth groove in the 
shank of the scre w, or in another groove in which is a 

CLAYTON'S VENEER PRESS. 

h ole to receive the bolt, as shown in the small view, 
either adj ustment being made by pressing on the latch 
and moving the wheel a slight distance up or down. 
Projecting from the ends of the upper jaw and sliding 
on vertical rods are g uide lugs, normally pressed up­
ward by spiral springs encircling the rods, the springs 
operatin g  to lift the upper jaw when the downward 
pressure of the screws is withdrawn. 

• • • • • 
PROF. RUGE states that th e purchasing power of 

money was mnch greater in 1492 than at present. He 
says the first expedition of Columbus cost only $7, 300, 
including the eq uipment of the three caravels. The 
salary of Columbus as ad miral was $320 a year. His 
captains received $16 a month, and the seamen $2 to 
$2. 50 per month. 
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DR. P .  H .  VANDER WEYDE. 

P. H. Vander 'Veyde, the well known Ecientist, and 
a former frequent contributor to the pages of the 
SCIENTIFIC A l\IERlCAN, died at his residence in this 
c i t y  on the morning of March 18, after an illness of a 
few d ays. 

Dr. Vander 'Veyde was born in Nymegen, Holland, 
in  1813, a country to which his fam il y, ori ginall y  Ger­
man, emigrated at the time of the Reformation. He 
st udied at D urpldorf and was grad uated 
from the Royal Academy at Delft. He was 
early known as a scientific teacher, writer 
and lecturer, h is first appearance in the lat-
ter capacity having been made at Bois-le-
Duc in 1833, when he d elivered a lecture on 
acoustics before the ph ilosophical society 
of that place. Subsequently he was ap-
pointed to the chair of mathematics and 
natural p h i losophy at the Government 
School of Design. In 1842 he established a 
j ournal devoted to mathematics and physics, 
and three years later was awarded a gold 
medal by the Society for the Promotion of 
Scientific Knowledge for a text book on 
natural philosophy. At the same period, he 
was editor of a political journal w h ich 
vigorously waged war against government 
ab uses. 

In 1849 he came to New York, bringing 
with him a valuable historical collection of 
philosophical apparatus wh ich he had been 
form ing for SOll e time. He then turned h i s  
attention to medicine, and after stud ying at 
t h e  College of Ph ysicians and S urgeons and 
the N e w  York Uni versity l\fedical College, 
was graduated from the latter instit ution 
in  1857. Directly after his  grad uation, he 
was appointed professor of chemistry in the 
New York l\fedical College ; was also ap· 
poi n ted physician to the Nort h western Di,,­
pensary, and practiced m edici ne in several 
parts of the city until 1859, when he reli n­
quished his profeEsion to occupy the ch air 
of physics, chemistry, and the higher mathe­
matics at the Cooper Institute. 

In 1864, th e  chair of industrial chemistry 
was ex pressly created for him at Girard 
Col lege. Resignin g  this professorship two 
years later, he returned to this ci ty, and de­
voted himself to scientific writing and ex­
peri mentation. In or about 1869, he con­
structed, after wood cuts published in a 
German periodical, a telephone transmitter 
t h at had bleen invented by the German 
sch oolm aster Philip Rei s. This apparatus, 
the first seen in this  country, is illustrated 

J t itutif it �mttitau. 
thirteenth century, was also an accomplished musi­
cian and well known as a composer, the number of 
his compositions amounting to more than three 
hundred. 

He was corresponding member of numerous scientific 
societies in Europe and America. 

Notwithstan d i n g  his advanced age, he enj oyed 
vigorous bod il y and mental  h ealth up to the time of 
his death, within a week of which event he wrote and 

DR. P. H. V ANDER WEYDE. 

and described in t h e  SCIENTIFIC AMERICAN for May completed an article upon modern electricity for a 
29, 1886. The original instrument of Reis had no ad- scientific j ourn al of this ci ty. 
j usting scre ws, so that its operation was uncertain. • . ' . 
Having provided these and made certain ot her i m - 'V aves. 

provements, the instru ment worked very satisfactoril y. . At the Royal Institution recently Lord Rayle1�h , 
Not so with the receiver, wit h which he first had con- I F. R. S . ,  d elivererl t h e  ti rst of a course of six lect ure� on 

sid erable trouble, but of which he succeeded in re- " Waves and Vibrations. " After gi ving a brief account 
merlying the defects by abandoning the principl e of of tht> nature of the wave forlll s, he said that he pro­
Reis and substituting the intermittent magnetization posed that day to deal more especially with waves of 
of an iron bar for the intermi ttent elongation of iron water. In such w aves the velocity was not indepen d­
need les. This res ulted in the production of a re- ent of the wave length (or distance between crest and 
cei ver which worked perfectl y. crest), as it was i n  the case of sound waves, which in 

D r. Vander Weyde was not content to rest with the air moved with the same speed whether they were long 
i nstruments of t h ese ty pes only, but a year or so later, or short. 'V i th waves of water the l ong- ones traveled 
in 1870, made a form in which there was a h orseshoe more quick l y  than the sh ort. 'Vaves at sea were mostl y 
magnet mounted back of and 
facing the plate armature. It 
was simply a powerful electro­
mll gnet receiver, something 
like, but immeasurably su­
perior to, the instruments 
shown in the Bell patent of 

six years later. 
In 1869, Dr. Vander Weyde 

accepted the editorshi p  of the 
Manufacturer and Builder, a 
scien tific journal of this  city. 
D uring his long connection 
therewith his pen was very 
active, and his contributions 
to the scientific press and es­
pecially to this journal were 
numerou s. He was one of the 
editors of Appleton's New 
American C yclopedia a n d  
contri buted many scientific 
articles to that work. As an 
inventor he had a wide repu­
tation, the number of patents 
taken by him on inventions 
of his o wn, mostl y  pertaining 
to electricity, bei ng more than 
two hundred. 

generated by wind, though other causes, such as eart h ·  
quakes, occasionally operated. B y  blowing the surface 
of a long trough of water wi th a powerful fan the lec­
turer  showed that the waves produced close to the 
source of the wind were shorter than those set up fur­
ther away. The effect of oil  upon waves was also illus· 
traterl and explain ed. Oil had no effect upon big roll · 

ers, b ut the broken water upon which it acted was j ust 
what was dangerous to boats in a tempest. A storm in 

mid-ocean generated waves of all length s, 
but at a distance a kind of regularity was 
found, since the long waves arrived fi rst, 
th e  shorter ones following after ward. In 
the i sland of Madeira the lectu rer said h e  
h a d  observed waves w ith the long periodic 
time of ten seconds. The height of waves 
in the sea had often been exaggerated , ow­
ing to the difficulty of m easuring them,  but 
th e highest authentic observation was about 
forty feet. The lect urer n ext discussed sta­
tionary waves as opposed to the progressive 
waves of wh ich he had been speaking. 
They were described as the result of the 
m eeting of two perfectly equal sets of pro­
gressi ve waves, and the production of two 
systems of them was sho w n  in a round tank. 
Lurd Rayleigh then Hpoke of the effects of 

waves on ships. He sho wed a small model 
boat so weighted as to h ave t he same roll­
ing peri od as the waves in the tank in which 
it floated. The result was that its rolling 
was exceedingl y  violent, but became com­
parati vel y slight when the weights w ere 
altered so as to ch ange the rolling period. 
'Val' ships, in which stability was very e8-

sential, were designed to have a longer pe­
riod of roll than any waves they were likely 
to encounter. The lect ure was concluued 
with some remark s  on standing wa ves, 
which it was explained would be formed i n  
a ri ver fl o w i n g  four miles an hour by a wave 
traveling up it at the same speed. T h e  

waves prod uced w o u l d  b e  standing a s  re­
gards an observer on t he bank, but pro­
gressing as regarded the water. 

. 4 . 1 .  
THE FRENCH EXPOSITION OF 1900. 

The prepa1'3 tory period of t h e  U n i versal 
Exposit ion of 1900 has bet'n devoted by Mr. 
Alfred Picard, its distingu ish ed commis­
s;oner-general, to a public exposU;on of t h e  
proj ects, which, a s  Mr. Guadet has well ex­
pressed it, in a report relating to the opera­
tion s of the j ury, which terminated its 
labors on December 28, 1894, has been espe­
cially a " competition of id eas. " The result 

of it h as been entirely satisfactory. The French archi­
tects have been able to respond to t h e  appeal that 
was 111ade to them w ith their habitual qualities of 
activity, fertile i m provisation and artistic training. 

Fi nall y, eighteen laureates have been rewarded, 
taki ng th ree first prizes, four seconrl prizes, fi ve' third 
prizes and six mentions. According to the terms of 
the programme, their proj eets rem ain the property of 
the administration, which can u se them as m ateri al  
fro m which to borrow the general elem ents of the final 
proj ect that it has to establish. This la bor is en­
trusted to Mr. Bou vard , an arch itect of merit whom a 
pal'tici pation inl  the w ork of our preceding universal 
expositions m akes especiall y competent. 

T h i s  competition is i t self alone a first indication of 
utili ty and intt'rest. After 
examining what it has fur­
nished, it cannot be doubted 
that the Exposition of 1900, 
although it has to surpass the 
fine one of 1889, will be at­
tended with a success that 
w i ll be as gTeat as it will be 

brilliant. For the artistic and 
indu strial honor of Fran ce, it 
will worthily mark the debut 
of t h e  t wentieth century. 

Let us recall h ere that the 
laureates of the competition 
of proj ects for the Exposition 
of  1900 were the fol l o wing : 

First prizemen : M e s s r s. 
Girault, Hell ard and Paulin. 
Second pri zemen : M e  s s r s. 
Ca,sien Bern ard, G a u t  i e r ,  
Larche & Nachon and Rau lin. 
Third prizemen : M e  s s l' s .  
Blavette, Esq uie, Rey & Troll­
cbet, Sortais & Toudoire and 
Pradelle. Fourth prizemen : 
Messrs. Bonnier, Hermant, 
Louvet & Varcollier, Masson­
Detourbet, Mewes, Thomas 
and De Tavernier. Dr. Van der Weyde, who 

claimed descent from Walther 
von der Vogel weide, the cele­
brated minnesinger of the MR. GIRAULT'S PROJECT FOR THE PARIS EXPOSITION OF 1 900. 

All these proj ects proceeded 
from the following great prin­
ciples : To establish a con-

© 1895 SCIENTIFIC AMERICAN, INC.



nection between the banks of the Seine ; to modify or 

rearrange the b u ildings remai ning from the precedin g 
expositions ; to preserve, as far as possible, the beauti­
ful planted groundR of the city of Paris u pon the site 
set a part for the Exposition of 1900 ; and to assure, 
also. as far as possible, an exact, methodical a nd 
rati onal classification. 

To o n r  regret, we cannot enter h ere into a detailed 
description of the prize proj ects, and sti ll less, pub­
l ish a host of original details, new conceptions and in­
genious and grand ideas fou n d  in a large number pf 
t h ose that came afterward and do their authors honor. 

We sh all be content, follo wing in t h is the magis­
tral selection of the j ury of awards, briefly to describe 
the three projects that were a warded the first prize 
and that ap pear to h a ve responded to the main 
idea of the great enterprise t h at is preparing. T h eir 
" artistic mean , "  if  it  be permissible to express our­
selves thus, well gi ves the image of the future exposi­

tion, and our readers, in looking at our engravings, 
will be abl e  to obtain a prelim inary idea of it. 
T h ese proj ects are. as we h ave said, those of Messrs. 
Girault, Hen ard and Paulin. We shall take them 
in al phabetical ord er. 

Mr. Gi rault's Proj ect. -Mr. Girau lt, using the power 
accorded him by the general program me of the expo­
sit ion, has suppressed all the struct ures remaining 
upon the C ham p de Mars, with the exce ption o f  the 
Machinery Hall ,  of 1889. and the Eiffel T o w er. Th ese 
two grand structures w ill well symbol ize, in 1900, the 
art with w h ich the engineer and architect were able 
to appropriate metal in the age of iron and steel that 
will have j ust passed. Nothi ng will be easier, more­
over, i f  it be desired , than to rearrange t h e  interior 
of the vast n ave of the Machinery Hall and to " elll­
bell ish " t h e  Ei ffel Tower i n  order to give it an 
architectural aspect. The 300 meter tower, which it 
would h ave been costly to demolish, is the joy and 
the admiration of visitors who com e from every q uar­
ter of th e globe. From its summit, it  will be possi­
ble not only to contemplate the com pleted Exposi­

tion of 1900, but also to see it constrncting and risin g  
like an i m mense fairy scene. Were i t  to regard i t  
o n l y  from t h i s  view point, i t  would be j ust and ra­
tional to preserve it. In the center of the Eiffel 
Tower, Mr. Girault has arran ged a large and beautiful 

cupola and two great monumental greenhouses for 
horticnlture on each sid e. This is the " embellish­
ment " of the tower, and it is certain ly well con­
ceived . 

M t·. Girault preserves also the Palace of Ind ustry, of 
wnlCh h e  ;" odifies the ar;proaches and gives it � ,liuU­
umental porch . This latter will  serve as a seeondary 
entranee to the exposition, the main entr.an ce of 
which will be sit uated on Place de la Concorde. 

In his proj ect. this able architect has, with special 
care, antici pated a general classification of t he mem­
bers o f  a same group in t h e  special palaces i n  whose 
center would be found the retrospective centennial ex­
posi tion. He would t h u s  furnish its visitors with 
e lements of inst ruction such as have not as yet been 
seen grouped in any exposition, and this certainly 
i s  a very h appy i dea. 

l\fr. Eugene Henard 's Proj ect. -I n  his project Mr. 
H e n a rd has preserved th e Machin ery Hall of the Ex­
pusition  of 1839 and the Palaces of Fine and Liberal 
A rts erected upon the Champ de Mars. \Vhat ch arac­
tE)rizes h i s  very beautiful and very imposing project i s  
that the Mach i n ery Hall would become the Hall of 
Fetes of the Exposition. The " h it, " to u se the com­
mon expression,  would be a colossal d om e  100 meters 
in diameter and 200 in height. The Cham ps Elysees 
would be connected with the Esplanade des In valides 
by a t h ree-arched bridge 100 m eters in width. 

M r. Paulin's Project. -In Mr. Paulin's proj ect , which 
is very sensible and v ery moderate in its conceptionR, 
it is the Seine t h at serves as the principal motif. Its 
banks, converted into gard en", would offer the visit­
ors varied recreat i ons, specimens of structu res of all 
countri es, and suspended g-ardens. As the river would 
serve not only as an axis, but also, in a manner, as an 
e ntrance to the exposition, a monumental bridge 
would be constructed at t h e  height of the Palace of 
Industry and its approaches would b e  provided with 
great tri n mp hal arch es. 

Mr. Paul in proposes the preservation of the Eiffel 
Tower, t h e  Machi nery Hall, and the Palace of 
Industry, Lut  he w o u l d  annex to the latter a gallery 
parallel with the Seine. and a vast central rotun da 
having an access near Place de la Concorde, with a 
grand vesti bule and monum ental stair ways. 

Such are the broad lines of the three projects that 
obtained the high est awards from the j ury. What 
will the exposi tion of 1900 he ? Every one is already 
ask i n g"  this question with curiosity.  

It would be necessary i n  truth to be m ore advanced 
than Mr. Bouvard himself and than M r. Picard in 
order to answer this question , for it  is  certain that the 
general and definite plan , in course of  elaboration, will 
borrow from the various prize proj ects all tlUt t they 
possess of the seductive, and that these d ifferent ele­
ments will be fused together in order to form a ma­
jestic and homogeneous whole. 

J t itutifit �mttitau. 
As to t h e  general impression, we will doubtless find 

a certain resemblance bet ween the new exposition and 
that of 1889, since the preservation of the Eiffel Tower 
and the Machi nery Hall materializes the souvenirs of 
1889 in a grand and indelible manner. 

But t h e  extension of the exposition u pon the two 
banks of the Seine w ill give it a character of evident 
innovation. The wide perspective opened, too, within 
the limits of the exposition, from the Palace of Indus­
try to the Esplanade des Invalid es, will  present to the 

visitors an unexpected spectacle. It serves as a moti ve 

for the construction over the Sei ue of a bridge that 

will remain after the exposi tion and take a place 

among the beautiful things that lllay be admired at 

Paris. 

Finally, the relatively wide area accorded to the ex­
position will permit its organ izers to establish the 
classification of the prod ucts with a clearness and a 
method that have been wanting in our universal expo­
sitions since the remarkable one of 1867, which , th anks 
to the work of the learned Le Play. was a model of its 
kind. ']-,he visitor will therefore be able not onl y  to 
be m ore easily amused and entertained, but also in·  
structed, and this i s  a quality that o ught to be essen­
tially possessed by such a great enterprise, th e m ission 
of which,  in a m anner, i s  to summarize the ind ustrial, 
artistic and scientific progress of an entire century. ­
La Nature. 
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thread by means of a pair of scissors as shown in Fig. 
1. The focusing was done while the I5hutter was held 
open by another th read , d, having a loop in it, which 
was slipped on the front cleat as shown in Fig. 3. 

To make a slightly prolonged exposure the thread, c, 
which held the shutter closed, was cut first as shown in 
Fig. 2. The looped th read , d, which h el d  the shutter 
o pen was cut im mediately after it, t h e  time elapsing 
bet ween c utti ng the first and second th reads bei n g  t h e  
time of exposu re. T he rapidi ty of the shutter is in­
creased by adding another rubber band. 

• • •  • 
Filter Beds. 

Consid erable attention has been directed of late to 
the purification of water in large quantities by means 
of artifici al filter beds. A number of th ese filters are 
being tested in various parts of t h e  United Sta te� and 
their use promises to hecome general. The u se of Uti 
filtered water, it is generally recognized , tends to spread 
dangerous germs, and the importance of some conve­
nient and economical means of supplying pure water 
can hard ly be overestimated . 

The filter beds sit uated at Ilion, New York, will 
serve to illustrate the general form of the arti ficial 
filters now in u se. The water to be filtered in this 
case is  sn pplied by a small stream wh ich is dammed 
up and cond ncted to a storage reservoir. Before filter­
ing, this  water pa-ses through a fou ntain which serves 

• • I • to aerate it. It is t hought that this oxygenates the 
A SIMPLE CAMERA SHUT TER. water, so that it will permit of sufficient n itrification 

BY GEORGE M_ HOPKINS. in t h e  filter b8ds without necessitati ng from time to 
During last sUJIlmer's vacation, the writer, while in time the aeration of the pores of t h e  filter. The filter 

the mountains enjoying the scenel'y and trying to sur- is arranged with an u nderdrain i ng consistin g of t wo 
vive an acute attack of photograph ia, received a courses of bricks laid dry. The lo wer course is placed 
superb lens ordered som e time previously, bnt th e  \ end to end and forms lines whi�h r u n  at righ t an gles to 
shutter was not yet completed. The lens was used the main collecting drains .  The space between th eoe 
with great satisfaction with the cap as a shntter, the lines is eq ual to the width of one brick. These spaces 

i i 
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A SIMPLE CAMERA SHUT TER. 

J 

onl y di fficulty bei n g  that of overexpos u re and the oc 
casion al loss of a subj ect requiring an in�tan tan eous 
exposure. When, h owever, a desirab le snap shot sub­
ject presented i tself, an instantaneous sh utter becam e 
a necessity, and h e nce the i nvention of an exceed ­

i ngly si m ple shutter for the e mergency. 
'£his shutter, which is h ere i l lnstrated , has been used 

since its  first application t o  th e  camera, notwithstand­
ing the adaptation of the fine shutter belonging to 
the lens. 

Two oblong pieces of pasteboard box, four hair pins, 
four comllton pin s, a long thin rubber band, a piece 
of black velvet, and a piece of thread constitnte the 
materials, and the tiIlJ e required fOt" making the ap­
paratus was twenty minutes. 

In the center of one of the pieces o f  pasteboard was 
formed an aperture to fit over the thread ed end of the 
lens tube, and in the center of t h e  other oblong piece 
of pasteboard was form ed a wide tr3.nsverse s lit, and 
a piece of black velvet was attached to one side of the 
pasteboard and carried over the edges around the slit. 
In the absence of other forms of wire four h air pi ns, a, 
were straightened, t h e  ends of each one bent at right 
angles in the same direction and inserted in opposi te 
edges of the pasteboard above and below t h e  lens 
tube. T wo of the comm on pins were inserted in the 
front of the lower part of th e movable port ion of the 
sh utter, from opposite dirpctions,  forming a cleat for 
the reception of the piece of thread. and i n  a similar 
way two pins were inserted in the stationary paste­
board. A slender rubber band, b. was stretched 
around diagonall y opposite ends of the pieces of paste­
board with i n  t h e  w i re arms, a, and was prevented 
from sl i pping by the ends of the arms which entered 
the pasteboard. 

This shutter was set by raising the front part so as 
to b ring t h e  lower imperforate portion against t h e  
front of t h e  lens t ube, thereby shutti ng o ff  the light, 
th en bringing t h e  thread , c, already attached to the 
cleat on the stationary part, around the cleat on the 
movable part. The exposure was made by cutting the 

are covered with the second course of bricks, and o ver 
this is spread six i n c h es of  pea gravel, and over this in  
t urn a layer of sand thirty inches thick, of a u n iform 
grade through out. Th e w ater passes through this fil­
ter into the collecti ng channels formed by t h e  first 
cour�e of bricks, and is then collected in a clean water 
basin for distrib ution. 

A filter of a slightl y  different form was opened in 
1893 i n  Lawrence, Mass. I n  this case t h e  fil ter ll:ea­
sures t wo and one-half acres, and fil ters 5, 000, 000 /!al­
Ions of water a day. It is arranged in a num ber of 
beds, each of which has a depressi on in the centpr 
which makes it possible for the water to rise grad ually 
over the sand. The depth of the sand in these beds is  
five feet, and i n  the deprpssion s  a fine rgrade of sand is  
use d to equalize the filtration for all parts of th e bed. 
Artificial filter beds of the sam e general form have also 
been i ntrod uced at Pough keepsie, H udson , and Mount 
Vernon, N. ·Y. ; at Nantucket, Mass. , and else wh ere. 

Some very sati sfactory resuHs are also obtained, i t  
i s  claimed, by rapid o r  mechanical filtration with the 
use of coagu lants. In this method, a rapid stream of 
water i s  furnished for several h ours, and the filteri n g  
sand is wash ed by th e distu rbance created b y  re vers­
i ng the c urrent u ntil the water which comes from 
t h e  sand is perfectly clear. Several processes of carry­
ing" on mechanical filtrat ion have been patented, and 
companies have bpen formed to fill contracts for eon­
str ucting such filters. The filtration of dri nking w ater 
is a necessity in many parts of the country, and it is  to 
be hoped that filters of some form may in time come 
into very general use. 

Priln i ti v e  (1""ir e  J.£ ngi n es. 

The oldest known fire engin e  for pumpi n g  water is 
probably the one mentioned in the Sp iritalia of Hero, 
about 150 B. C. T his engine. it is said, was contrived 
with two single - acting pum ps with a single beam 
pi voted bet ween the t wo for working the plungers. 
The streams o[  water u nited in a single discharge p ipe 
and passed up a trough having an air chamber, aml 
out of a nozzle w hich might be turned in any direction 
as desired. F ire engines appear also to h ave been used 
extensively by the earl y  Romans, who furthermore or­

ganized regular fire brigades. 
In t h e  early part of the sixteenth century a fire en­

gine known as a .. water syringe " was introduced, 
which,  in a measure, resembled the m odern forms of 
fire engines. This was mounted on wheels and t h e  
water w a s  pumped by levers. This form of engi ne was 
very generally used in Germany. I n  England about 
the same time large brass syringes were used. Th ese 
held several quarts of water and were operated by 
three men, two of them h ol ding the syringe at each 
side with one hand and directin g  the n ozzle with t h e  
other, w hile t h e  third operated the plunger. It  was 
necessary, after having d ischarged the water from the 
syring e, to refill it  from a w ell or cistern near the fire 
or from buckets. The syringes were la ter fitted to 
portable tanks of water. The first successful fire en­
gine was probably the Ne wsham engine, and this was 
the pion eer of m anuall y  operated fire e n gi nes. The 

pumps in these engines were built on m an y  d i fferent 
designs, but in most cases they were operated b y  
levers. Fire engines similar in form to the Newsham 
engine were in use up to the year 1850. 
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( ndian F u neral Tree". SHIPS OF THE NEW UNITE D STATES NAVY. boats Machias and Castine, t hey were found to be too 
A remarkable specimen of the red cedar was recently In August, 1882, Congress approved an act to com- topheavy in a seaway. To rectify th is  defect it was de-

unearthed by the opening' of the Metzgar Indian plete the double turreted mon itors and for the COIl - cided to lengthen them. Accordingly the two vessels 
Mound, on Deer Creek, near Yellow Bud, in Ohio. A struction of a 6. 000 ton protected cruiser. '1'his act were cut in two amidsh ips and reb uilt, thus righ t i n g  
large bed of ashes, a quarter of an inch in thickness, was s o  vague t h a t  it was not  u n t i l  March 2 ,  1883, that t h e  blunder originally made. I n  these two ve�Rels 
covered a space of  about ten feet by six. Near the edge Congress appropriated $1, 300. 000 to begin the construc- there is  but one point of difference, the Machias h av­
of this ash bed a large log was found. It was about five tion of four ships. Wit h these ships the new navy ing a speed of 14'5 knots from 1,  600 indicated bOI',e 
and a quarter feet in circumference, and as sound as if was born, and each year since it has been added to po wer engines with a displacement of 1 , 050 tons, w h ere 
buried but a few years ago. The side branches h ad until we have now a n aval list of nearly a h u ndred the Castine makes but 14 knots with the same horse 
been cut away from the log, and one of the  scars was ships in commission ,  ready to be commissioned or power and displacement. In armament the two ves�els 
so perfect that the marks of the stone axes used in the building. each carry eight 4 iuch rapid fire, four 6 pound er, t \\'o 
work are plai nly d iscernible. There are no cedar t rees A mong this number' are five double turreted and 1 pounder quiek fire and two Maxim gu n�. The Petrel 
now growing nearer than ten miles from that immedi- thirteen single turreted monitors, six battle ships, one is of 890 ton s displacement, has a speed of  13 Imot s, en­
ate neighborhood, and n one were there growing when coast defen&e sh i p, t wenty-five cruiser�, one dy namite ginps of 1, 300 ind icated h orse power, a battery of fou r  
the early settlers came, s o  that the trees m ust have d is- cruiser, o n e  h arbor defense ram, o n e  naval school sh ip, 6 inch breech-loading  rifles, three 3 pounder quick fire 
appeared from t here long ago in the past, or the iill- eight gunbm,ts, six torpedo boats (including one ram and four Maxim guns. 
pro bable alternative accepted that the log was brought and one 8ubmarine), one survey and one dispatch The coast defense double turreted ship Monterey 
from a long distance. Evidence was furnished that boat, besides many vessels of smal ler build and effi- has a displacement of 4, 048 tons, a speed of 16 k nots, 
the  log was originally about eighteen feet long. ciency, ,ervin g  in  different capacities where they are engi nes of 5, 400 ind icated h orse powm·. 
Right beneath the log was a skeleton of  a hu- respectively stationed. Moun ted in h er two turrets are two 12 i nch and two 
man being. A smal l pen had been made of sIIlall ce- Of  the enumerated vessels, the six battle shi ps, 10 inch breech- loading rifles. with a l ighter battery of 
dar sapli ngs, arranged in the for m  of a tepee around eighteen cruisers, six gun boats, five torpedo and one six 6 pounder, foul' 1 pounder quick fire and four 
t h e  large log. The skeleton was about t w o  feet belo w d ispatch boat, the naval school sh ip  Bancroft, the Maxim gu ns, mounted on the buperstructure and in 
the original surface of the ground,  and the earth form- harbor defense ram Katahdin, the dynamite cruiser the fighting top. 
ing the mound over the skeleton had a depth of  about Vesllvius and the coast defense ship Monterey, are The harbor defense ram Katahd i n  carries but a 
thirty-four feet from the summit. The  earth to form built  of steel . light secondary battery of four 6 pounder q uick fire 
the mound h ad eVid ently been brought in  baskets by T h e  eighteen armored monitors, one cruiser, two guns. She h as a d isplacement of 2, 050 tons, a speed of 
manual labor, as the " dum ps" in some cases, formed gun boats, the  survey steamer Ranger and the ram 17 knots, and engines of 4. 800 i ndicated horse power. 
by different  tinted materials, could he di stinctly seen.  Alarm are of iron, while the old wooden ships include The d yn amite cruiser Ves uvius has a displacenlPnt 
'r he circumstances favorable to the preservation of the six cruisers and th e store ship Moh ican.  of 725 tons, a speed of  21 lmots, and engines of 3. 200 
('edar log h ad evidently aided in preserving the skel- The shi ps are divided into four clas�os : (1 )  Armored, indicated horse power. She was designed to throw 
et on ,  and it i s  possi ble the size of , th e  log had includin g the battle ships, lllonitors, el'u isers and eoa�t 600 pound charges of d ynamite from h er 15 inch pneu­
HOrne  rE'lation to a dist ingubhed personage. The defense sh ips ; (2) un armored protected vesselH, includ- matic gnns, wh ieh are supplemented by three 3 
body had been laid straight u n der the log, with legs ing cruisers, gun boat s and dispatch boa ts ; (3) unar- pounder ra pid fire guns. The torpedo boat C ll sh ing  
extended and arms at the sides. Around eaeh wrist rnored ship3 of iron ; (4) wood, comprising' vessels of i s  of 116 tons d isplacemect,  has engines of 2, 500 indi-
were two bracelets, made of nati ve eopper, and several the old navy. cated horse power, and a speed of 22 '5 knots per houl'. 
h un dred shell  beads were around the neck and on the The ill ustrations on other pages will gi ve OUI' read- Among the vessels shown on page 201, the Iow a 
(· hest. It is believed that the dry asbes with w hich the ers a fair idea of t ilt' appearance twd the proportionate stands  first with a displacement of 10, 286 tom, il1-

bOlly had been covered, in addition to the great d epth sizes of forty of t h ese new vessels, the earliest built d icated horse power of 11, 000 and a contract speed 
f l'OIll the surface, h ad aided in  preserving the log as vessels being �hown on the page to the  left, and those of 16 '5  knots. 'V hen ready for act h'e service th e 
well as the h u m an rPIllains. E ven traces 01' hair of later construction on the rig h t  hand page. Iowa will carry a battery of  four 12 inch and eight 8 
were found around the skull ,  as well as dried and The first class battle ships l\1a�sa.ch u setts and Oregon. i nch breech-loading rifles, �ix 4 inch rapid fire guns, 
shri veled portions of th ! brai l l  were found,  whi le on page 20 \ a re each of 10, 231 l O l lS d isp lacem ent, 9, 000 t wenty 6 pounder, s ix  1 pounder quick fire and t wo 
rude doth and matti ng, as ,, -ell as b uckskin, put over ind icated h orse po wer, de veloping a s peed of 16 knots to Maxi m  gun s. The Indi'1na, now neari ng completion, 
the corpse before the ashe", were in a fair state of the former and 16 '8 ktl ots to the lat,ter. In armamell t is one of th e three heaviest vessels which at present 
preservation. As the use of the cedal' log would �ee lll these t w o  sh i ps are p recisely the same, carrying four 13 are on the naval list. She has engines of 9, 000 indi­
to h ave been a matter of choice, it opens a new field inch,  eight 8 inch and four 6 inch breech ·loading rifle�, cated horse power, a speed of 16 knots and a dbplace­
for ,peculat ion as to the pos�ibility of the tree having Eixtp'lll 6 pounder and four 1 pounder quick fire, and four ment of  10, 231 tons. In armament and construction 
had EOll1 e spedal sign i ficance in the funeral cerenlO- Maxim guns. '1'h e  second cl ass battle shi p Texas has she is the counterpart in  every particular of her E ister 
nies of the :MOlllld B ui lders. A section of the log h as a speed of 17 k nob with 8. 600 indicated horse power ship Massach usetts. Her bat tery wiII have fo n r  13 
been secured for the museum of the Academy of Natu- and a displacelll en t of 6, 3(;0 tOllS She m ounts two inch , eight 8 inch, and fOll l'  6 inch breech-loading rifles, 
ral Sciences, of Philadel phia-th e  exploration, indeed, 12 inch an d six 6 i nch breech - loading ri fies, twel ve 6 s ixteen 6 pounder, six 1 pounder quick fire and fo ur 
having' been made nnder the au�pices of that body. ponnd e:', four 1 pounder q uick firing and fou r  Maxi l ll Maxim guns. The secon d class battle ship Maine has a 

• • • ' • gnns. displacement of 6, 648 tons, a speed of o ver 17 '7 knots, 
Pai n t i n g  C a n i age Bo dies. Of the protert-ed cruis ers, the Chirago has a dis- and engines of more than 9, 000 indicated h orse power. 

Here is what an exper i enced man writes i n  Varnish : placement  of 4, 500 tons, a speed of 15 knots and 5, 000 She has four 10 inch and six 6 inch breech -loading rifles, 
My subj pct is white  lead. I have been experilllent- indicated h or;;e power, Her bat tery contains fo ul' 8 with a secondary battery of t welve 6 pounder, fou r 1 

ing with it for some tillie, and am fully convinced inch, eight  6 inch,  and t wo 5 inch breech-loading rifles, pounder q uick fire and four Maxim guns. The cruiser 
that it  should be ll sed very spar ingly in the pai nting four q uick fire and eig l l t  Maxim gllns. The Balti more Brooklyn,  now on the stocks, is  an im proved model of 
of a cal'l'iage body, and more especially as a putty. has a displacement of 4, 413 tons and incl ieated speed of the New York. She is to h ltve a speed, according to 
YOll natura l l y  ask w h y ? 19 '2 knots furnished by engines of 10, 750 ind icated horse contract, of 21 knots, to be of 16, 900 indicated h orse 

'V hat is white lead ? It is  a corroded metal, which power. Her battf'ry h a H  two 8 in .. h and six 6 i nch power and h ave a displacement of 9, 250 tons.  Her 
is capable of Iwing brough t back to its original state, breech-loading rifles, fo tlr 6 pounders, t wo 1 ponnder batteries wi l l  be eight 8 i nch breech -l oading rifies, 
but w i t h  a loss of its weight, thus proving that it has q uick fire and seven Maxim guns. The Philadelph ia, twelve 5 inch rapid fire, t welve 6 pounder and four 1 
not lost its metal lic property of expansion and con- with the same displa('ement as the  Balt i more of 4, 413 pounder quick fire, four Maxim guns and two light or 
traet ion .  tO l l S, has made 19 knots with  10, 500 ind icated hor�e field pieces. 

H o w  can we prove this ? Let us make a white lead power. She llIounts twelve 6 inch breech-load ing The New York has a speed of 21 knots, triple expan -
pu tty taper t wo inches long, one and a h alf inches at rifles. fon r  6 pounder, four 1 pounder qniek fire and 7 sion engines of 16, 000 collective indicated horse power, 
the large end and one inch at the small end. Let it Maxim guns. Tht' San Franeisco has displa(�t'm ent of and a displacement of 8, 150 tons. Her armament con­
get perfectly d ry, then have i t  t urned accurately and 4, 083 tons, a speed of 19 '5 lmots and engines of 10 500 sists of six  8 inch breech-loading rifies, twelve 4 inch 
fit a brass ring to the large end when the putty is at a indicated horse power. She carries t welve 6 i nch I' rapid fire, eight 6 pounder, four 1 pounder quick fire, 
tem perature of 30 degrees. Then raise it to 90 de- breech-loading rifles, four 6 pounder quick fire and and four Maxim guns. The Newark has a displaee­
grees and attempt  to pass it through the ring. You seven Maxim guns. mc ut  of 4 , 083 tOIlS, an indicated horse power of 8. 500, 
wi l l  find that you cannot do it, thus proving that The Atlanta and Boston have each a dis placement of driving her at the called for speed of 11l kn ots. In 
white lead putty expands  at n o  uncommon ch ange of 3, 189 tons. The Atlanta has a speed of 11) '4 k nots, at· armament she is inferior to th e Chicago, carrying 
tem peratnre. tained by 3, 511 ind icated horse po wer; t h e  Boston re- twelve 6 inch breech-loading rifles, four 6 pounders, 

'Vhat are its adhesive qualities ? Very little in itself. q u iring 3, 780 indicated horse power to attai n a speed quick fire, and nine Maxim guns. The C harleston has 
It is unl ike �due or other resinous substance, w h ich of 1 5  knots. On both of th ese ships the batteries are a d isplacement of 3, 730 tom), engines of 7, 500 indicated 
penetrates the fi ber of the wood and in a Illanner the same, consisting of two 8 inch,  six 6 i nch breech- horse power at a contract speed of 17 knots. Monnt­
cl inches itself, but l ike the brick to the mortal', i s  h eld loadi ng rifles, six quick fire, and six Maxim guns. ing batteries of two 8 inch and eight 6 inch breech­
by absorption. Of the  unprotecte d cruisers, the Minneapol is has d e- loading rifles, four 6 ponnder, two 3 pounder quick 

How can we prove t h i s ? Paint a thin board with veloped a speed of 23 '073 knots, with engines of 21, 000 fire, and eig'ht Maxim guns.  
three coats of wh ite lead mixed w ith oil and turpen- indicated h orse power. Her displacement is 7. 47;3 In  the Marblehead and Montgomery the government 
tine (or briek is sti l l  better). 'Vhen perfectly dry place tons, she carries one 8 inch an d t wo 6 inch breech-Ioad- contract calls  for two sh ips of thp  same dimensions and 
it under an exhaust purlJp, and you wi l l  find that the ing rifles, eight 4 inch rapid fire.  t wel ve 6 pounders, armalllent, with displacements of 2, 000 tons,  engines of 
white  lead coats wi l l  part from the wood or brick. eight 1 pounder quick fire, and fonr Maxim guns. 5, 400 indicated horse power, driving the s hips at a 

Now,  I lleed not tell you how we usually paint a The Cincinnati and Raleigh are government pro- speed of 18 '3 knots. The batteries of these t wo sh ips 
carriage body. but we do not first coat it with lead ductioIls, having been built, the former at the Brook- comprise two 6 inch breech -loading rifies, four 4 inch 
and then freel y coat i t  with a m atter wh ich has no  l yn navy yard, and the latter at the Norfolk yard. rapid fire. four 6 pound er, th ree 3 pounder quick fire, 
expansive qual ity, except when subj ect to intense They are of 3, 1 83 tons displacemen t, 10, 000 ind icated and two Maxim guns. 
cold ,  and w hich ('on tracts by h eat. 'Ve h ere find t hat I horse power, and a �peed of 10 knots eaeh. The Cin- The Concord and Benni ngton are similar shi ps in 
the elemen t w h ieh expands the  under coa t s  contracts I cinnati carries olle 6 inch and ten 4 inch breech-loadin g  all but their displacement, the  latter be ing 1. 750 to 
the outer on es. Is it any won del' that our paint cracks II rifies, t w� 6 pounders, two 3 poun der qui�k fire, and the former's 1, 700 tOilS d isplacement, with

. 
iud icated 

and peels off, or that our putty protrudes and shows ? foul' MaxIm gUllS. Mounted on the RaleIgh are one h orse powers of 3,400 and cal led for speed of 17 knots. 
01' can you tell me of a varnish that we can expect to 6 inch breech-loading rifle, ten 5 inch rapid fire. eight In armament t hese two ships are identical ,  mount i ll g  
be ca pable o f  resisting t h e  laws o f  n at ure ? 6 pounder, four 1 pounder q uick fire, and two Maxim �ix 6 inch breech-loading rifles, four 6 pounder quick 

... , • , .. guns. fire, and five Maxim guns. 

THAT d plectable  and piq uant fruit variously known The gunboat Yorktown, one of the first four sh ips The Col umbia has a d isplacement of 7, 475 tons, e li-

as th e  s il a(l dock and t h e  grape fruit was first made aut horized, h as a displacemen t of 1 . 700 tons, an indi- gines of 21, 000 indicated horse power and a speed of 

known to 'Vest ern palates by a certain Captain Shad- cated horse power of  3, 400, de\'elops a speed of 16 over 22 knots. She is probabl y the fa,test cruiser in  

dock, who was  in th e East Indian trade. Why the knots, mounts a battery of six 6 inch breech-load ing the world. In armament t h e  Col umbia and MilJlw­

Florida fruit growers should ha.ve named it  the grape rifles, four 6 pounder q uick fire and fivp Maxi m guns. apol is are identical, carrying olle 8 ineh, two 6 inch 

fruit is  a mystery we have never seen explained. After b uilding and commissioning the next t wo gun- breech-loading rifles, eight 4 inch rapid fire, twelve () 
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pounder, eight 1 pounder quick fire and two Maxim 
guns. The Olympia, with a dhplacement of 5, 500 tons 
and engines of 13, 500 indicated h orse pow�r, has a 
speed of 20 '2 knots. In her batteries she carries four 8 
inch breech-loading rifles, sixteen 5 inch rapid fire, 
fourteen 6 pounder, six 3 pounder qu ick fire and four 
Maxim guns. Among the first of the new ships, th e 
Detroit was b uilt on a contract calling for a displace­
ment of 2, 000 tons, driven by engines of 5, 400 indicated 
horse power at a speed of 1� knots. She mounts two 
6 inch breech-loading rifles, four 3� inch rapid fire, 
four 6 pounders, two 1 pounder quick fire and two 
Maxim guns. 

Among the vessels commissioned in 1894 was the 
naval training ship Bancroft of 838 tons displacement, 
with engi nes of 1. 300 indicated horse power, develop­
ing a speed of 13'5 knots . For practice and drill her 
batteries cOlIl prise four 4 inch rapid fire, two 6 
poun der, two 3 pounder, one 1 pounder q uick fire 
and t wo Max i m guns. 

The Dolphin, which was one of the first four ships 
contracted for of the new navy, is of 1, 485 tons dis­
placement, w ith engines of 2, 300 indicated horse power 
and a speed of 15 '5 knots. She is now the dispatch 
boat of the U. S. navy, carrying but a light armament 
com prising two 4 inch rapid fire, two 6 pounder quick 
fire and six Maxim gun�. 

Of the monitors, the Puri tan , with two turret s  
mounting four 10 � inch breech-loading rifles, four 
quick fi re and eigh t Maxim guns, with a displacement 
of 6, 060 tons and indicated horse power of 3, 700, at­
taining a low speed of 13 knots, is the largest and 
heaviest of her type. 

'fhe Amphitrit8, another of the monitor class, car­
ries four 10� inch b reech-loading rifles in two turrets, 
with a secondar y  battery comp rising six q uick fire and 
four Maxim guns ; she h as a displacement of 3, 990 tons, 
and engines of 1, 600 indicated horse power, developing 
a 12 knot s peed, and i s  one of three ships of this class 
th at stand next to the Puritan. 

The torpedo boats Ericsson and the one now known 
as No. 2 are greatly different in size, the  former hav­
in g 750 tons di splacement against No. 2's 120. Th ese 
l i ttle fliers have a speed of 23 knots in the Ericsson 
and 24 in No. 2. 

A n  Expediticn to the A ntar ctic Regions, 
Dr. Frederick A. Cook, the well known explorer, 

has recen tly declared his  intelltion of leading a small 
but well eq uipped body of scientific men on an ex_ 
�:u. j n g  expeditIOn t o  the Antarctic regions. The time 
for leavi ng Ne w York has been fixed for September 1, 
1895, and it i s  expected that th e voyage will last for 
probably t hree years . There can be little doubt but 
that there will  be much of  s"ientific interest learned by 
such an expedition. Th e floor of the Antarctic Ocean 
is covered with an abundant fauna which will well re­
pay a careful study. And it is  thought probable that 
some isolated tribe of men may he discovered on the  
Antarctic shores. There is  also much to be learned of 
the magne tic propertIes of this  little known region, of 
its eth nology, and much of more technical scientific 
interest . 

The details of the manner in wbich the expedition 
is to be equipped are interesti ng. 

'fhe party intend to sail in two small sailin g  ves­
se);.:, each of about one hundred feet in length 
and of from 100 to 200 tons burden. Each ves­
sel will be of the type known as " sealers " and will be 
manned by five men. Th e hulls of th e boats will be 
th ickly sheathed in timber and heavily braced in order 
to resist the pressure of iee jams. Provisions will be 
supplied to last for three years. The garments to t e  
worn will b e  o f  th e Esquimau pattern and th ere will 
be a plentiful su pply of fur sleeping bags, robes, 
etc. 

A fine pack of Esq uimau sledge dogs will also be 
provided. The scientific corps will consi6t of five men, 
who will carry with them such eq nipm ent;s as will 
assist them in carrying out their various lines of in­
vestigation.  It is expected that it  will take about 
three months to reach the  Gulf of Erebus and Terror, 
where the expedition w ill probably disembark. A sub­

stantial wooden house will then be erected to be used 
as the headquarters. 

Later on the sledging parties will be sent out from 
this point to penetrate as far south as possible. The 
party will, as far as possible, be made up of men ex­

perienced i n  Arct ic exploration. Dr. Cook, it will be 
remembered, was surgeon and ethnologist in Lieuten­
ant Peary's first expedition to the North,  and he has 
been to the Arctic regions twice since. 

.. . . , .  

Oil Producti o n  i n  Pennsylvania, 

The oil fields of Pennsylvan ia h ave produced during 
'.he  year 1894 about 30, 000, 000 barrels of oil .  During 
the year 1893, the total product was 31. 000, 000 barrels. 
The oil was sold d uring 1893 for 64 cents, an d last year 
for 84 cents a barrel. In all about 3, 900 new wells were 
drilled in 1894, wh ile in the previo us year only 2, 000 
new wells were prepared. The demand for Pennsyl­

vania oil showed no diminution during the year, 

J c itutific �mtticau. 
ACETYLENE APPARATUS. 

T. O'CONOR SLOANE, PH.D. 

Few chemical discoveries have attracted more in­
terest than the recent one of the method of manufac­
turing acetylene on a large scale. The production of 
the calcium cal bide from w hich the acetylene gas is 
made by simple treatment with water bids fair to be­
come a commercial process, and we have every reason 
to hope that the material will soon be produced by the 
ton. There is  something fascinating in the idea of be­
ing able to evolve a gas of about 300 candle po wer by 
so simple a process. While th e crud est possi ble appar­
atus, such as a tumbler of water, is s u fficient to illus­
trate the production of the gas, th e object of the 
present article is to show how a better demonstration 
can be produced with very si lIlple appliances. 

. 

To sho w  the gas with a tumbler of water, it is  
sufficient to drop into it a piece of the calcium car­
bide as large as a pea ; the gas is at once evolved in 
large quantity, and a match can be applied repeatedly 
to the accumulation of bub bles on the  surface of the 
water, giving a n umber of successive I ighti ng-s. The 
apparatus illustrated i n  t he cut,  which gives more sat­
isfactory results, is constru cted from a battery j ar and 
lamp chimney as the principal elements, and is made 
on the lines of the old h ydrogen evol ution apparatus. 

To the top of th e lamp chimney, which should be of 
large size, a cork should be tightly fitted. Unless the 
cork is better than the majority, it sh ould be waxed 
or paraffined, which is very easily dOlle by placing 
some fragments of wax or paraffine on it and melting 
the material with a hot soldering iron or poker. 
Through a central perforation a tube is inserted fitted 

ACETYLENE APPARATUS. 
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ward, although in the apparatus  shown this is quite 
unnecessary. 

It is well before lighting the gas to hold a test tube 
over the outlet for a few seconds until filled with the 
gas, and to light it with a match or at a gas burner. 
If the contents do not explode, it is safe to ligh t the 
jet on the chimney ; if it does explode, the light should 
be deferred until purer gas is evolved. T wo or th ree 
minutes are sufficient to get it in workin g order. · It 
m ust also be remembered that it is essential to h ave a 
very small burner, as otherwise the gas will smoke 
and the supply wi ll be insufficient to obtain a satisfac · 
tory flame. Thp suspen ding wire must fit tightly, as if  
it slips down the apparatus will blow out or overflow. 
A very slight immersion of the carbide starts it. 

. ' . ,  . 
Oil of Lelllon.  

Althollgh the lemon industry in the United States 
h as not reached any very large proportions, yet Florida 
lemons, says the International Confectioner, are occa­
sionally to be found in the market, and Southern 
California will no doubt soon contribute. The oil is 
contained in the m inute cells in  the yellow rind of the 
fruit, and is removed by hand pressure, hence the 
term " hand pressed oil of lemon." The operator 
holds in the left hand a sponge and in the right a sec­
tion of th e  l emon peel, and, by dexterous pressure 
against the sponge, ruptures the oil cells ;  the sponge 
absorbs the oil, and a dish h eld in t h e  lap pre vents 
any being lost. When the sponge has taken up 
en ough of the oil to be squeezed out, this is done, and 
the process repeated over and over again .  

T he ted iousness of the meth od will  be ap parent 
wh en it is estimated that about one thousand lemons 
are req uired for the production of a singl e pound of 
oi l .  Oil of an inferior quality is made by mach ine  
pressure, b y  distillation , etc. , but t h e pri nci pal bulk i s  

I prod uced as described . The manufacture of the oi l 
: i s  carri ed on very largely by th e peasan ts t h ro u g h o u t  
tlici l y. Every proprietor of a lemon grove, large or 
slIlall,  makes oil  from t h e  sm all and irregular shaped 
fruit, and sends the better class to market to be 
shi pped to the vfl rious parts of the world . 

Experiments within the last few years have proved, 
h o we ver, as in the case of oil of peppermint, that 

I large establ ishments, wh ere great care is taken to su­
gervise the manufacture of the oil, turn out a much 
superior product to that of the small p roducer. 

Of the ad ulteration of oil of lemon notb inl(" will  be 
said in this art icle, except th at w h ile en ormous qu an ti­

ties of oil con tai ning ITl ore or less adulteration are be­
ing sold, ypt an absc lutely pure oi l can be had at a 
reason able priee, if the confectioner is w illing to pay 
t hat, but if h e  wants the cheapest h e can ge t, h e  
must n ot expect t h e  best. What h as been said about 
oil of lemon will apply to oil of s weet orange. 

. I e , .  
A sbestos G a rlllc n t s ,  

More than fifty years ago a student from Greece 
came to th e academy, Monson, MasE'. , brin ging with 
him from his  nati v e country a spec ies of overco&t with 
attach ed hood made of asbestos. It long remainec i n  
t h e  mineral cab inet of the above i llst itution as  an ex · 
ample  of fireproof clothing made from this flexi ble 
mineral substance. Im provements have been made in  
the  method s of spinn ing a n d  w eaving asbestos fi ber, so  
that now it  is practicabJ e to weave a cloth of asbestos 
almost as fine as cotton cloth . Th is, of course, is not 
very strong, but by spinning th icker thread s and 

with a stop cock and a gas burner ; the latter must be doubli ng  them a cloth can be made that is strong 
of the smallest size made, the Bray fishtail burner enough for most p urposes and is still flexi ble.  It is  
answering about the best of any yet tried. Merely to now recommended that this m aterial be used as a pro · 
exhibit th e gas, a simple jet may be llIade by drawing a tective dress for fi rem en, and at a meeting of th e Na­
glass tube almost to a point or by d rilling a very small tional Association of Fire Engin eers at Mon treal last 
hol e in a cap fitted to the pipe leading from the stop summer a representative of the com pany t h at is  ex­

cock. Through a hole a little to one side of the evolu- ploiting this idea demonstFated how it could be carried 
tion pipe a wire passes which moves up and down with out. Clad in a sui t of asbestos cloth he entered a burn ­

some friction through the hole. Its lo wer end is form- ing frame bui ld ing especial ly prepared for this test 
ed into a hook, to which is suspended a l ittle basket and remained there for several w in utes, during which 
made by bending up a little bit of coarse wire gauze. time he ga\'e an exh ibition of the utility of the fire­
A piece with one-quarter inch meshes will be about, proof asbestos rope for life saving, etc. 
right. Th e su,pending wire is  bent at the top to give The asbestos suit which was worn consisted of a pair 
it a better handle. of boots. protected by iron soles, ga iters, pantaloons, 

To operate it, the lamp chimney is placed in the jacket, apron, gloves and helm et, the last being pro­
j ar, the water is poured in until within an inch or vided with eye pieces of m ica. Inside of the jacket is 
two of the top, and a piece of calcium carbide half the carried a respirator which cools and p urifies the hot, 
size of a walnut is  placed in the basket, which is drawn sllIoky air and allows the air breathed to be expelled 
up un til'pretty close to th e cork. The cork is now pl aced properly. The efficiency of such a suit depends not 
i n  the lamp chimney aud pressed down so as to m ake only upon th e non-combustibility of the material, but 
it fit tightly, and t h e  wire slowly worked down until also upon the fact that it is  a non-conductor of heat, 
the basket becom es partially imlllersed in the water. becoming hot so slowly that the wearer has ample 
The level of the water is at once depressed as th8 gas w arning of the proper tillle to flee. It is in no way 

is evolved, 'and i f  the cock is open the air and gas with in h urt by water. It is not proposed that every m elIl ber 
the chimney begin·to escape. As soon as the odor of the of a fire department shall wear such clothing, but i t  is  
escaping gas is strong, it  can be lighted andwill burn for u rged that one or two members of every company be 
five or ten m inutes with great stead iness. If the pres- provided with them . 

sure decreases and the water rises. it comes in contact Other uses for these fabrics, such as the cloths made 
with the calcium carbide, more gas is evolved, and it by H. W. Johns Mfg. Co. , of this city, are for pro­
falls again. tecting merchandise against cinders ; to extinguish 

The apparatus may be further si mplified by omit- small fires by smothering ; for drawing between build­
ting the sto p  cock, which is u rmecessary, and ,

.

a bucket I ing8 ; and as a protection covering for the fire hose. It 
may be substituted fOl' a battery j ar. It may al,o be is already used extensively for drop curtains and flies 
necessary to secure the chimney against floating up- in theaters, 
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THE LOEB PATEN T RESPIRATOR. 

In m odern life the occasions when places charged 
w ith irrespirable and irritating gases have to be en­
tered are constantly on the increase. In a case of con­
flagration the fireman or member of a li fe saving corps 
may have to enter a room full of dense smoke for the 
purpose of removing therefrom some one whose life is 
in danger from suffocation. In chemical works an ac­
cident may fill a b u ilding with noxious irrespirable 
gas or fumes of chemicals, ILaking it well nigh im pos­
�ible for any one to enter. In breweries or other es­
tablishments using ammonia ice mach ines, a brl'ak in 
an y of t h e  j oi nts may set free enough ammonia to 

make it utterly i m possible for any one to approach 
the scene of the acciden t to sh u t the valve or adopt 
other means of preventi ng the escape. For such cases 
as these the Loeb respirator is  m an ufactured by the 

ened by the i mpurities which had been extraeted from I gratis b y  property owners along the right of way. 
the Il i r. I The compan y believes ,that in a few years the fruit, 

Finally, Mr. Loeb entered again, when, after he  vegetab l e  and passenger business over the route will 
had remained some eight min utes, the building, by pay for regular steel rails, when the others will be used 
som e m eans or oth er, caught fire, and it burnt for a for t ies. A slllall steam dummy will furnish power for 
minute or m ore before the i n ventor left it, coming out tile A von Park and Hai nes City road. 
enti rely unh armed by his experiences. Simi lar tests • • • 
h a \"e been t ried , all of which have been successful .  The B e l a t e d  Diseoverie s  of G o l d  llIi nes. 

apparatus h as had extensiye introd uction in fire de- T he Lead ville, Col. , mining d istri ct has an extremely 
partments, ch emical factorie� , breweries wh ere ammo instl'ueti ve h istory. It first became famOllS as a gold 

nia ice plants are used, and i n  similar places. As a eal l l p, t h e  wash ings in California Gulch having been 
life-saving agent at fires, its use is obvious, but in very rid! . SOllle gold veins were also d iscovered, the 
ch em ical works, bre weries and the like, it may aid in Pri nter Boy m i n e  being long poi nted to as a dem on ­
the prevention of great dam age to property as wel l  as strat ion t h at Lead ville had gold mines, and the whole 
t o  life and person. district was, of co urse, thoroughly prospected for gold. 

Should the apparatus be used in ditches, wells, ete. , I T h e subsequent discovery of sil ver-lead carbonates i n  
filled with sewer and other gases, a h ose i s  t o  b e  large quantities turned all attent ion to silver alld lead, 

Loeb Respirator Com pany of this city 
and Berli n .  O u r  c uts sho w  its in ­
ternal construction and give a view 
of th e apparatu s  in use by firemen. 

The purifying apparatus i s  carried 
upon the back and consists of three 
approx i mately cy lindrical vessels. The 
air enters at the bottom of th e t wo 
outside vessels, d rawn in by the lungs 
of the person using it. These cylin­
ders contain laYl'rs of cOttOIl w ad­
d ing, some dry and sorn.e moistcmed 
with gl ycerine and intercalated be­
twee n which sect ions of cotton are 
layers of bone black or animal char­
cOIl l . The central  cylinder, w h ose top 
connects ,y ith the top of  the side cy l in­
ders, contai ns glycerine arran ged with 
a dip pipe so as to form a seal. For 
special cases an acid or al kali n e liquid 
may be substituted for the glycerine. 
The air d rawn through the wadding 
and the b o n e b I a c k i s  aspirated 
throu�h the glycerine so as to give 
it a final wash ing and is  then fit for 
respiration. From the purifying ap­
paratus a hose is carried over the 
shoulder to the  mouth .  To its end a 
rubber mouth piece is ",t tached, which 
is h eld hetween the teeth .  A pail' of 
clam ps are placed on the nose so as to 
close the nostrils, �o th at all the air is  
taken through the purifyin g  ap para­
tus an d reaches the lungs by the month.  

The mout hpiece is  of T shape . The 
portion connecting with the purify­
ing apparatus  is  c losed by three lit­
tle  check valves opening upward, while 
the arm of t h e  T projectillg  away from 
the mouth has also a check valve 
opening outward. \Vhen the wearer 
inspires, the air is d rawn through the 
pu rify i ng apparat us ; the three valves 
open u p ward a n d t h e  ai r readily en­
ters the l un gs. \Vhen he expires, t h ese 
valves close and the other valves open, 
lettin g  the air froll! the l u ngs escape. 

The central or glycer ine  department 
of the p u ri fying apparat us is  so con­
structed that by turning the appara­
tus over, or by oth erwise rough ly 
handling it whi le in tram-it, the l i q uid 
cannot e nter th e cham bers filled with 
coal and wadding, or into the valve 
box attached to the hose. T h e  flanges 
within the glycerine chamber are so 
arranged as to catch all the liquid s  in 
any contingency. 

For very IJad cases a smoke helmet is 
provided to be WOl'll wit h the appara­
tus, T h is hel met is  mad e of buckskin 
and is easily connected with the mouth­
piece. For th e  eyes glass spectacles are 
nsed, each glass of which is provided 
with a slide, which w hen pulled o ut 
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THE LOEB PATENT RESPIRATOR. 

and pushed hack draws a piece of felt across the glass I connected, the hose connection being shown in our 
so as to  clean it, something which is quite necessary illustration . 
in some cases. For s ignal ing a whistle is provided, ------.. ----, •• ->.�--------
which can be at tached to t h e  out let tube of the A W o o d e n  Raihvay. 

mouth piece, or the wor k m an carries a balloon or Work is about to begin on a railroad in Florida 
pneumatic whistle which sounds by the com pression which is a curiosity of its kind. Some time ag-o the 
of an India rubber bulb.  The same company sup- citizens of Avon Park and Haines City, Fla. , believed 
ply various other auxiliary apparatus. that a transportation route connecting thelll wou ld 

The tests of efficiency of the  respirator have been be of great ad vantage. 'I'h e  country is sandy and 
most exhaustive and com plete. A recen t  test made in n early level. A eompany was formed , but th e people 
New York before th e  chief of the fi re department and lacked in capital what they made up in  enterprise. It 
other officials consisted in fill i ng a wooden house, of h as been d ecided, so th e Manufacturers' Record i s  in­
about fifty cubic yard s capacity, with smoke produced formed, to build t h e  road with wood rai ls, which are 
fmm a fire fed with shavings, tar, sulphu r, and Cay- large enough to be laid so that they w ill be half em­
enn e  pepper. bedded in the sand, with out other ballast. 'rhey are 

The room was filled with black smoke and was ab- to be held in position by wooden pins two inches in 
sol utely untenahl e. The i nventor himself and his  as- diameter and eighteen inches long, while the  ends are 
sistant successfully entered it, st.aying- in fourteen and connected by plank eou plers placed underneat h and 
fifteen m inutes respeeti vely. Either of them could II held by pins . Not a pound of metal will be used in  
h ave stayed in much lon ger if  desired . The respirator I construction of th e  track, although the line will  be 
was then taken apart and the cotton w a s  found black- for ty miles long. Most of the " rails " will be furnished 

and the calll p soon became noted a� a 
very large prod ucer of these m etals , 
and was the Mecca of all good prospect­
ors. T h e  hills and valleys in all th e 
country surrounding Leadville were 
again prospected as probabl y no other 
district on the continent has been, and 
many mines, and some outl y i u g  min­
eral districts, were d iscovered a n d  
opened . As Leadville mines attained 
d e pth , the rich sil ver-bearing lead Cal" 
bonates gave out and the ores became 
low-grade in silver and lead and com­
menced carrying much copper, w hich 
was very desirable. but they also began 
to carry zinc blende, which was the 
opposite. Lead ville became a copper 
cam p. 

T h en came the tumble in silver. 
w hieh led to the closing of many of t h e  
mines. No one wanted l o w -grade si l 
vel' mines. and the m iners overran t h e  
country searching for gold.  T h ey 
found it in many districts, and on t h e  
thoroughly prospeeted hil ls  surround­
ing Leadvi l le, wh ere t housands of pro . . 
spectors in early days h ad searched in 
vain, t h ey opened the Li ttle Jonnie, 
the  richest g-old m i ne in Colorad o. 
Discovery b a s  since fol l owed discovery 
i n  rapid ord er, a n d  on another page of 
t h i s  issue a telegram from our special 
correspondent announces the last new 
discovery, $80 (4 ounces) a. ton gold ore, 
at a considerable dep t h  from t h e  sur­
face. This,  it  is s u pposed, will  lead to 
a new and rieh gol d mine. 

The Cripple C reek district, whieh 
for tw enty years was well  known to 
contain some gold, and wh ich was 
prospected again an d again,  and con­
demned, has in th e  past few years been 
demonstrated to be an extremel y rich 
gold camp, probably the rirh est and 
most in vit ing- district in the West. 

The q u e� tion now s uggests itsel f, 
Wh ere is this thing going to end ? If  
the two rich est gold cam pR in  t h e  
country h ave b e e n  o pened q uite recent ­
ly i n  ground w h ich for twenty years 
has Leen the most th orou gh l y pros­
pected area on the continent, and 
these enormous riches escaped detec­
t ion, how many other rich sil ver, and 
especial ly gold, mines may yet be 
found in g-round tha t has been pros­
pected aHd is  n o w  condemn ed ? Is not 
our method of prospecting very crude 
and inefficient when such belated dis­
coveries are possible ?  

It mu st not be ignored , however, 
that with t h e  progress which h as been 
made in recent years i n  the m etal l urg-y 
of gold and sil vel', many ores which 
were formerly worthless are now 

" bonanzas," nor should it be forgotten either that low· 
grade mines may be quite profitab le enterprises and 
yet  contribute but little to the aggregate of the world's 
gold production. A great many tons of ore must be 
treated to get a single kilogramlIle of gold.-Eng. and 
Min. Jour. 

THE French Geograph ical Society has received from 

General Ven nkoff a cOlllm u nieation describing a su b­
marine volcano w h ich if' under survey by the officers 
of the Ru ssian dispatch vessel Lotzman. The volcano 

declared itself last summer, and, alth ough under sea 

water level in the Caspian, projected a large q uan tity 

o f  mud and debris into the air. As a resul t of th e sur­

vey, the position of the volcano has been determined 

as 38° 13' 30" north latitud e and 52° 37 ' east longi tu d e 

from Green wich m eri d ian , and above 24 miles from 

shore. The diameter of its crater is less than 20 feet, 

and at 200 fathoms from its center the depth of water 

is about 8 fathoms, while at a distance of one mile the 
sea hns its normal depth. 
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T h e  Dema nd for Eleetrieal Engi neers. In the central station for power and light we find 

BY FREDERICK H. FORD. the same conditions. The aim of the supply companies 

In a recent issue of a technical paper, devoted to the has been to turn out machines of the utmost sim­

interests of electricity, there appeared an article, copied plicity of design and construction. To such a degree 

from th e N e w  York Sun,  in regard to the demand for of perfection has this been carried that all parts of a 

educated engi neers. The writer made the statement machine liable to inj ury or wear are made inter­

t h at, in his opinion , the field of electrical engineeri ng changeable, and it only requires a fairly good me­

offered more promise of wealth and fame than " law, chanic to make what repairs are needed. The work of 

the grocery business, writing, or knife grindin g. " keeping the mach inery run ning is a matter of such 

young man who loves engineering enough to work for 
engineering, and not for wealth, there is as good a field 
in electrical work as in any branch of engineering. The 
idea that there are positions with large salaries at­
tached waiting to be fi lled by him is a mistake. There 
are but fe w large salaried positions at best, and they 
are filled by men having large experience and influence 
with the capitalists back of the com pan y. 

Although no editorial com ment was made u pon the sim plicity that almost any mechanic is  thought equal 

article, its appearance in a technical paper would give to the task after a fe w months' experience. 

ad d ed weight to the opinions of its writer in the mind The capital invested in the electrical industries of 
of a young man making a choice of occupations. the country is  largely in the form of stock companies. 

A great m istake is being made in continually h old- The larger com panies have been gradually absorbing 
ing up the profession of the electrical engin eer as one the smaller ones, a n d  have u dted among th emsel ves. 

offering al mo�t unlimited possibilities in the matter of This has lessened the demand for ed ucated electricians, 

salaries and d emand for men. This  mistake is m ost the executive departments of the companies.uniting h av­
frequently made by persons who probably really know ing been combined into one department. The closing 
nothing whatever of the subj ect, and who are of the of many large works owing to financial trouble or pat­
class who are contin ually making the statement that ent litigation has also thrown a large number of men 
" electricity is  in its infancy ; and the laws which con- having both experience and ability on the market, 
trol its working are but little understood." thus causing the supply of engineers to be in excess of 

The demand in electricity at the present time is not 
for educated electricians, but for educated capitali sts ; 
for men wh o wil l  see that it is better to hire men who 
know why things should be done, and who will look 
after economy in the output, rather than to hire cheap 
men and waste th e salary of a good man in inefficient 
methods of working. 

When capital has been so ed ucated , then and llot 
until then will the relation between work done and 
pay received by the engineer com pare favorably with 
that of the lawyer, the d octor, the writer an d the mer­
chant. -The Electrical World . 

• • • • • 

A Magnetized G o vernor. The aim of the present article is not to question the the deman d.  The struggle for plaCle caused by this 
value of a technical ed ucation for the electrical engi- state of affairs h as forced down the wages to such an 
neer, but to give some facts in regard to the demand exten t that the averag e engineer will not receive a 
for young men wi t h  such an education. better salary than the head bookkeeper of a large 

At the presen t . time there are probably not more wh olesale concern. 
than h alf a dozen entirely distin ct companies in the The statement that for the average young man th e 
coun try that would be able to furnish the entire elec- field of electrical engineering offers more promise of 
trical equi p m en t for a plant for l ight or power of m ore success than " law, auth orship, t h e  grocery business, 
than 500 horse power capacity. In th ese large works or knife grinding, " may be q uestioned. 
the design and phnning of both plants and ma- He will be obliged to s pend at least six years in pre­
chinery is under the imm ediate charge of t wo or three paration before he wil l  be able to earn enough to 
electricians who have a th orough und erstanding of the barely pay his expenses, and d uring the greater part 
practical requirements of their  work, as well as the of thi s  time he will be paying ont  money instead of 
th eori es which govern it. The ideas w hich they fur- earning it. The same time spent in preparation for 
llish are carri ed out by the draughtsman in an almost either law or medicine would qualify h i m  for begin­
purely au tomatic manner by the use of tables and n ing practice, while the time spent in business or j o ur­
slide rule. In the shop the work is carried on from nalisIll should fi nd him i n  a good position . III the law 
working drawing�, and n o  special knowledge of elec- or m edicin e he is working for himself, and be reaps the 
tricity is req uired. When the mach ines are tested for benefit of w hatever s uccess he may have. The young 
efficiency or other q ualities, t h e  work is done accord- engineer will  in most cases not have the capital needed 
ing to some scheme worked out by the chief electrician, to start in business for himsel f, and is forced to accept 
and the results are worked out by means of form ulffi a subordinate position with some company. 
selected b y  h i m  to fit th e case in hand. In many cases Here he will get but a part of the profit coming from 
t h e  persons making the test know noth ing of the rea- any success on his part, the greater share goi n g  to h is 
sons for what they do. In the smaller factories t h e  ap- em ployer, while he will suffer for his fail ures as much 
paratus is often designed by some outside engineer. as if he were working for h imself. 
It i s  turned out from working drawings, and no at- [ The young man choosing electrical engineering as a 
tem pt is made to t est the machines in any way. O ften ! profession must do so with the understanding that he 
there i� no one i� the factor� .wh o  can, with j ustice, I will have to w�rk har� and long, and for wages which 
lay clai m to the tItle of electrICIan. are not large m relation' to the work done. For t h e  

T h e  Elf'ctrical E n gineer states that a n  engi ne and 
dynamo, direct coupled, were started and w orked in a 
satisfactory manner. After a time, however, com­
plaints were received of unsatisfactory regulation. 
From the character of these complaints it was con­
cluded that there might be some d efect in the gov­
ernor, and the maker incurred the expense of sending 
a complete new governor, requesting that the old one 
should be returned. The new governor was pitHJed, 
adj usted, and the plant started, and the report caIn"" 
back that the regUlation was perfect. In the co!H'Se ·of 
a week or ten d ays complaints were agai n m ad" flt' un­
satisfactory regulation. It then oCCUl red to the <,}l�j'ne 
builders that possibl y the' governor was affected by 
magnetism. They conferred with t h e  makers of til{, 
dynaino, and were told that in their j udgment such 
coul d not possibl y be the case. The governor wheel, it 
should be stated, was on the far side of the engine. It  
h as since been ascertained that a monkey wrench is  
held fast to the rim of the governor wh eel when the en­
gine is  umler full speed; the speed of the periphery of 
the wheel being about 5, 400 feet per minute. When 
the engine is in service the magnetic attraction is suf­
ficiently strong to pull a man standing at t he front or 
crank end with a wrench held out within t wo feet into 
the engine. Any magnetic substance, such as iron or 
steel, if placed on the throttle val ve wheel, is held 
firmly. The distance between the center of the dynamo 
i1n(l the eccentric is about 48 i nches. 

RECENTLY PATENTED INVENTIONS. 

En�illeerin�. 

i heavy bodies or propel canal boatE, ete_ The invention I NAIL DRIVING IMPLEMENT. _ Leon _ machine, the various mechanisms being timed to auto­
consists in supporting a motor-carrying car on a cable, hardt Kornder, Uffenheim, Germany. This tool com- matically carry out the entire work. 
effecting tractional friction between the car and hauling prises an essentially cylindrical tube having at one end 

LOCO�IOTIVE. -Melbern B. B ulla, Yu-
rn a ,  Arizona_ I n  this engine the connecting side bars 
for the main and rear drive wheels, and the connter· 
weights of the latter. are dispensed with, so that it is not 
liable to roll at a high speed or move on a hard pull, and 
will run smoothly at any speed. It is a compound engine, 
and has friction wheels between adjacent drivers below 
their centers, the arrangement being such that when live 
steam is admitted to the steam chest of the high pressure 
cylinder the friction wheels are moved into firm frictional 
contact with the faces of the front and rear drive wheels, 
and move out of such contact when the steam is shut off 
from the high pressure cylinders. 

LOCOMOTIVE 'VATER E L E V  A T O R . -

cable, and combining with the propelling trolley a log- opposing longitudinal slotE into which project pivoted 
carrying trolley on the supporting cable and connected spring-controlled grippers, there being an exterior handle 
with the propelling trollcy. The latter is provided with end to each gripper, while a plunger slides in the tube. 
a counterweight or balancc to maintain it in a prac- The implemer,t facilitates the driving of nails in places 
tically vertical position, and also has a seat for the mo- difficult of access, and it may be elongated by addi­
torman. tional screwed parts for driving nails at a little distance 

I away_ 
Rallway Appliances. GYRATORY ROCK CRUSHER. - Sam uel 

CAR COUPLING. -Frank R. Bischoff, C_ McLanahan, Hollidaysburg, Pa, According to this 
New Castle, and John C.  Baird, Cheyenne, Wyoming_ invention a vertical shaft is suspended from a bearing at 
'I'his is a knuckle coupler so made that by the movement the top, and has below it a couical crnshlng hub operat­
of a single lever the locking device will be removed from ing in a crusher chamber, while at its lower end it is 
me path of the knuckle and the latter will be sWlmg to held in an eccentric bearing rotated by a beveled gear to 
one side_ The pivoted knuckle has a rear portion extend- give a gyratory motion to the lower end of the shaft and 

George P. Glenn, JackE:m ville, Fla. This invention fur 
in.!; transversely beyond one side of the drawhead, and a corresponding motion of less degree to the conical hub 

nishes an apparatus for utilizing steam and compressed air, 
carries a latch or lock barl with a device for elevating the in the crusher chamber. rrhe invention provides im­

together or separately, to actuate puenmatic water elevat-
latch and engaging the projecting portion of the knuckle proved means of suspending the haft, bracing and 

orR, providing also a coupling device to connect the pnen- h '  h h" b . ! matic pipes, the apparatus consi sting of a suitable valved , to move it sidewise. The coupling has but fe w parts, all strengl emng t e crns mg cham er at Its upper 

steam or air pipe carried by the locomotive an d tender, ' of which may be made very strong. By beveling an edge, and closing the joints between the shaft and the 

and an air pipe carried by the movable j oint of the water outer portion of the vertical wa!! of the drawhead recess stationary parts of thc machine. 

supply pipe, and furnished with a coupling device fOl' the knuckle may be rocked to either side, and thus pro- l\fACHINE FOR FORMING STOVEPIPE 
automatically forming a connection with the pipe car- vide for coupling upon curves or for ample room between JOIN'l's.--Josiah E. Smiley, Smiley, Ohio. This machine 
ried by the tender. Where locomotives are not provided cars 'ivhen rounding curves. comprises a frame with a fixed mandrel having a female 
with pneumatic air pumps, steam alone may be used for SWITCH AND SWITCH SHIFTER. -Rob- die on its npper face, a vertically movable mandrel with 
raising the water_ ert E. Brackclsberg and Lewis Graff, Mankato, Minn_ male dies on Its npper and lower faces, a bed plate 

ROTARY VALVE . -Brainerd 'V. Smith, In switches for street railways this inventor has devised having a female die on its upper face, plungers vertically 
- t f . I d d bl tr t- movable over the mandrels having female die members, 

Delphos, Ohio. This valve mechanism comprises two an Improveme� 0 SImp e an t�ra e c�ns llC IOn 
h b th t h b t t l! h ft d f and lever mechanism for operating the plnugers. The 

segmental valve seats in the steam chest, with ports lead- w ere y e. SWI c may � au o�a lea y. s I e
, 

rom 

I h Th t t f f machine is especially designed to qmckly and accurately 
ing to the cylinder ports, the cylindrical valves turning an approac mg car_ e mven IOn conSlS � o. a rame 

in the seats, each having a cavity to connect the interior a�apted to be lowered on the car, and a ShIftIng 
,
block form joint sections of a special character for which a 

of the steam chest with the corresponding cylinder port sli�mg transve:sely on the frame to engage and shift the patent has been applied for by the same inventor. 

and the latter with the exha'lst chamber. Lugs connected SWItch mechamsm_ S O L  D R R I N G MACHINE. -Charles L. 
by a link project from the valves, a valve stem pivotally LEVELING TRACKS. -H i ram H . Spo- Olmstead, Big Timber, Montana, Tbis is a SImple ma­
conn<:cting with one of the valves, and the stem having nenburg, Wadsworth, Ill. This is an improvement upon chine by which solder nlay be economically applied to 
a head adapted to engage with its top surface the under the surfacing board set crosswise upon the rails and sup- the seams of roofing tin or seams of tin employed to 
face of the steam chest cover, the head also having rear- ported by loose blocks, to determine the proper adjust- cover large surfaces. A suitable melting receptacle forms 
ward extensions traveling on a rib forming part of the ment in raising or lowering railroad tracks, and the in. a portion of the machine, which iR guided upon the seam, 
bridge for the valve body_ The valve is quick acting, vention provides for the employment of a target or acid being applied to the seam in advance of the applica­
requires but little power to operate it, and without strain measuring board supported by a slotted post or stand- tion of the solder. and a smoothing iron following the 
on the valve gear_ ard, a rail clamp to which the post is secured, and two solder receptacle, insuring the sol<1er being conveniently 

FLUE CLEANER. --J oseph Bott, Lead- sight boards or blocks adapted to be set upon a rail, and applied to and set npon the seam, the work being done 

ville, Col. 'This device comprises a scraper forming a 
piston, and adapted to be propelled forward by steam or 
other fluid nnder prel'lsure, a revoluble drum driven by 
Buch pressure being connected with the scraper to return 
it in the flue. The casing has an open end adapted for 
engagement with the flue, and an exhaust opening, and 
the pi.ton is preferably made of two disks between which 
is clamped a rubber or leather disk fitting snugly in the 
flue and adapted to yield on rough places in the flue. 

Electrical. 

ELECTRIC CABLR WAY. -Richard Lamb, 
New York City. This inventor has dev18cd a mcchaniFlffi 
to convey logs from the interior of a forest, move other 

one of them clamped to it_ very quickly and inexpensively. 

lUech anical . 

C UTTING MACHINE. -Frank J. Rich­
ardsl Needles, Cal.  'rhis i8 a machine more especially de· 
signed for use on boilers, to conveniently cut off stay 
bolts at any desired distance from the plate, and the ma­
chine has a revoluble spindle with a head in which cut­
ters slide radially, while a longitudinally sliding sleeve 
engages the inclined backs of the cutters to fit the latter 
to the work_ The sliding motion of the sleeve and the 
feeding of the cntters are readily regulated according 
to the work, and the cutting tools may be easily removed 
and replaced. 

MACHINE TO HEAD AND CRIMP CANS. 
----John W. Green, Portland, Oregon. This machine has 
a support to hold and clamp the can body temporarily in 
place. a revolublc carrier so holding the cover that its 
center will coincide with the center of rotation to turn the 
cover npon the open end of the can body, while a revolu­
ble crimping disk is adapted to exteriorly press the cover 
flange on the can body and rotate both the body snpport 
and the cover carrier to firmly crimp the cover in place 
and seal the can body and its contents. The operation is 
continuously carried on as long as the main driving shaft 
is rotated, the operator plac:ng a filled can body on the 
body support and a cover in the cover feed, and the 
sealed can being delivered in a chute at the side of the 

Mise ellaneous. 

VULCANIZER. - Edmond H. Casgrain, 
Qnebec, Canada. This is an improvement in hand vul­
canizers for vulcanizing smal! articles, the pot having an 
outer cover and a cover plate within the pot top carrying 
a monld-carrying yoke. A vertical stem on the cover 
plate is encircled by r sleeve threaded to fit in the cover. 
there being a guide plug at the npper end of the stem 
through which a screw spindle extends downward 
through the stem and cover plate. The vulcanizer is 
strongly made, the cover and mould may be very quickly 
adjusted and hermetically sealed, and the mould com­
pressed to any desired extent after it has been sufficiently 
heated. 

DOOR C H E C K. - Patrick McMahon, 
Whitestone, N. Y. This is a door gnard and bolt de­
signed as a substitute for a chain bolt and to afford a 
greater degree of safety, the construction being such that 
the bolt may be readily disengaged from the guard when 
the door is closed, although it cannot possibly be discon­
nected from the guard when the two have been attached 
and the door is opened. The device is simple, strong 
and inexpensive, and in connection with it may be em· 
ployed a dead latch which cannot be forced open beyond 
a limited distance by any one outside the door_ 

I NVALID BED OR CoucH. -Richard V. 
W. Wicks, Brooklyn, N. Y_ According to this improve­
ment, one lying on the bed or conch may, with but slight 
exertion, elevate or depress the head section, holding it 
fixed at any desired point between the horizontal and 
vertical. The mattress automatically adjusts itself to 
the position of the central portion of the body, and a 
support is automatically provided for the legs at the 
thighs and knees_ A cool and simple head rest or pillow 
is also provided which is capablc of adjustment laterally 
and vertically. 

LAWN SPRINKLER. -Alexander Burt, 
Dunedin, New Zealand_ This sprinkler will give a jet 
of a cyclonic character, or a single fine jet, as may be de­
SIred, and it may be used in the same manner as the 
plain nozzle of a hose, or be employed for spraying trees 
or shrubs with a chemical fluid or insecticide. It may be 
nsed either single or double and the water or otber fl uid 
may be cut off in a very simple and convenient manner. 

PROPELLING GARDEN IMPLEME NTR, 
ETc.-Hampden ","'118011, Crockett, 'Texas. 'rhis inventor 
provides an improved harness to be comfortably worn by 
a male or female to facilitate the propelling of garden im­
plements or machines, whereby all the power employed 
will be most advantageously applJed withont unduly fa­
tiguing, but will rather be beneficial to the operator, who 
will be Impelled to continnously keep an upright posi­
tion, favorable to lung expansion. The harness is 80 
made as to suit people of different statnre, leaving the 
hands of the operator free to guide the machine, whlch 

© 1895 SCIENTIFIC AMERICAN, INC.



MARCH 30, 1 895.] 
may be a lawn mower, a wheelbarrow, a garden culti· 
vator, a rake, etc. 

W O O D E N  STOPPLES.-Randolph F. 
Hadebaugh, Tacoma, Washington. This invention pro· 
vides a simple, practical and inexpensive process of and 
apparatus for treating bottle stopples and bungs in a 
large \vay, to remove their resinous and gummy matters 
hy means of a strong alkaline solution, they being then 
subjected to steam or hot water V> remove the alkali, aud 
treated with glycerine to soften and maintain their moist 
and flexible condition, being finally filled with paraffine 
or wax to render them impervious to liquids. 

BURIAL CASKET HANDLE.-Lyman E. 
Woodard, Owosso, Mich. Novel hinge joints are pro· 
vided by this inventor for connection with wooden 
caskets and wooden escutcheons that are ornamental 
bases for the arms of drop handles. The joints are 
adapted to receive the weight strain and transfer it to the 
clamped connections of the hinges with the walls of the 
casket, thns avoiding nndue pressure on the escutcheons 
and affording strong and direct connections for the 
handles with the casket. 

N OTE.·-Copies of any of the above patents will be 
furni.hed by Jllunn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BGOKS AND PUBLICATIONS. 

The 1895 edition of the annual directory 
volume published by the Shoe and Leather Reporter 
has been issued. Great pains are taken to make thIS one 
of the most complete of any of the trade directories pub· 
lished, and it covers a very large field, including manu· 
facturers of and dealers in boots and shoes, leather, find· 
ings, harness, hides, wool, furs, machinery, and about 
all the commodities pertaining to the shoe and leather 
indnstry in the United States and Canada, besides names 
()f ](,l1::ling houses in the trarle in other partfl of the world. 
The volume has over 700 pages, amt the first fifty pages 
are allotted to facts and statistics of special importance 
from a trade point of view. 
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TABLE OF CONTENTS. 
1. Elegant plate in colors showing a cottage at Mount 

Vernon, N. Y., three perspective elevations and 
floor plans. Mr. H. R. Rapelye, architect, Mount 
Vernon, N. Y. An attractive design. 

2. " The Gables," a half timbered cottage recently com· 
pleted at Glen Ridge, N. J. Perspective elevation 
and floor plan. Mr. Charles E. Miller, architect, 
New York City. 

3. A cottage at Great Diamond Island, Me., recently 
erected for H. M. Bailey, Esq.,  two perspective 
elevations and floor plans. A unique design for an 
island cottage. Mr. Jno. C. Stevens, architect, 
Portland, Me. 

4. A dwelling at Armour Villa Park, N. Y., recently 
erected for J. E. Kent, Esq., at a cost of $5,200 

complete, two perspective elevations and floor 
plans. A very picturesqne design. 

5. A colonial cottage at New Rochelle, N. Y., recently 
erected for C. W. Howland, Esq., two perspective 
elevations and floor plans. Mr. G. K. Thompson, 
architect, New York City A unique example of a 
modern dwelling. \ 

6. The residence of Charles N. Marvin, Esq. , at Mont­
clair, N. J. A design snccessfully treated in the 
Flemish style. Two perspective elevations and floor 
plans. Mr. A. V. Porter, architect, Brooklyn, N. Y. 

7. A fine Colonial house at Elizabeth, N. J., recently 
completed for Henry A. Haines, Esq. Perspective 
elevation and floor plaus. Architects, Messrs. 
Child & De Goll, New York Citj. 

8. A residence at Flatbush, L. I.,  recently erected for 
C. H Wheeler, Esq., at a cost of $11,000 com· 
plete. Two perspective elevatious and floor plans. 
Architect, Mr. J. G. Richardson, Flatbush, L. I. An 
attractive design. 

9. A cottage at Plainfield, N. J., erected for Chas. ll. 
Lyman, Esq .• at a cost of $5,000 complete. Two 
persective elevations and floor plans. Architect, 
Mr. W. H. Clum, Plainfield, N. J. A picturesque 
deeign. 

10. An elegant house at Scranton, Pa., erected at a cost 
of $15,000 complete. Two perspective elevations 
and floor plans. Architect, Mr. E. G. W. Dietrich, 
New York City. 

11.  Engraving showing the new building of " The Bank 
for Savings," recently erected on 22d Street, New 
York City. Mr. C.  L. W. Eidlitz, architect, New 
York City. 

12. Foundation piers of the American Surety Company's 
building, New York City. Four illustrations, 
showing the most advanced methods of caisson 
construction for city buildings. 

13. Miscellaneous contents -An automatic gas saving 
governor, illustrated.-Heating a residence with 
open grates, illustrated.-Arranging effective in· 
terior, illustrated. 

The Scientific American Buildiug Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Forty 
large quarto pages, -equal to about two hundred ordinary 
book pages ; forming, practically, a large and splendid 
MAGAZINE OF ARCHITECTlCRE, richly adorned with 
elegant plates in colors and with fiue eugravings, illus· 
trating the most interesting examples of Modern Architec· 
tural Construction and allied subjects. 

The Fullness, Richness, Cneapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 

of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 
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The charge for Insertion wndtr this head is One DoLlar a Line 

jor each imertimt : aboui eil)ht words to a line. Adver­

tisements must be received at publication office as earl'll as 

Thursdav morning to appear in the jollowiWJ week's issue. 

Try us for manufacturing your wire or Rbeet metal 
speCialties. The Enterprise Mfg. Co., Akron , Ohio. 

For mining engines. J. 8. Mundy, Newark, N. J. 
., L. S." metal pOlish. Indianapolis. Samples free. Presses & Dies. Ferracute Mach. Co . •  Bridgeton. N. J. 
Handle & Spoke Mchy. Ober Latbe Co •• Chagrin Falls.O. 
Wood pulp machinery. Trevor Mfg. Co . •  I,ockport, N. Y. 
J. T. Crowe, Truro, N. S., wants circulars of pump bor-

ing machinery. 
Screw machines, milling machines, and drill presses. 

rrhe  Garvin Mach. Co .• T�aiC'bt and Canal Sts., New York. 
Centrifugal Pumps. Capacity. 100 to 40.000 gals. per 

minute. All sizes in stock. Irvin Van Wie, Syracuse, N.\' .  
Emerson, Smith & Co., Ltd., Beaver FalJs, Pa . •  will 

send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

'fbe best book for electricians and beginners in elec­
tricity is U Experimental Science," by Geo. l1. Hopk ins. 
By mail. $4 ; Munn & Co •• publish ers, 36 Broa.dway. N. Y. 
For the original Bogardus Uni versal Eccentric Mill 

Foot and Power Presses, Drills, Shears, etc. , address 
J .  S. & G. F. Simpson. 26 to 36 Rodney St . •  Brooklyn, N. Y. 

Competent persons who de!!:lre ctIlencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 Broadway, New York . 

"""Send for new and complete catalogue of Scientific 
and otber Books for sale by l\lunn & Co . •  361 Broadway. 
New York. Free on apnlication. 

HINTS TO CORRESPONDENTS. 
Names a n d  A dd ,·ess must accompany all letters, 

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

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

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

B n yers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special 'VI·i tten I n fo ,·m a ti o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n t i fic A m e r i c a n  S II I' p l e n. e ll t s  referred 
to may be had at the office. Pnce 10 cents each. 

O o oJ.<:s referred to promptly supplied on receipt of 
pnce. 

[Ui�::k��s
o�e�b!i'!

d�xamination should be distinctly 

(6453) D. R. asks : 1. Can the field 
magnets of the motor described iu " Experimental 
Science " be made of cast iron and wound with No. 16 

wire, the same as if made of Russian iron ? A. Yes. 2. 
I have the armature of the motor completed, bnt find that 
it will not rest in any position; how may I fix it ? A. 
Possibly you can balance it by lead. It may not be suffi· 
ciently out of balance to do any harm. 3. If the motor 
were used as a dynamo, how many volts and amperes 
wonld it develop, and if run as a motor how many volts 
are reqnired to rnn it, battery power ? A. It is not 
adapted for use as a dynamo. It runs with about 7 
volts and 5 to 10 amperes. 4. What acid or acids are 
used in a copper platiug bath to give the brigbt effect, 
using blue vitriol ? A. Various baths are nsed; the prac· 
tice is often adopted of removing the partly plated arti· 
eles and scratch·brnshing, and then replacing in the bath. 
No bright copper bath is given in the manuals. 

(6454) R. L. H. asks : 1. Will you please 
tell me which of the following condjtions determine the 
number of volts and which the number of amperes gen· 
ereted in dynamo : a. The weight of iron in the field 
magnet. b. The number of turns of wire on field mag· 
net. c. The number of turns of wire on armature. d. 
Size of wire used. e. The speed at which the dynamo 
is run. A. A definite division cannot be made. In gen· 
eral a and d are ampereage dimensions, and the others 
are voltage dImensions ;  but all are interconnected. 2. 

Will old iron that is slightly rusty do as well for the field 
magnet of a small dynamo as new ? A. Yes, except that 
the rnst unless shellacked or removed invites and pro· 
duces further corrosion of parts. 3. How can I convert 
the dynamo in SUPPLEMENT, No. 161, into a machine 
generating a large quantity but of low E. M. F. ? What 
is the quantity and E. M. F. thus obtained ? A. Wind 
with wire of larger diameter. We advise you not to at· 
tempt it. We have no data on the su bject. 4. What 
kind of cotton thread is snitable for insulating magnet 
wire ? A. Any kind will answer. 5. Why is shellac 
used on the coils of electrical apparatus ? A. To protect 
from moisture. 6. Supposing two bars of iron. each one 
foot long and wrapped with the same number of turns o f  
wire, the first being 1 inch thick and the second 2 inches, 
which would be the stronger magnet ? A. Other things 
being equal, the thick one will be far the stronger. 

(6455) C. R. S. writes : I have six Le­
clanche cells of battery for ringing door bells and light· 
ing gas; they don't work any more. I broke one open, 
fonnd what appeared to be gray iron and cal bon chip. 
What is the material, and ean I wash it and use it over 
again, or will soaking a few days in hot water and then 
drying them again do any good? A. You cannot. By 
pouring a strong solutIOn of potassium permanganate 
into the porous cup without emptying it you may effect 
an improvement. The best plan is to get new cups. 
They are charged with manganese binoxide and carbon 
or graphite. 

(6456) J. N. M. asks : 1. If soft annealed 
steel wire will work as the core of the armature of the 
motor described m No. 641. A. It is almost impossible 
to get iron wire here, as steel has taken its place in the 

manufacture of tube, plate, and wire work. 2. Will a I TO INVENTORS. 
la�inated core of No. 16 sheet of t�e dimensions of the I An experience of nearly fifty years. and the preparation 
WIre core �swer as w�ll as the wIre ? A. 'Ye answer of more than one I:lUndred thousand applications for Da­
both questIOns affirmatIvely-use the steel WIre or the tents at borne and abroad, enable us to understand tbe 
lamInated sheet armature. ! Iaws and practice on both continents, and to possess un-

(6457) W. W. writes ' I ish to t equaled facilities for procuring patents everywbere. A 
. . w . pu an I synopsIS of the patent laws of tbe United St.ates and al l 

eight or ten �6 candle power dynamo III a room 40 fe�t I foreign countries may be bad on application, and persons 
long; would It have any effect on. watch movements In i contemplating t h e securing of patents. either.atJ;()me or 
the same room, but at the OPPOSIte end, some '.!O feet abroad. are invited to write to this office 10i" "fJrz.-.tt�q. 
from dynamo? What size wire would it require for 100 which are low, in accordance with tb2 times and OlH' �;>..�� 
light dynamo, 16 candle power each, to make a circuit of tensive facilities for conducting the business. Addt-e15S 
about five or six hundred yards? Also what horse power MUNN & co., Office SCIENTIFIC AMERICAN, 361 Broad­
engine would it require to run the 100 light incandescent way. New York. 
dynamo ? A. Our best advice to you is not to put the !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! .... !'!' 
dynamo in the same room with your watch movements. I NDEX OF INVENTIONS For one hundred 1 6  candle power 110 volt lamps use No. 
5 wire for original leads, reducing in size as lamps are 
taken off it. Allow 10 horse power to run it. For which Leiter. Patent or tb. 

(6458) B. F. asks : 1.  In winding the 
secondary wire of an indnction coil in sections how thick 
should the sections be ? A. The thinner the better; half 
an inch is very good practice. 2. How thick should the 

United Slatell were Granted 

March 19, 1895, 

rubber washers be to insulate the sections. The coil is to " N  D BA CH BEA U f N G  'rHA T DATE. 
be 8 inches long, with % inch core. A. ,o. to J.8 inch. 
3. Have you any publication of the SCIENTIFIC AMERI· 

CAN or SUPPLEMENT in which induction coils are de · 
[See note at end of list about copies of these patents. ] 

scribed ? I have SUPPLEMENT, Nos. 160 and 229. A. 1�fg.
m
�����l�ra'?d �p����iiis for ·ir;akinii siii� 535.885 

See our SUPPLEMEN T, Nos. 74, 166, and SCIENTIFIC ph urie, E. J. Barbier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,882 
AMER1CAN, Nos. 10 and 14, vol. 66. We have no special Air brake. A. P. Massey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.844 
information as to the battery named. 1!� g�:�e cc�utii��,'ll.o��iineit:::::::::::::::::::::: �:� Air ships, means for propelling}guiding, and con-

(6459) F. A. R. asks : By what prepara- Ala��:Ii��'eDV�Iii��':.Y���� . . . . . . . . . . . . . . . . . . . . . . . . • 536,174 
tion or means may I electrically insuiate the surface of Ammunition hOist, Noble & Brankston . . . . . . . . . . . . 536.154 
copper by a thin coating of some kind like a varnish or I Awning. T. & w. H. Coldwell . . . . . . . . . . . . . . . . . . . . . . .. 536.131 
oxide, so as to resist the passage �f a �urrent of about 15 1 !-:l�il:fb�fc":to��M��li�.

e
ilB�· i:r��tf.�'h�·.·.·.·.·.·.·. : �:��� 

amperes, and tbat will stand a heat of about 10000 C. Baling pres., S. 1I1. Neely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536.093 

without melting or l)eing dissociated, or lessening its in· �:f� f:ft,�t;{��:.' f1ia�d����.t:::::::::::::::::::::::::: �:�M 
snlatmg qualitymaterially ? A. You must have the cop· �:�:: bS:�a�'h'"a���e��gle!.?i�i��dGt.!I:i�n�or; ·c: 535,886 

per enameled. This will effect the object if the enamel Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.945 
is of high enough melting point. There will be trouble ���st�:�t�����'A':E�P�i���·:::::::::::::::::::::.: : �:�� 
in getting such. Bicycle handle bar, G. K. Kelsea . . . . . . . . . . . . . . . . . • . .  535.989 

Bicycle saddle. W. B. Buckley . . . . . . . . . . . . . . . . . . . . . .  586.013 
(6460) A. L. H. asks the reason for hav- Bicycle sboe. C. L. Cushman . . . . . . . . . . . . . . . . . . . . . . . . .  535.R16 

Bicycle support. J. R. Crunkleton . . . . . . . . . . . . . . . . . . .  536,103 
ing and the action of the permanent magnet in alternat· gi�;;�:.�����.�

ogo'1���re'Je�r;e"'i��\fut';ir:;�ric 536.089 
ing current bells, polarized bells. A. If the armature self. C. Whitney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.875 
were not polarized, both ends would be equally attracted, �lr.

ocg��r b�ect· 6l.�:vyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,862 
whatever the direction of the current might be. By pol. Bit stock. extensible. Wortbinl!1:on & Wheeler . . . .  536.116 
arizing the armature so that both ends are of one polarity Blackboard. composition . G. S. Maybew . . . . . . . . . • . . 535,916 
and the center is of opposite polarity each end is attracted �1��tsl�te���W.fi�:tl�';;k�· P. Taylor . . . . . . . . . . . . • 535,8TI 

by a pole reepectively or is repelled thereby according to Boiler. See Steam boiler. 
the direction of the current. This gives the rocking mo· �gll��·d�·:": tt��:;;,sW: ii:page:::::::::::::. :::: : :  �:� 
tion with an alternating current, which causes the ring-

I 
�g}��,�:���t����:�::gr�eB�:.�������.����: : : : : :  �:� 

ing. See Poole's " Telephone Handbook," $1 by mail. Bone cutting machine. J. Poulson . . . . . . . . . . . . . . . . . .  535.994 'I Book holder and advertising device. C. L. Whip" 
(6461) Bristletail or Silver Fish.-M r. pIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  535,97Q 

H. M. Webster, of Providence, R. I. ,  inquires about a �g�·m��� i;:;�. �';,�henbeck . . . . . . . . . . . . . . . . . . . . . . .  536,021 
little creature called in that neighborhood the H slick, " :g�e�,

a:b�i��f����le ag:i:��di���r�ik�: ����t;�i� 536,044 
abont � inch in length, which runs like " a streak." He tier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535,855 
finds them in different parts of his house, especially in Bra��ake. 

See Air brake. Car brake. SleIgh 
the bath tub. He also inqnires whether they originated Bridge. draw, N. C . •  Tessup . . . . . . . . . . . . . . . . . .  , . . . . . . . . 535,831 
from some hickory or white oak which has been stored ����t gp��e, ��i2�����: .�: .:: . ?!����.� : : : : : : : : : : :  : : �:�� 
in the cellar for some three years. He mentions also Buckl.e . S. Z. Quint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 531',043 
that his house is always warm and dry. 'l'he animal is ���\�l':,7.�����·c�·:at�\:'{��:: : : : : : : : : : : : : : : : : : : : : : : :  �:� 
ull(Jloubte�l! one o� the bristleta!ls or s�lver .fish, and, in I�U�� P����fn:�c�l��' reea)��O��v{ce' 'for: ·c: 536,120 
all probabIlity, Leplsma saccharma, whIch IS very com· Radcliffe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535.996 
monly fOllnd on book bindings and in clothing, though But�P::ar���.lI . .  f

ee.� i.�� . .  �.��?�����: . .  �.���:�� . .  � 535,972 
it also sometimes injnres silks and other fabrics. This Cam. A. S. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,923 
particular species is almost uniformly silvery gray in g:� gra�e�

rra?iw�/f.dg��yeri;,: : : : : : : : : : : : : : : : : : : :  �:� 
color. Lepisma domestica is a white, hairy species, Car brake. railway. I. M. Skillman . . . . . . . . . . . . . . . . . 535.367 
spotted with black,and is more often found in dry places, g:�·c�;;;f:,bl�·lA�:ri'!�;o�:�::::::::::::::::::.: : :  �:gjlt 
and this may be the species your correspondent allndes Car coupling. T. Gaskins . . . . . . . . . . . . . . . . • . . . • . 536,075. 536.139 
to. Both these agile creatnres have long setiform an· g:� �g�gli��: j�\�·Sr.�lg�.�: : : : : : : : : : : : : : : : : : : : : : : : :  �:�i 
tennre, six legs near the anterior portion of the body, f,:�:ci'pUl�i;�I�;,�-J��t:CL;,Od: : : : : : : : : : : : : : : : : : : : �:�� 
aad three long anal stylets. The use of pyrethrnm pow· Car, railway. J. F. Stevellson . . . . . . . . . . . . . . . . . . . . . .  535.668 
der, if fresh, will be the most effective means of repell· Cars. apparatuR for automatically limiting speed 
ing these inseets. They have no particular connection car�,ffie�rdt;��s�ur�· b'i:���echaDisiIlf(;rrai jwa· ·: 536,055 
with the wood stored in the cellar and do no harm be. B. F. Teal . . . . . . . . . . .  : . . . . . . . . . . . . .  : . . . . . .  , . .  536.1�, 536,167 , Cars, f'team pIpe couplIng for heatIng ratlway, F. 
yond that already mentioned.-Answered by Professor Kement.zy, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535,907 
C. V. Riley. g:�¥i����rcert;gl�: :�g jfe��' �!bi���k�O:bY; F: 'ii: 536,148 

(6462) C. S. asks : 1. Is rain water fil- caJ��la'".r.y6: ·!i: &·M: A:Giirn;;y: : : : : : : : : : : : : : : : : : : :  gllN�� 
tered through 4 inch brick wall (as in ordinary cistern Cartri,e reloading tOOl

t
,o. A. Ripley. ,  . . . . . . . . . . .  536,045 

construction) quite fit for drinking purpoEles? Is it as g::�. re:rs�e��i'����:tor. ilie����·er. and check 
good as " hard " driven well water ? Also, d scribe printer, T. Carney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.015 
simple tests for hardness of water. A. Such rain water g:���e�r!ini�tk:u;:��'B!����� �. ���.�� : : : : : : : ::: �:� 
shonld be perfectly good and probably safer tban well Cbain. macbine for automatically making wire, 
water. Test for hardnes� with soap, seeing how much of Cba?r.F·s��li�Ci;nii;i ·cliiiir: · · · · · · · · · · · · · · · · · · · · · · · ·  535,96

1 

a standard solution of soap in rain water has to be added Cbart.. dress. W. J. Marshall . .  . . . . . . . . . • . . . . . . . . . . . . .  535.843 

h I d I th 2 D t h ·d f 
C heck bIt.. overdraw. J, Carter . . . . . . . . . . . . . . . . . . . . . .  536.068 

to t e samp e to pro uce a a er. . oes yp 01 eVer Chest. provisioPJ C. L. Smitb . . . . . . . . . . . . . . . . . . . . . . .  535,926 
always result from germs in drinking water, and can C;hopper. See Meat and vegetable chopper. 
germs be filtered out or destroyed by distillation ? A. f,rg���t��I��"c:in':.·$�1Jf�gi:i;,s·::::::::::::::::::::.: �:¥l� 
Not necessarily; distillation would make the water safe. 2lr;;:is. 'b�t8�:l�fo:·.

J: . ��':'.���.s:: .:::::::::::::.:: �:�5 
3. Does electricity cure rheumatism, and if so, is it by Clock. �l�ctric pro�ramme, F. FrJCk . . . . . . . . . . . . . . . 535:948 
dissolving crystallized uric acid, which accumulates at the 8g�;t!:"i.

ll
p���y

a
t��:��: .�: � .. . �?������::::::::::.:: : :  �:8� 

seat of pain and in this case what becomes of the acid' Cock. ang le. Cooper & Ferris . . . . . . . . . . . . . . . . . . . . . . . . 535.813 
Will it not

'
appear again elsewhere, .. nd perhaps caus� 8g�t ��fl�

eW':il.· r..����.�: : : : : : : : : : : : : : : : : : : : : : : : : :  �::m 
other more serions trouble ? A. Any cure effected we Comb. E. J. M il l.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.954 

would attribute to action on the nervous system. f,g:::g��r:i%"a����e�· !:�������r'; of controlier. 535
.
921 

You take too much for granted in your statement of for. F. A. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536.149 

cause. 4. Is ordina.ry arc ]amp carbon at all good for ag�ie��l�ri��;��oKn Ha:���:{:S�·A: ii·oni::::::::. �:� 
telephone purposes ' A Yes. 5. Could I carbonize Cooker, steam feed. �. A. Kuwitzky . . . . . . . . . . . . . . .  535.911 

hard coal (anthraCite)' by bringing it to a white heat in a I 8g����. :r,���t�:��;g�e.rdling lint, D. M. Camp-
closed vessel, and must it be packed in charcoal during Cotr��iiress: ·c:·Howiir"d: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:ru 
process ? A. It would �ave l!ttle effect on it. It should Cou�6�:

- c���lt,:�.
bral:r�g::-�lin:he�rr �g�gll�t 

be protected from the aIr durmg the process. The char· Universal coup l ing. Whiffietree coupling. 
coal is not necessary if this is done. 6. What determines Crumb remover, J. B. o. Sbevill . . . . . . . . . . . . . . . . . . . .  536.050 
the ampere hour capacity of storage batteries ? A. Trial 8�lU�:�g� �r�:?��Ii�ile�ttn .���:.�I.an

.
d : : : : : : : : :.:.: �:�� 

and �xperiment.. 7: Have you SUPPLEMENTS
. 

on H Zi�C g���T��r��?J'. �16Tii��!IJ�'. �.����. � .�.�����?: : : : : �:� Platmg by the Dlppmg Process, on a CommerCial Scale ? Cut·off. automatic. N. Lombard . . . . . . . . . . . . . . . . . . . . .  535,952 
If not, can you furnish book on the subject, and what Cutter gage, rotary; SnydeI & Pitske . . . . . . . . . . . . . . .  536.103 

price ? Also havc you SUPPLEMENTS or book on " Sim· g����: ��.f�\���.; �ii:S.B�.'"¥rAiriii.; : : : : : : : : : : : : : :  t�:\'&l 
pIe Yet Efficient Alternating Motor Construction " ? A. B66�c:Ig�ae���t��i i�I���&��S���Badi!����yeii 535,b25 

For articles on galvanizing. spe SUPPLEMENT, Nos. 265, & Didion . : . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  5?'l,82! 
833, 851 , 911, 912, and 994. Articles on alternating cur· B��j�I�;:p,SY.df.gTkg��� .�.����I��:::: :::::::::: : :  �:��g 
rent, motors, 601, 692, 717, 763 and 944. R��:r':inge�

rt;�a;e':-t:rrIe��paratus, C. W. Hunt . . . 535,951 

(6463) T. F. C. asks :  1. Why does not Dr! II. See Bock drill . 
a gravity battery polarize ? A. Because the negative {W�I:�ra����a'L��t;{'\ri�:;;:::I.�:.��:.����.� : : : : : : : :  �:�g 
plate has no hydrogen set free on its surface. Copper is ������t�i.ty·v�·:tiererk.i�.s .::::: : :. : ::::::::.: .. : .. :: �;� 
deposited there, and this is its own material. 2. What is El ectric appl iancee. protective device for, .T. J. 
tbe chemistry of bread making ? A. The sugar of the Ele�;�gnn���diici;,j.;,:· · iip· · for · ·jiexii;le: · c: · ·H: 536

,
095 

mixture undergoes vinous fermentation, and the carbon McEvoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,153 
dioxide set free makes the bread light. 3. What reactions Ele���d .I��.bts: . e.t�.: . . ���� . .  ��j�.8��� . .  ���: • .  � •. .  �: 536.031 
take place iu the explosion of gunpowder ? A. They are �Iectromagnet.ic signal. T. Spencer . . . . . . . . . . . . . . . . . 536.10( 

very complicated. In general the carbon is oxidized to �l��:tg� �gEi'igl\��'a�d �o�:r��k�91\'."l Scoti: : : : :  �:� 
carbon dioxide and the sulphur to sulphur oxides at the Elevator gate. q. �'. Sullivan . . . . . . . . . . . . . . . . . . . . . . . .  536,001 

expense of the oxygen of the potassium nitrate. 4. How �!;J����,
o
�:����il�it����1.��: �: .� 

•
. ���.s.��: : : ::: �:�1 

is thc weight of a lever eliminated ? A. By making En�i�".;. ���ar;;�n"g����e·St�::��:i'::e�r oil en-
both SIdes of equal moment. Engine driving gear, road, H. H. Blake . . . . . . . . . . . .  535,981 

© 1895 SCIENTIFIC AMERICAN, INC.



206 J c itut i f ic �mtticau. 
Engine indicators, red ucing wheel tor steam. J. i Scissors, punch, and wire cutter. combined. J. W. I 

S. Calkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,811 Krank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,086 

��b?G?io�:. 
s
������c���rofie�· 

E
s�\;f:g:: · .y'" . P: ' ()e 53

6
,
1
38 i ����tl�er�J1? ���Jg�����:�.�� . . . . . . . . . . . . . . . . . . . . . . .  535,832 

Knight (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.479 Seal press. H. a. Wentue . . . . . . . . . . . . . .  , . . . . . . . . . . . . 535.9:l2 

:::r�ll��g�·d�:i����;�;:�tr��
t
�.

r
·van Norman . . . . . 536,164 I sew

�
n
ct��.���l� ������������ .�����:.��

I
.��: .�_�: .�: 535.918 

t< eeuwater heatel', internal, D. A. Quiggiu . . . . . . .  _ . 536,(1'�lG Shade bolding device, spring-actuated, E. '1'. 
Fel ly expandel', A. B. ArnOld . . . . . . . . . . . . . . . . . . . . . . .. 5:$6.167 Burrowes. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  536.168 
lj'ence :;tay, w i l'(" L. B i ! lb imer . . . . . . . . . . . . . . . . . . . . . . . 536.062 Shaper 01' metal planer. 1\1. )flather . . . . . . . . . . . . . . .  535.895 
Fence. wire. E. J .  Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535.985 �beet metal foldin� macbiue. fl'. ,:,mith . . . . . . . . . . . .  536.159 
Fellce wire t wisting macb ine. W. S. Barker . . . . . . . . 53G.Ut\1 Sbutter. fteld·of-view-divider. It. Stowell . . . . . . . . . .  536.1115 
Fences. metal l i c  stay 1'01' wire. M. H. Baer . . . . . . . .  536.000 Sign cllanging device. electric. 'V. �ears . . . . . . . . . . .  5a.1.8G5 
File case and desk. combinell. 'V. H. l{oberts . . . . . .  !J36.008 Sign for e lectric iight�, :o;treet. Wrigbt & Brad-
B'ile, letter and bil l. K Seybold . . . . . . . . . . . . . . . . . . . . . .  536,049 ford . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.933 
Fi lter, water. R. R. & C. B. Darling . . . . . . . . . . . . . . . . .  535,817 Signal. See Electromagnetic signal. Pneun'a:.ic 
Fire escape, N. Letzler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,0:;8 signal. RaHway sillnal. 
Fireproof cei l in,\! and floor. G Sandblom . . . . . . . . . . .  535,958 Sink attachment. J.  N. Barger . . . . . . . . . . . . . . . . . . . . . .  5:-Ki,OCI6 
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Fireproof p3rtition or wall, N. Poulson . . . . .  . .  535.851 S leigb brake. A. Mecham . . . . . . . . . . . . . .  � . . . . . . . .  C36,U;*i 
Flood gate. E. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.848 Sleigb knee, A. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535.851 
Fluor construction. P. )-1. Brllner . . . . . . . . . . . . . . . . . .  53.1,888 Soles 01' heels. device for applying colOl'ine-
Flusll iu2' tank, If. C. Kel ler . . . . . . . . . . . . . . . . . . . . . . . . . .  536,1;)() liquids to sides of sboe. C. J. Oorticus . . . . . . . . . .  535,820 
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e
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�'oll1 i ng knife. (1'. C • . \lelchior . . . . . . . . . . . . . . . . . . . . . . . .  53:'i,S-l5 Spoke extracc.or. E. S.  Anderson . . . . . . . . . . . . . . . . . . . .  535.9;{5 

���ll:(j�rlPXlih� .�· . .  ����:.� ·. : : : : : : : : : : : : : : : : : :  : : : : : �:Wa:i �g�i�i��
lg

s
a
fJ'��i��:� �D�n��

y
rJ�i_l·r.isier;; Bpri'ni: ' 536.092 

j1'umlgator, O. P. McDonald . . . . . . . . . . . . . . . . . . . . . . . . .  535,849 Sprocket wlJeel coupling, J . Eo \'Vorrell . . . . . . . . . . . .  536.115 
Furnace !!rate. J. D. Wright . . . . . . .  , . . . . . . . . . . . . . . . .  5.'15,973 Staircases for dwellin�s, arl'a02emeat of. W. H. 
Furua·ces, means for removing dust. ashes, or Lamson . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  535.834 

beat from, R. C. Reading . . . . . . . . . . . . . . . . . . . . . . .  536,097 Stamp canceler, F. B. HaIL . . . . . . . . . . . . . . . . . . . . . . . . . . 535,899 
Furnaces. valve gear for regenerative. Kernan & Stamp bolder and stamper. J. H. Dynes . . . . . . . . . . . . W5.8� 

yuille . . . . . . . . . . . . . . . . . . . . . . .  536.151 �tave jointing machine. J .  Winterbotbam . . . . . . . . .  535,877 
Gu'!;!'e. Ree Cutter ga.ze. Stearn boiler and furnaee, O. D. Orvis . . . . . .  535.%2. 535.&>3 
Game counter. E. rrobin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5..�R.l09 Steam dist r ibution system, F. Sargent . . . .  � . . . . . . . .  535.861 
Garment hook. J .  C. Cramp . . . . . . . . . .  . .  . . . . . . . . . . . .  535,891 Steam engine. double-acting, \V. Scbmidt . . . . . . . . .  5.15,864 
Gas. uppar�tus for manufacture of. G. '"V. Hafris. 536.078 �team engine for sawmill carflages, direct-actinto:'. 
Gas conLrolier. J. '1'. Thorpe . . . . .  . . . . . . . . . . .  5;16.108 W. E. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536,080 
Gas eng-ine, Cro!lch & Pierce . . . . .  . . . . . . . . . . .  1)35,815 Stirrup, H .  'l'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53.'),870 
Gas engine, E. R. Gill . . . . .  . . . . . .  . . . . . . . . . . .  536,029 Stocking toe and prOducing- same. W .  H .  Howard 5-35,950 
Gas en2ine, H. Swain . . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  535.964 Stone, artificial, J .  H .  & R. 1\1. Power . . . . . . . . . . . . . . .  535.995 
Gas, malJufacture ot', G. H. Harvey . . . . . . . . . . . . . .  53:,),ffiS Stove. ga3. E. D. Abbott . . . . . . . . . . . . . .  ' " . . . . . . . . . . . . 5.16'111 1 GaR, process of and appara�us for producing and Strainer, conductor, E. G. Minnemeyer . . . . . . . . . . . .  536,0..18 
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j{ate. FlOOd gate. Lever opening l!ate. Switch. See Railway switch . 
Gear, compen::;l.ating, G. A. Anderson . . . . . . . .  r�,066, 536,059 I SwitCb operating device. O. Beaudry . . . . . . . . . . . . . . . 536,008 
(jer..erator with i1l8tantane

. 
ous vapor ization. L. I rrag. C. Winkler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.876 

Serpol \et . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.866 'l'ank. See �'Iushing tank. 
Governor, stearn engine. J. V. Ebel . . . . . . . . . . . . . . . . . 536.n7 Tanninll, process of ar:d apparatus for, S .  & G. 

'].I{ il t> e dis e m  e n ts . 
O lt D I N A It Y  ItA 'l'ES. 

l u l1t i d e  P n a e .  e n c h  i n seJ'ti on - - ' � c e n t s  n line 
B a di P,u:e. ench i lll iilI e l' r i o l1 - - - - $1 . 0 0  n l i n e  

Jtr Fo r  80me classes of Advertisements. Special and 
Highe·r rates are required. 

The abovb are charges per a�ate line - abont eie-ht 
words pel' l ine. Th is  notice sll ows the width of tbe line. 
and is seL in aga.te type. W,Il.llravin�s may head adver­
tisements at r.he same I.·ate per a�ate line, by measure­'nenL. as r.h e  l etter press. Advenisements must be 
received at Puuli cation Office as eally as rl'hul'saay 
morniTUr to appear in the foi l owing week's issne. 

Foot Power -*" Screw cutting 

L tb Automatic 
a es Cross Feed 

9 and 12 inch Swing. 
NeW' Designs. Novel Features. 

Send for Calu,lO!Jue B. 
SENECA FALLS M FG. COMPANY, 
695 \>ater St., Seneca Falls, N. Y 

LAT H E S Shapers PJaners, Drills. Machine Shop 
• OutflLs, Foot Lathes. '1'ools and Supplies. 

Catalogue Free. SEBAS1'IAN LA'I'HE CO . •  
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Governor, stop motion, R. H. Rice . . . . . . . . . . . . . . . . . .  W6.156 1 Durio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,019 
Grain unloading- apparatus, A. & R. Cowan . . . . . . . .  535.919 1 'j'anning vats. rockin� frame for. J. House . . . . . . . . 536,144 TO I NVENTO RS AND PROMOTERS Grate, a .. J .  !?Cbneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l'l? 153 I Tel egrapb instruments, spring winding means . _ • 
Grate. ag�tat:�g Hre, J .  H. Goodfe1low . . . . . . . . . . . . . . :;?a,984 l for printing. J. B�rry . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  Ma,810 We have had for many years a.s a specialty the manu-Gr�as� trap. 1 . .  Henderson . . . . . . . . . . . . . . . . . . . . . . . . . .  �.901 'Ieleph0l'!eEl, autumatlc toll hox for, H. C. Root . . . .  536,100 facture of some of tbe most intricate and successful Grmd!nll rnacl)J"z:te. H. A.  Haywarll . . .  : . .. . . .. . . . . . . .  535.949 :-r:eles�oP 'st'8 dome, N. M. ,Lowe . . . . . . . . . . . . . . . . . . . �.990 machines, tools and models. Our facilities and equip-Grll�d lDg machme, apple or otheI frUit. H. . lenms .marker, l!1wn. T. 1. Lyons _ . . . . . . . . . . . . . . . .  006.035 1 ment. mechanical skill and experience are at your ser-8ci1 ruack . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 5?§,047 Tbra.sblng macblne dust conveyer. W. C. Berkey- • vice in bringing to commercial success inventions and Grubber • . sage brusll, D . . Ander�on. J r . . . . . . . . . . . . . .  535,808 plle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,97<1 improvements in machines or appliances. Satisfaction GUll C�lIT iaJ.:'es, pneumatIC reCOil cbeck for, H. A. . Tie. See Sack tie. guaranteed Contract or day work For particulars ad .. 
Har�r���e[rimiDii]g: c: A: \V bi·ie : : : :  . . . . . . . . . . .  : : : : :  �:1i� '1'i leBl��C�\�t.i3� .��.�

i
.�� . .  �

or ����.
i�� . .  ���i

.�: .�: . .  �:. 535,809 dress 'l'HE SIGOURNEY TOOL CO. ,  Hartford, Ct., U. 8.A. 
l lurvester. bea", Crossman & fi'owJer . . . . . . . . . . . . . . .  530.132 'I'ire. pneumatic, G. H E. Cooke . . . . . . . . . . . . . . . . . . . .  535,978 
.H:tt. �I'usb, O. H.. Langbammer . . . .  . . . . . . . . . . . .  �,912 'l'ongue support, wagon, J . F. Dehm . . . . . . . . . . . . . . . .  536.009 1 bul I Ill-!,' apparatus. J .  H. Bellamy . .  . . . . .  53a.88-1. Tool, combination. ,"V .  'l' t1ompson . . . . . . . . . . . . . . . . . 535,931 
H

,·.uter. '
l
�ee .(1'e�d

H
a'lir heater. 

. .  . . .  53(i,143 rl'oy. i\1. B. Fritsche . . . . . .  "Gr'ease"trar;: "Mii:inow 
535,896 H��: ���l��� �!��hitle, /���Hiil'es : : . . . . . .  . . . . .  5�,(:79 'l'

ra
frap�

ee Drain trap. 
H�el trimming rnaclJ ine:C. Shaud , . . . . . . . . . . . . . . . . .  535,95U Tree bolder, C R .  Brvwn . . . . . . . .  . 
H I f.llIe, J. V. Brown . . .  5.16,125 Trough . See \Vatering trough. 
HOist. worm, J. C.  Kl'eJ)s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.087 'rUb. See Bath tUb. 

. . . . . . . . . . . . .  535.887 

Hoi�ting and con,:eying apparatu::!, P. �l. Barrett 5.36.12'J 'J ug, th i l l , 'V. H. Kable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53e,ffi4 
Holdback for veb lcle sbafts. J. G. Rubmson . . . . .  536,099 fJ.'ypewriting macbine. J. l\1. Fairfield . . . . .  536.022 to 536.026 
Hook. See Garment book. . . I 'l'ypewriting _machines, rod connecting device 
HO
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Horse power, G. W. Rlckerd . . . . . . . . . . . . . . . . . . . . . . . . . 53ij,SW Upholstery spring. A. E. Beall . . . . . . . . . . . . . . . . . . . . . .  536.123 

WELL DRILLING MACHINERY, 
M A N U FA C T U R E D  B V  

WILLIAMS BROTH ERS. 
ITHAC A. N.V. 

MOUNTED OR ON SI LLS. FOR 
DEEP 011 SHALLOW WELLS, WITH 
STEAM OR HORSE P O W ER 

CI ,. O R  C ATA L O G U E  
WIWAMS 8RCls'JTHACA,N.V; 

Hose coupl�ng. G. A. Anderson . . . . . . . . . . . . . . . . . . . . .  535.880 Valve, stop and waste, F. C. Amsbary . . . . . . . . . . . . . .  5.16,119 
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Index, A .  �j. Detwiler . . . . . . . . . . . . . .  . . . . . . . . . . .  535.818 Vehicle alarm J M Christopher 536 017 G. Smith. A paper on artesian wel ls as a source of 
Induction coil . A. "---'. \V. ).leyer . . . . . . . . . . . . . . . . . . . . . . !??�.9F ,,-rehicle running-·c:ear. B. Harris :::::::::::::::::::: 535:9R7 [ �ater suppl y;. E�8en Lial . geol ollical con d i t i ons .of arte .. 
Ink well , J. Blael\: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,066 Vehicle seat. J. Reichert . . . . . . . . . . . . . . . . . . . . . . .  . 53,1),858 8 1 11n wel ls . �ome chemICal features of urteSIan we ll 
In8uiat,cd tro l l ey section and crossover. Wood & Vehi�le wbeel. R. A. Shay . . . . . . . . . . . . . . . .  . . . . . . .  535,9GO sl lpp ly . Contained in SCIKNTU'IC AMElUCAN Su�-

IrOl�i\�£� 'rr;ail'eui;le Ira'D 'or' steel: ·coi-ive·rti·lig· c�i8'i.' 
535,9

7
1 Vessels, construction ot', M. V. T. DUbreui�fi 071 5.

36 1 35 
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eDt8. '1'0 be had at thIS 

l-I�,it.y & CaldwelL . . . .. . . . . . . . . . . . . _ . . . . . . . . . . . . . . . .  536,082 Wagon, coal. G. B. Marx . . . . . . . . . . . . . . . . . . . . . . .  .' . . .  : 535:991 
Iron IOto steel . convertmg- cast, Hufty & Cald- , I Wan paper, manufacture of, P. Groeber . . . . . . . . . . .  536.077 0 W S C well . . . . . . . . . . . .  , . .. . . . .. . . . . . . . . . . .. . . . .  ; . . . . . . . . . . . . 5.';6.083 Wall paper trimming machine. J. M. Brady . . . . . . . . 536.011 I L E L L  U P P LY O .  Jack. See Heel �alilng )�ck. L�lftlnll Jack. \Vashing macbIne. J. H .  Caldwell . . . . . . . . . . . . . . . . . . . 5Bf!,12i' 
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.
. : : : : : : : : :  �:g�� ��:t�icifo��ralbiVfaflParat�s. A. G. P. Ebert . . . .  �.� �it .. <;'hen

sabiJIetd .J ·  Bk 9pne . . . . . . .  . .  . . . . . . . . . . . 535,977 I Water cooler' an'd mter.'j: 'j: ii�ive·tip·�ri : : : : : : :  : : : : :  5.%:942 
l���AIing ��Lt��.l��pa��t�·s for automatically, G. ! ���:�i:i���6'u�b�j��IW�Odward " : : '- : : : .' : : : : : : : : : :  �:Ws 1l�hf�s8 et .al . . .  : . . . . . . . . . .  : . . . . . . . . . . . . . .. . . . . . . . . .  b35,997 i \Vave motor. n. L. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . 536'169 

Mannfacturers of everythlnjZ needed for 
A RT E S I A N  W E LLS 
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fJ.'ools, etc. 1 I I lLs'd (tt l /dogue. !Ina i Lsu, 
tOld tiiIo'CO it1l(. sileets OH Tt'Q u e S l .  J ... ac�s WIt� Wire tIps. macbme for provldmg, S. . _ I Wbeel. See Bicycle wheel. Split wheel. VehicJe �. PratL . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  �.9<17 wheel . Water wheel. Wind wheel. Laclllg �ook setting machlDe, I. E. Chandler . . . . . .  �.940 · Whitlletree coupling. W. A. Sch leicber. . . . . . . . . . . .  536.016 Pittsburg. OIl City and Bradford, Pa. t!���: �ie�tr�':.��,I�: R. M.acl.; tir;;. · . . '  . .  . '.535;&i6 ·io �:��� Wb�;;n�p
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.' . . (;. l\l: 535.920 Also. 32 Cortlandt St . •  New fork. 
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��;c�s�o�n�g:�: : : : : : :  : : :  �g:�� ;��� �h�clln6 �;lg�:nl�mp. Spencer & Lermitte �'8M - � -----------­

Lens for optical purposes,. Goerz & Von Hoegh . . . . 5?-,!,897 Windmill . C: A: Norcross � : . .  : � : :  � � � � � : : : : : : :  � : : : : : : :  535:956 Pum�, II ng W� t�r �y �om�r�:� �J All r. 
Lever openlne: ga�e. \V. 8mltb . . . . . . . . . . . . . .  ' . . .  585.002 Window !'creen. self-rel!ulating W. Thompson . . .  535 930 W � g i � tlner . 8e� litJlfU\ 535 903 Wool washing machine. H. W. Church . . . . . . . . . . . . . 5.'\6)71 
L�c�ng �:� 

Doo'r lock 
0 mes , . . . . . . . . . . . . . . . . . . . . . . . . .  , Wrencb. C. E. BIl l ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �i.063 We take pleasure in announcing that by arrangements 

Loom harness operattp;g mechanis�, J. T. Bolton 53g,OlO ! ��:g��: r(?:iI�Q�iT�r��:: : : : : : : : : : :: .' .' : .' .' .' : : .' : : : : � :  �:g}5 made with J. G. Pohle, we are enabled to furnish our 
t��ric�t�g�:JeS����?il

l�b'r��at:�ttIe . . . . . . . . . . . .  535,009 Wrencb, A. L. \Vinge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,165 customers �!����� If A I It L I F '!' P ( J Ill lJ
, Lubricator. L. F. Longmore . . . . . . . . . . . . . . . . . . . . . . . . .  535.836 protected by numerous American and }i"orei,zn patents. Lubricator. J. Medway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5a5,953 'I'his department ot our business will be under the per-
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o
l�dge ·&· waiie·. ·.�':��.' �:� DESIG NS. sonal supervision of Dr. Pohle, the inventor and pat'ee. 

:��I�b�
I
l'I��

e
�efst��

u
.
art

� : : : : : : : : : : :  .
. : : : : : : : : : : : : : : : �:lWS g��s�I���d'EwG��\�ener " " " ' " ' ' ' ' ' ' ' ' ' ' . 24.124 to �g� 'l'\:�;�e�:r

S
Ji�kd������;�nlJ�gf,1,��·'york. 

Meat or '!'eu.etabl e cbooper,,J. C. Bullock . . . . . . . . . .  5&}.014 : Bicycle saddie seat. H. A: 'Cbrlsty : : : : : : : : : : : : ' : :  : :::: 24)39 MIlk PUrlfYlllg apparatus, \v . A. Clark . . . . . . . . . . . .  53,.800 I· Bicycle toe c li p, W. H. & J. E. Dawson . . . . . . . . . . . . . . 24.139 ?4�1l. See Pulver:1;mg mi l l .  ,"VmdmIIl. I; ( Border ornaments, font of, 1\1. Roseuow . . . . . . . . . . . .  24.118 1\'11 nnow .t�ap. D . . 1 ufts . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  5�,.)66 Carpet, E. Fisher . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.122. 24,123 l\1ou.1d olhng deVice. C. J. Lewi s . ;  . . . . . . . . . . . . . . . . . .  535.e35 CarpeL. H. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,120 �lot.lon, device for equalizing reCiprocating, C. P. � Carpet. C. W. Swapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-i,121 H. GZOl>n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.827 Glass vessel ,  Seitlinger & Bergen . . . . . . . . . . . . . . . . . . . .  24,127 MO!'or. ·See Current m.otol'. Wave motor. Hinge. A. S. Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.137 Mo�ers. reel adjustment fer lawn, R. Brown , . . . . . 536,126 Indicator frame. L. S. Crandall . . . . . . . . . . . . . . . . . . . . . . .  24.140 MUSICal instruments. dynamometer for mechani- Lamp fount base, A. Patitz . . . . . . . . . . . . . . . . .  24,132 to 2-t.13b cal .. M. Locbmann . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 536.(1.11 Lamp fonnt holder, A. Patitz . . . . . . . . . . . . . . .  24.128 to 24.131 NecktIe frame, G .  W. RItz . . . . . . . . . . . . . . . . . . . . . . . . . .  53i!,157 Mantel. J. F. A. Hoort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.136 Nippers, pol lee, L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,067 
Nut and screw tilZbtening machine, F. P. Bru-

neau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536,012 
Nut lock. J. M. Albert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.118 
Nut lock. H. B. Eareckson . . . . . . . . . . . . . . . . . . . . . . . . . . .  536.073 TRADE MAR K S. 
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a�·t·i .. :::::::::::::::::: ::: : ':. '::: : : :  ili:�ig Anresthetic for nainless extractinlZ of teeth, local, 

Nut lock. L .  I .  S llOemaker . . . . . .  . . . . . . . . . . . . . . . . .  536.102 BeI3n�·a��
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J�;!�.��. ��. �.�� . .  ��.�������. �'��'. 53.�.905 &. SOllS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,234 

Oil. purifyine sod. F. N .  rl'urney . . . . . . . . . . . . .  . . .  536,168 ������
i
��h�i-t��e'iehJ,t���I:y
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Pai l . dinner. L. A. Mertz . . . . . . . . . . . . . . . . . . .  . .  . .  535.847 chine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.235 Pan lifter. A. Volkenratb . . . . . . . . . .  . . . . . . . . . . . .  . .  . .  53fi.C03 Carpets and rugs. W. M. & E. J. Morris . . . . . . . . . . . . .  26.230 Paper box. F. P. Birley . . . . . . . . . . . . . . . . . . . . . . . .  536,004. 536.005 Cement. Bufl"alo Cement Company . . . . . . . . . . . . . . . . . .  26.258 Paper box. foldine-, A. S. StiefeL . . . . . . . . . . . . . . . . . . .  536,162 Cement, H. Marquardt Company . . . . . . . . . . . . . . . . .  26,259 Pessary, W. F. Ware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535.ilf,s Cement. Portland, Olands Cement Aktiebolag . . . . .  26,260 Petroleum or oil emdne. List & KosakoH· . . .  535.914, 536,000 Cll imney cowls and venti lator caps for air sbafts Pbenetidin, substitution pI'oducts of, J. F'. Von and like devices. GLobe Ventilator Company . . .  26.262 :Mering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.846 Cleaning and }Jolishinjl preparations for wood. Pbotog-rapbic curtain shutter, \V. Oehmke . . . . .  ' "  535,850 metal, and glass. F .  Cloden . . . . . . . . . . . . . . . . . . . . . . . .  26.257 

SCI ENTIFIC A M ERICAN S OPPLE-
:\olEN'!'. Any desired back number of Lhe SCIENTU'JC 
AM ERIC A N  SUPPLEM}t;NT can be had at this office for 
10 ceOLs. Also to be had of newsdealers in all parts of 
tbe country. 

VANDUZEN S�iATM PUMP 
T H E  BEST I II TH E WORLD. Any Kind of Liquid. 

Order, never Clogs nor 
Guaranteed. 

Pianos, stringing, C. S. Weber . . . . . . . . . . . . . . . . . . . . . . .  536,111 Coffee, I'oasted. American Grocery Companr . . . . . . .  26,250 per 
Picture mats witb square or rectangular holes, Dental ann sUTlZical operatlOns. preparatlOn for .7 to '75 each. Address 

apparatus for providing. M. E. Cbilds . . . . . . . . . .  5.'l6.CI6 use in ,  W. H. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.241 THE E W VANDUZEN CO �:�
.
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p
f;;�yes . . . . . . . . . . . . . .  . . . . . . . . . . 536,155 Flour and other cereal foods. American Cereal 0 0 0 ,  

PIpe and lining same. W .  '1'. Ruete . . . . . . . . . . . . . . .  535.998 FI , ,���,!'ha;1t; ·i'iew Aitieii8·�iiili;i� ·con;p;.:.;;?:
252

.
t
� ��:� 102 10 108 E. Second St. ,  Cincinnati, O. 

Planter. corn. J. Coffits . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535,941 Gun;, clJewing, Bain & _ Cbapman Manufacturing . ARE YOU I NTERESTED in E I e e t  r i'c i t y  Plastic materia l .  making appl ique work from. A. .Company . . . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2�.�8 l'St ealll B o i l ers: H. b'reiberg . . . . . . . . . . . . . . . . . . . .  . . . .  . . . 0.%.947 Hall' ,restore!. Mansfield Drug Company . . . . . . . . . . .  26.242 E n gi n e s. 'l� h e 1 1I di{� u t o l' .  JU nch i li c '8 h op Prn c  .. Plat ina aluminum. W. H. Legate . . . . . . . . . . . . . . . . . . .  536.152 Heatlllg deVICes! cert�l11 named electrical. H. W .  , j C t! .  or  ( � e ll t'I'a l j\l cch u n i c n l  ft( lll t C l' � ? Lord's ' 
����

I
�a��:ifl���e�o

�e�lliott . . . . . . . . . . . . . . . . . . . . . 5.15,824 . �ohns Manufacturmg Company . . . .  . . . . . . . . . . . .  2�,�47 Power and Machinery Magazine, a l00-page il l ustrated I 
Pres:;. See Bal ing press. Cotton press. Seal Lmlment. C. O. Van Slyck . . . . . . . . . . . . . . . . . . . . . . . .  '. ' . 26.243 I monthly, is HUed with interesting articles on these sub- 'I 

p l'ess. Mea�s, cured and canned, Jacob Dold Pac��n� . jects, written by the highest authorities, in plain Ian. 
P I  ' 11 C R W t 0'36 112 ( ;ompany . . . .  _ :  . . . . .  : . . . . . . . . . . . . . . . . .  : . . .  : . .  2G.�. 26,256 ""uag-e. Price $1.00 per year. Send for this month's u verlzmg ml , . . . es ern . . . . . . . . . . . . . . . . . . . .  ." , MedIcal pr.eparatlOns m tbe fO�fI! of lIqUids, pt l l8 . i�sue. l�ord' s l' c nv er nnd IU n c h i n cl'Y lU agazi nc, Pump, force and lift. E. Brockway . . . . . . . . . . . . . . . . . . 536.124 p.o�deI 8, or t�bl ets, C. F. Wllhams . . . . . . . . . . . . . .  �,238 ti:l O A t l un ti e A v e n u e ,  n O S I O n , Mass. Pump, measuring. Gee & \Vi lkinson . . . . . . . . . . . . . . . .  535.826 MedlCm�s. certam named, J. D. Pear�on . . . . . . . . . . . .  26,237 Punching machine, B. F. HalL . . .  . . . . . . 5..'l5,898 Paper, writing, C .  M .  Stoever & Company . . . .  26,227. 26.228 Puzt: le, E. E. DenI er . . . . . . . . . . . . . .  . 536,018 Paper, writ ing or bond. Flexne:- Brothers . . . . . . . . . . 26,229 Green Bone Cutter • 
��;

I
\���:en�;!��rd ·

c
�n��i

lum����ri·c .
. . . .  j � ·  . .  ·F: 536.134 Pins. straight and safety. Pl ume & Atwood J}lanu- . /  

)tlcL.'lUgh l in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  535.993 pOi!��;��.:;fm�?
m
l

a
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L·ewi·s::::::::::::::::::::::::.: �:�� N OTHI NG ON EARTH W I L L  MAKE H E N S  LAY A N D  

Rai l way conductors, eo1Jup:sible cnnduit for elec- Sarsapari lla compound in dry form, H. M. 1\1orse . .  2fi.239 LITTLE C H I C KS GROW L I K E  GREEN  C U T  BONE. 

Itait�;;;.�-ICO�·d�f�l�fectric: ·i3erg1.i ·&· iiai.b·ox·. ' . . .  : : : ��:S� Serg-e, all wool, J .ord ok '.ray 101' .  . . . . . . . . . . . . . . .  . .. .  26.231 I 
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r
�:���� �.��

u
�WI�n

g
e�

i
�lt 

I, · 1  . I J R J �." ("N Sb ingles, W. D. Latbrop & Comoany . . .  . .  26.261 I \oal way Signa , . . ones . .  . . . . . . . . . . . . . .  . . . .......... . h"hl Velvet or pl ush and non-ri bbed cusbwns, curtulIls, OUT Green Bone Cutter;.; are the best on H:.t i lway switch, J .  R. l'latter . . .  . . . . . . . .  535,992 drapenes. and hang-mgs, non-ribbed cotton. earth, and the ONLY ones 'tecciving RaiL�av tie piat�. J. '1'. Stewar� . . .  . . . . . . . . .  . . . .  �,W3 Ostermoor & Company . . .  . . . . . .  . . . . . .  26,233 an Award at the World's Fair. Iteal? i�g or m<?wl!Jg ml1.cb lll p.. f,. Beekman . . . . . . . . . 535,88.1 Whisky. W. Endernann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.246 W'" Send for Catalogues and valuable It�cl l n l ng chmr. ,( ... . F.  Sari2.ent .  . . . . . . . . . . . . . . . . . . . . . . 535.999 \Vhisky. rye ,  \.y .  H. Jones & Compan y ,  . . . . . . . . . . . .  26.245 article on Feed, free. Itecol'.del'. S.ee :-iales r�cord�r. � .  ( � ! \VouJen piece goods, Jesse Eddy Manufacturing H A N N U M  .. 1 5 0  ALBANY ST. , CAZENOVIA, N .  Y. 
}t��L-Jtt�l�.l

'e§�����tt��l�?s���I.P
S. '1'. \ . All is . . . . . . . .  53,5,974 1 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2ti,232 

Lte i n  hol lieI'. harnessXF .. yates . . . . . . . . . . . . . . . . . . . . 535,879 
flock dri II. �v. H: Olxon . . . . . . . . . . . . . . . . . . . . . .  536,112, 536.173 ,  :\ l) I ' i  II t f 'd e n ,) ,. of the specification and drawing of ltotary eng�ne. �. H�. �ee]er. Jr .  . . . . . . . .  �16.0Q9 any patent in the foregoing l ist\ or any patent in print Rotary enUlne, \V. �m,t�b . . . . .  . . .. . . . . . . . .  . . . . . . .  5�.160 issued since lSfi.l, will be furnislJed from this office for I�udd�r. vesse1. M .  V. 1 .  Dubreul l . . . . .  . .  . . . . .  5i,¥!,Q70 25 cents. In ordering please state the name and number �ack tie. J:  E. \VelJ�el' . . . . .  . . . . . .  '.,' . . . . . . . .. . . . . . . . &!-i6.G04. of the patent desired. and remit to Munn &. CO., 361 
�:fl�b

e
:Ot�I���� °G .

s
g.ttg��il111��. ��.�'. �'. �: .��.l.�� : : : :  �:n� Broadway New York. \ 

Sales recorder :111(1 cash t i l l .  manual, C. rl1 , Hard . . . ).%,9(X) e n  1 1 : 1  d i n  II pn I f' lI f JOi  may now be obtained by tne in· 
S�lsh bl l ance. rol l er. R. B .  Hugunin . . . . . . . . . . . . . . .  5:�.147 ventors for any of the inventions named in the fu"e-
Sawmill head b lock, H. Gawley . . . . . . . . . . . . . . . . . . . . . .  536.140 �wing list, provided they are simple. a t a  P.('>st of $40 each .  
Sawing mach ine for forming notches in beams, I f  complicated the  cost will be a little mOl'e. Il'or ful l  

R. J .  Orr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535.91� instructions address Munn & Co., 361 Rroadway. �ew 
t>cale. computing, J. H. S .. ihart . . . . . . . . . . . . . . . . . . . . . 535,96 \ ork. Other forei"n patents may also be obtained. 

MECHANICAL DRAWING 
�:cc������r�tR��a�gjIr��n:E������t�·. 
Plumbing. Heating, Mining, �nglish Branc�ii. es. Send for free circular, sta.ting subject wish to study or your trade. 
Uorrespondence School of Industrial 

Sciences, ;;;V RANTON. PA. 

T Y P E W R I T E R S .  
All makes half-price. Rebuilt to eqnal new. Shipped 

without deposit to responsible parties in a1l parts of the 
world. Unprejudiced advice given. Illust'd cata. free. 

T\.' I'E \\' R I TE U  { 45 Liberty Street. ]":A"Q I; A I l TEII�, I New York. U. S. A. 

TURBINE 

Tho TYDOwritor 
EXCHANGE, 

8 Barc lay St. 1 N ew York ,  
\Ve will save you from 10 to 
50 per cent. on Typewriters 
of aU makes. 

Jtr Send for catalogue. 

W A T E R  W H E E LS .  
Send for Pamphlet. JAIUES ],E�'FJ<:l, & CO., .springfield. Ohio, U. S. A. --------------------

Manufactory Establ i s h e d  1 76 1 .  
LEAD PENCILS. COLORED PENCILS. SLATE 
PENC1LS. WRI'1'ING SLATES. S'1'E��L PENS, GOLD 
PENS. INKS. PENCIL CASES IN SILVER ANll lN 
GOLD, S'1'A'I'IONERS' RUBBER GOODS. HULERS. 
COLORS AND AR'1'lSTS' MA'1·ERIALS. 
78 Reade Street, New York. N. Y. 

!l l a u u factory Establish e d  1 76 1 .  

STA R R E TT'S 
Adjustab le  Jaw C ut - N i pper. 

Jaws are detachable, s o  tbey can be re­
moved, ground. and adjusted wben worn. 
All partN case-hardened except jaws. Flat 

spring- below cutting edg-es obviates 
danger of breaking jaws. 
Price, fi inch M (for musiC wire) . . . .  $2.00 

U ti inch C (for common wire) . . . .  2.00 
iT l llu�t1'at('d Catalog! l e  Free. 

L S. Starrett Co. w.�.��i�3���1':,t�Y��:: 

For Electrical and Ex ... 
peri'mental Worh. 

FOI' Gunsmiths &: Tool 
Makers. For Gene?'ul �t..:t.:j;;;;!lll!!!; Mach'ine Shop H·or/�. 

;> High Grade '1'ools ; 
perior in constructio;"

l
��:�t��t ���tg;o;�; 

lathes made, and quality considered, tLe 
cheapest. ;Send .for catalo(Jue and prices. 

W_ F_ & JOHN BARNES CO" 1999 Ruby St.. Rockford. III. 

NOW READY I 

Fourteenth Edition of 

Experimental Science 

RE V[�ED AND ENLAKGJ;;D. 
l � O P a g e s  n l l d  1 1 0  � u p el'b Vuu a d d e d .  

Just the thing for a boliday present for any man , 
woman.�tudent, teacber, or anvone intel'ested in science. 

In tbe np-w matter conta,ined in tbe last edition will be 
found the Scientific Use of the PbonolZrapb, the curious 
optical i l lusion known as the Anortboscope. together 
witb other new and interesting Optical Il lUSions, tlle 
Optical Projection of Opaque Objects. new experiIllent� 
in Projecticn, Irid escent Glass, some pOints in Photo· 
grapby. including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find­
er, F.lectrical Rocker, ElectriC Cbimes, How to Color 
Lantern Sli des, Study of the Stars. and a great deal of 
other new matter wh lcb wil1 prove of interest to sci en· 
tific readers. 

R40 pages. 782 fine cuts. substantially  and beautiful l y  
hound. Price in cloth, by mail. $ 4 .  Half morocco, $ ;) .  

o-Send jor i i l l I �t1'(lted cire l l i.aT. 

M U N N  & C O ., P u b l i shers, 
Offi c e  of the S C I E N T I F I C  A M E R I C A N I 

alii BRUAD W A \, .  !li E W  YUItK.  

© 1895 SCIENTIFIC AMERICAN, INC.



M ARCH 30, 1 895.]  
Pounded b U  ;}[athew Carey. 1785. 

HENRY CAREY BAIRD & CO. 
INllUSTRIAL PUBLISHER-S, BOUKSELLERS & IM PORTERS 

S I U  \V a i l l u t  � t  •• P h i l a d e h ) h i a �  -Pa .• U. S. A .  
l1r Our �ew aud Revised Catalogue of Practical and 

Scientific Books, 9U pages, Svo, and our other Catalo�u�8 and Circulars, the whole covering every branch of ::-;Cl­
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

Exper!r1J.��rl�!!, �9b�r�t��Nr� ------------ - -- -- --------

Receiver's Sale 
",- e "'-

U n d e r  a n d  i n  pu rsuance o f  

ord e r  of the S u pre m e  Court 
State of N ew York, dated March 9, 
1 89 5 , the un ders igned will sell at 
pu bl i c  aucti on at the w orks of the 

late 

Warners Portland 
Manufacturing Company, 

at Warners, Onondaga 
County, N. Y . ,  

a t  I I  a .  m . ,  o n  the 1 5 th day o f  April,  
1 8 95 ,  the real estate of said Com­

pany,  c o n s i st i n g  of about 5 I acres 
of marl and c l ay land, furnishing 
the raw material for the man ufac­
ture of cement,  toget her with a lease­
h ol d interest in about 5 ac res of 
land adj o i ning the same, and the 
m a c h i nery, b u i l di ngs, and t o o l s  com­

prisi n g  th e plant of said C o m pany, 
s ubj ect, ho wever, to a mortgage of 
$ 7 5 ,000 th ereon , at an upset price 
o f  :ji( z 5 , 000 ; no bid of less amount 
to be accepted. 

For a fu l l  de scription of said real estate and 
plant,  and i t s  cap acity, apply to the sub sciber 

at No. 23 Everson Buil d i ng, Syracuse,  N. Y.  
Dated March 1 3 , 1 89 5 .  

GEORGE G.  COTTON, 
Permanent Receiver o f  the Warners Portlc.ud Cement 

Manufacturing Company. Office, 23 Everson Building, 
� y racuse, N. Y .  

The United 
Autographic Register Co., 

1 48· 1 54 M o n roe St. C h i cago 
REGISTERS LEASED ��s� 
of less than 2 cents per day, 
OR SOLD at fro.m $15 to $50. ����� 52()(x) In use. Made In 25 styles. Send for Circulars 

BEWARE of I nfri nge ments. 

TH E " CL IMAX " 
Stp.reotyper and Mou l d i ng Press 

combined, for making perfect (� e l l  u ­
l oi d  8 t e  . .  e () t Y I, e �  to be used i n  
place o f  metal stereotypes. Also for 
making R u b be l' � t a m p M .  Should 
be in use in every printing office. 

See SCI. AM., Dec. SO. 1893. Send for 
circular to 

T H E  J. F .  W. nORMA N co. 2 1 7  E. Germa n  � t . ,  
B a l t i m ore, IUd. 

Manufacturers of Rubber Stamps, Vulcanizers, Stereo­
type Machinery ancl Hupplies. 

tLLD! 
Our New 50c, Telephone 
Entirely D C W  and original. The receivers �� - �!!�i:x�r��lir���:r;? a��������:�p!�t�!st.

h
eI , 'Whisperma.y be plainly heard a.t 500 ft. No ba.ttery 

� _:� :��
u
:��dro:

c
:!v��:d

a
�� i���:!�ni�:t�������r, ��� 

_ _ - inside and all short lines thi9 is bett�r than a $100 
Outfit. Complete for both ends with all accessories aDd instruc­
tions for using. Sent by eJ:pr�ss on receipt of 5()�. or bymaii for Sc. extra.. 
R. H. I NGERSOLL 6< BRO. 65 CORTLANOT ST. N. Y. CITY. 

YOU SAVE 50%'A" 
:ro�°l' H IGH GRADE OXFORD 

WHEEL ;&O:gir:::
n
fr��me

$\5�go bOt�8 1����� _ i' nJ."" NO ... GENT" We Bhip from factory Buhject to approval and are the 
only manufacturersse1ling direct to consumen. Don't pay) oeal dea.lers .. profit 
of 50 per cent. but WR TE TO-DAY for OUl' handsome catalogue. Address, 
OXFOKDJlFG. CO •• BieyeleDept. _1\ 72 il38 Wab_ Ave., Chleap 

T H E  H Y P N O S  C O P  E ���li�!����a�d �������si�f the occult ,  proves hypnotization possible in all cases. Z;�6 
Krllj�I��?:Lol��F.�oiJrsp�t;;g ��:, §�.;�5sPl�f����'��i: 

ALL�LE: CASTINGS FROM SPECIIIL E RNS 
� o�7\ 0 AN-D FI NE GRAY If\ON IILSO ST EEL 

D F INE  TINNING J� PI\1�T 
I S F I N I SH ING . A.NNING , THOMPiLEHIGH AVE � AMERIr,�N 5J PHILA � 

� , itu t i f i,  jtUtti,an. 
THE "MUNSON" TYPEWRITER 

1.1his machine i s  an U evolution," the outgrowth o f  years o f  experience and tbe best ��:J!�e�f :!�h�:i�.worI'· isIttf�\��,iP�I�I�Yf�eat��I�:��t�O the 
.E n � i l y  operated.  with l T u i v e r!iJn l K e �' H O B I' d .  

INTERCHANGEABLE STEEL TYPE WHEEL. 
d ll r ab l e and e asi l y  kept in order. ao keys, 90 characters. Weight, with carry4> 

ing case, 16 pounds. SpeCial wheels for different languages. 
Highest .. :.\Jedal A'lvanied, lVOTld's Fair, Chicago, 1893. Sen d for Circu1ar to 

The M u nson Typewriter Co. , 1 7 1 E. Div is ion Street, Ch icago. I I I . ,  U. S. A, 

Parson 's  H o ro l ogical  I n st itute.  $24.  A n  8 Light ,  1 6  C .  P. , 1 1 0 Volt Dynamo 
To introduce our Dynamos 

and Motors of larger capaci-�cnool for lliatcnrnakerss 
ENGRAVERS AN D J EW E L E R S. 

!IF Send jor Catalogue and Rejerences. 

PARSO N ' S  HOROLOG ICAL I N STITUTE,  
PEORIA , n , L .  

S I N T Z  GAS E N G I N E  C O .  
GRAND RAPID S, MICH., 

u. s. A. 
Manufacturers of the �i I I I. z  � t n �  
t j o l l a .' y  a l l d  lU Ul' i l l f>  ( � n M  and 
(-;'a!iO u l i ll f�  E ll a i n '· � .  Especially 
adapted for Boats and Electric 
Lig hting. Runs with manufac­
tured or natural gas - Boats and 
launcb es. Prices within th e reach of all . !IF Send for Catalogue. :;\lention this paper. 

'" " WO L V E R I N E "  '" 

GAS & GAS O L I N E  E N G I N ES 
STAT I O NARY A N D  MARI N E .  

The " Wolverine " i s  the only revers­ible marine gas engine on the market. 
It is the lightest engine for its power. Req uires no licensed engineer. Ab­

solutely safe. Manufactured by 
WOLVE R I N E  M OTOR WORKS, 

12 H u r o n  St. ,  G rand Rapids,  Mich.  

��� TY PE W H EE L S. MODELS LEXPERIMENTAL WORK.SMAU.MAtHfNERY NOVELTIES eo ETC. NEW YORK 5TE"CIL WORKS 100 NASSAU ST N,Y. 

$25 to $50 r:A;c��t�: � ____ ... _ Ladle .. or 
Gentlemen, using or lelling 
"Old Rellable Plater." On ly 
practical way to replate rusty and 

,. c ..... ,..,,_-1 worn kni',eli, forks, spoons, etrl ; 
quickly done by dipping in melted 
met.al. No experience, polishing 
or machinery. Thick plate at one 
operation; lasts 5 to 10 years; fine 
finish when taken (rom the plater. 
Every family has plating to do. 
Plater sells readily. Profits large. 
W. Il. lIarriion & Co •• Columbus.O. 

MONITOR VAPO R EN G I N E  A N D  

POWER COM PANY, 
8 ERIE STREET, C R A N D  R A P I DS .  M I C H I G A N .  

CASOLIN E  LAUNCH E N G I N ES A N D  L A U N C H ES 

THE ELECTR IC  LAU NCH  CO. 
, OHIC E AND WORKS, 

MO R R IS H EICHTS. NEW YO R K C I T Y. 

MESSRS. MUNN & CO.,  Solicitors 
of Patents. bave had nearly fifty 
years' continuous experience. Any 
one may quickly Mcertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden­tial. A handbook of patents and how to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive 
special not ice in tbe Scienti,fic A'1IH'r. 
ican. This splendid weekly paper, 
elegantly iJlustrated, has the largest 
circulation of any scientific work. ,3 a year. Specimen copies free. 

Address J\.'lUNN & CO., 
New York, 361 Broadway. 

,� T ELESCO P E;'ND F O R � C A TA L.. O G U t  
W. & D.  M 0 G E Y. 

. B AY O N N E· C I T Y. N . J .  

I CE M A C H I N ES .  C orliss En gi nes . Brew", ·s' 
and H u t t l el's' IU a c h i nery . THE VILT};H 
MFG. CO., �99 Clinton Street, Milwaukee, Wis. 

V8u U S E  G R I N DSTO N ES ?  
If 80, we can supply you. AU sizes 
Ul O l1 l 1 t f� d  and II I 1 I 1 l U l i l l tf� d .  always kept in stock. Remember, we make a 
specialtyof selecting stones for all spe­
cial purposes. � Ask jor catalogue. 

'l' h e  " L EV E L A  N J) !o;'r O N E  e o .  
2d Floor. Wilshire, Cleveland, O .  

P R � V E N 'I'� disease, waste, pilfer. 
ing of soap, clogging of waste pipes, 
st�F ��{rtaD�4ee���I���i! :?e�b���y 
pure soap. 

'1' he Only Olean, Sanitary, and Snf e 
'Iuay t o use soap. 

Agents lVanted. 

� a u i t ary Soap Vase Co.,  

Aqueduct Bldg., ROCHESTER, N. Y. 

H�:n
p���l� �e

e �Y::�e
d��C�li! market a hIgh grade machine 

retaining all the 8pecial fea­
tures of larger machines. 
Durable. effiCient, compound 
wound, self-oiling, finely fin­
i shed. J) l a t i ll �  U Y ll a lll os.  
a U  sizes. 
!IF Send jor circular No. 22 

R O ' l ' H  &; E C K ,  
3 2  Market St., Chicago. Ill. 

MArrCH $ MACHINERY. 
Latest improved. Complete plants furnished. JOS. C. nONNELLY,1209 ButtonwoOd Street. Philadelphia, Pa, 

LITTLE OIANT B O LT CUTTERS  
a n d  N UT TA PPERS .  

Complete with rrap ChUCk, 
Taps, Dies. and Collets_ Cut­ting 9 sizes, from � to 1 inch. 
Has improved clutch on spin_ 
dle for running die off after 
thread is cut. making quick return. 

ar- Send for fully illustrateil 
WELLS BROS. & CO., f,�rf.l���. B, Greenfield, Mass. 
Rme's Patent Hand Bolt Cutter or Screw Plate, 

Send for new catal. of 
Edw. J. Reece, Mannf., 

Screw Cutting 1.'ools. 
Greenfield. Mass. 

HIGH-GRADE WHEEL for $45 
better ___ _ Both WOOd 

and 

�$5HAND BONE,  SH ELL AND ,,.. CORN M I LLSfor Poaltrymen. . Circular and testimonials Free. WILSON BROS., Easton,  Pa. 

SAFETY T H R U ST C O L L A R S  
!o; () ] . ] ]) A N ]) S I' ] , I 'j' . 
character and at price to suit 

critical buyer. Dealers . 
will consult their 

for Price 

1).0 to 75 horse power. For Propelling Boats of all kinds. 
Clieapest Fuel , Absolute Safety, No Llcenied Euglneer, Simple ConstructIon, Jlundreds in Successful Use. 
!IF Write tor illustrated catalogue. 

GI,O JU; GA S EN I. J N E  () O . ,  
MerIon Avenue & 49th Street, PHILADELPHT.A, P A. 

WELL DRESSED MEN 
, wear only merchant tailor made clothes. 

A Tailor-Made 
Suit For 
$ 10·.00 

We'll make to your measure a Frock or Sack Suit of 
ALL WOOL GOODS 

:{b�l tZthlr tgtjl����l�.{�fo���n���� as cheap . We save 50 per cent by buying big lots of woolens d irect from 
the mill s-that accounts for i t. All goods sent C. O. D . . with privilege 
of examination before paying express agent. We pay e xpre@8 charges. Send for samples of cloth and full 
particulars. free 

l.OUIS )( VEHON, Tailor, 323 Dearborn St • •  Chicago. 

FR EE ! CUT THIS 
OUT 

and send i t to us with yournume and 
address and we will send you the 
best and only GENUINE WA.TCH ever 

offered at this price by ex­
press for examination. 
Ii GUARANTER FOR Ii YEARS 
sent with it. You examine it 
and if you think it a bargain 
pay our sample price 11.98 
a n d  it is yours. Jt is the hand· 
Bomest und best timekeeper 
in the world for the money 
and b(�tterthan many watches 
sold for four times the price. 

FREE !��t� :���1u�ei;C��: 
of cparge a lovely gold plate 
chatn and �l1afm, also our big 
catalogue full of bttrgains 
WRITE nlol)4l'. this olf�r will 
not tl-ppear "-Jrain. .,Aqgress 
THE NATIONAL MFG. & IMPORTING CO. 334 DEARBORN STRE�T, CHICAGO, rLL. 

CR ITER I ON MAG IC LANTERNS A n d  
Stereo pt icons.  on, Lime o r  Electric Light. :Front o f  Lanterns easily removable for SUbstitution 

of SCientific attachments. We make lanterns and views for all kinds of uses. J=ir Oataloques jrp(,. J. B.  (: O I . T  4.\:. () O . �  1 6  B�ekmnn � t . ,  � e 'w  York. 
189 La Salle St., Chicago. !iO Bromfield St . . Boston. 131 Post St., San .I<·rancisco. 

207 
Last year we commenced an elaborate plan of advertising, 

but b(:fore we were half through, O l:R A U VlmTi SEJIEI'i:TS 
DISAPPEAREU. Why 1 Because WE \V}:RE O\'ER"'Jl ELJI EU lVl'fH BUSINESS. There was but one thiug to do: w i t h d ra w  
t h e  advertisi n g  and devote every energy to filli l lg  th e orders 
with which we were flooded. This we did, and handl e d  with 
reasonable promptness a most unprecede nted yt'ar's bnsiness.  WITH ENLARGED It'AU'l'ORIES, H,CIt£ASJW �' A c :aIT U :s, 
AND 'J'WEN'rY BRANCII HOUSES �'ROJI WII I I ·II  '1'0 i l l S .  
THIBt'fE OrR GOO DS, W E  CAN NOW CARE }'OR ALI, W H O  
C O M E .  Last y e a r  we c o u l d  n o t  reduce prices because w e  w e re 
com pel l ed in some way to l i li l it  the demalld for Aennotor goods. 
We would have been satisfied WIth lower prices, hilt why create 
a de man d which we could not suppl y ?  We have made the 
heaviest purchases of steel and material bought i n  A m el'ica this 
year, and �t u n precedented prices, and have made t.l!rmS to 
dealers whlCh enable them to make u n p recedented prices. 

I n  qual ity, character, variety, fini);h, and accessib i l ity to 
fuJI stock of goods and repairs, we are without com petitors. 
I n  our p l an of advertising last year, we proposed to furnish a 
feed cutter under certfl i n  conditions for $] 5. For reasons stated 
above we did not complete the advert i s i ng, alld the feed cut. 
ter was not put out. We now propose to mai(e amends in 
the fol lowing manner : We w i l l  a n n onnce i n  th i s  paper our 

"S4cr;iS1'O' 
cash with order, f.  o. b. Chi cago . Only one to .Hle person, he to furnish addresses of tf'n neighbors w h o  ought to h ave some. 
thing in our l ine. Cut, description and fnll information reo 
garding it will appear soon. 

Weel>'pecially desiJ"p. 
excess ive pt·icesfor 

against paying 
The tempta· 

to overchat·ge is 
the · legitimate 

profit to the 
that you get the 
de, lm·iie us of 
pt·otected. We 

tion on the pat't 
great. '10 
price is $10 
dealer. To be 
proper price and 
your needs 
are, and Because 

i n  low prices. 
of our factories we 

for each p i ece , and 
on it to merely p i c k i n g  up 
down again .  So small has 
on the material which we 

mentioning. We have be. 
material in the country ; 
ing made up in the form of 
pletion wi ndmil ls, towers 
pumps, etc., To such an 
and to such an extent has 
on t h a t  account the vol· 

,-;"";;;;-;·,;;;;-c·.-."".>.·:·.
d

COl'��E,r��e��E
n

Bt�i�G 
01<' ITS 'rRIS YEAR, 'fIlEY DO IT liE. 
THE ()�ny A BSOJ.ll'rET,Y R E LIA BLE A N D  

; IIECAllSE 'fHEY CAN JUl Y  01<' t T B  CHEAPER 
CAN BtTII.D; REtAl'SE WE A LONE ARE PRE. 

TO fUI,VANIZE EV,ERl'TIlING AFTER I'f IS COM. 
PLETED, A N D  COl'IPLETE EVERYTHIN G E X ! C I'LY RIG H'f. 

These concerns are wise, for, even though they may not 
fu rn i sh the best of wheels, the wheel w i l l  h ave the best of sup. 
ports. Send to u s  your name and address, and those of your 
neighbors who may need something i n  our J i ne, and th ereby do 
them a good turn. The Aermotor Co. is oue of the most succeS5. 
ful business enterprises which h as been l n unched i n  recent 
times, I n  succeeding advertisements will be disCllSS(:d and made 
clear the l i nes on which t h at success h as been worked out. It 
was done by a farmer's boy. A careful following of these ad. 
vert isements may s llggest to som e other fal'mer's boy a c areer . 
Aermotor CO • ., 12th, Hock"el l & t'iIImore Sts" flbleugo. !Ill"" Please mention SCIENTIFIC AMERICAN. 

I N C U B AT O R S  
S e l r- R e � u  l u t i n g- Brooders Most Perfect Machines, Besl Material and Workmanship. 

Our 'Jl lt el'lll O l-teg u l lltol'  is so accurate that thermom­
eter can be dispensed with. 1 5  breeds high·class poultry. Full stock poultry supplies. 
Send 4c, for large illust'd catalogue. l�t� e l· H � !'- �  ! l I eu­
bator &; Brooder Co" 511> Ohio Street, QUINCY. ILL. 

MANVEL W I N D  M I LLS 
C)With Ball bearing turn­table. Ga]van ized Steel 

! ' . ; Hills and Towers. 
' ; Your address calls for 

_ half-ton e  engravings. 
W I L L I A M S  M FG. CO. 

, K a l a m az o o ,  M i c h .  
16 Murray St., New York. ' .

'

, " K � _" �" _ 
AMAT E U R  P H OTO G R A P H E R S  �t�t 

The Best B lue  Pri nt Paper Is Our 
FRENCH 

SATIN JUNIOR. 
4x5 p e r  G roll�, ,1.00 axS ··  , .  _ �.OO 

D o e s  all that silver paper w i l l .  Unsurpassed f o r  beauti­
ful definition. Keeping qualities guaranteed for one 
year. Money returned if not satisfactory. rJrNew Book 
on Bl,ue Printing, Sample, and Price List sent Free. 
J. C. MILLEN, 923 Arch Street, PHU,ADELPHIA, PA. 

A Valuable I�ook 

1 2 , 500 Keceipt�.  7 0 S  .» ag;cs. P r i (', c  $ 5 .  
Bound in Sheep, Sf). Half-JloTocco, $6.:)0.  

This splendid work contains a careful compilation of the most useful Receipts and Replies given in the N«?tes 
and Queries of correspondents as published in th e � c i ­
e n t i li c  A m e r i c a u  during- the past fifty years ; together with many valuable and important additions. 

(h· e )' 'r w f� l ,,' e  'r h u lI !oi al l d selected Iteceipts are 
here collected ; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as th e product of th e stUd­ies and practical experience of the ablest chemists. and 
workers in all parts of the world ; the information gIven 
being of the bighest value. arranged and condem;ed i ll conCise form convenient for ready use. 

Almost every inquiry that can be th ought of. relnt ing to formulre used in t h e  various manufacturing' inOUb­
tries, will here be found answered. 

Ip�tructions for working many ditlerent processes in 
tb� arts are given. 

Those who are engaged in any branch of induftry 
probably will find in thi s book much that i s  of practical 
value in thei r respective ca1Jings. 

Those who are in search of independent business or �feP!ili�:�;·:ftia�� Iii 1�ebt��:eWsa�¥f���r�x�;�rfe�t suggestions. 
IT Send for Descripti1)e Circular. 

MUNN & CO., Publishers, 
SCIENTI F I C  AMERICAN OFFI CE. 

361 Broadway, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.
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)V{(lvedisements. 
O RD I N A lt Y  R A 'I'ES. 

I n si d e  Page. ench i n serti on • •  '1!'i cents a l i n e 
n;icli IJ nge• each i n serli o n .  • • $1 .00 a l i n e  

or For some classes of Advertisements, Special and 
Higher rates are 'required. 

'rbe above are charges per agate line - about eight 
words per line. This notice shows the width of the line, 
and is set in agate tyne. Eng-ravings may head adver­
t i sements at th e same rate per agate line. by measure­
ment, as the letter press. Advertisements LUTIst be 
received at Publication Office as early as Thursday 
morn ing to appear in the following week's issue. 

ACCOUNTANTS 
wbo use tbe Comptometer 

have no trouble with their 
trial balance. Has it ever oc­
curred to you that by getting 
O ll e  you might save lots of 
timet avoid mistakes and not 
ruin your nerves ? 

Write for Pamphlet. 
F E LT '" TAR RANT MFG e o .  

62-58 ILLINOIS ST • CHICAGO . 

MEASUREMENT OF POWER.-BY G. 
D. Hiscox. M.E. A description of several improved 
forms of absorption and transmitting dynamom eter� 
for the measurement of the useful work of prime movers 
in mills and factories. With 1'7 i l lustrations. Contained 
in SCIENTIFIC AMERICAN SUPPLEM ENT, No. 992. 
Price 10 cents. To be had at this office and from all  
newsdealers. 

KEUFFEL & ESSER 00 .  �rln�t�&e�r� N. Y .  
BRANCHES : 

111 Madison St., Chicago. 708 Locust St., St. Louis. 

Drawing llaterials 
Esser's Patent Pivot .Joint Compasses, the acme of 

perfection, Buperior to all oth er pivot joints. Handsome 
twelve page pamphlet " How to Select Drawing Instru­
ments." sent free on application. 

HAND instead of BRAIN. 
Useful in any business office, 
and will secure accuracy, 
avoid labor and save time on 

����e��.
a�����i::t�ii8��::t 

Ca]culafing- M a c h i n e  Co. 
Box 1949, Lexingtoll, .Mass. 

B U Y  
T E L E P H O N E S 
That Ilre :;rood-n o t  h cheap thitl tls." The dUrer­
ance in cost is littJe. 'Ve guarantee our apparatus and 

���r:�!�:n��� ;;:d\��t��m
a:n����e

l�;�) �rlf�����) .)�ts. 

WESTERN TELEPHONE CONSTRUCTfON CO., 
440 Monadnock Block, C HICAGO , 

l.at'ge$t �1�1.m,ufactl£rer8 of Tc!ep1umf8 ·in the United Stau.a 

A GENTS WANTED FoR FINE TOOLS I N EVERY SHOP " CAT:�g��R (;.H.BESLY & (;O: AND AGENCY. CHICAGO, I LL.U.S.A.-

I DE'- • 
BICYCLES. 

We guarantee a gain in power 
over other cranks of 12 per 
cent. with equal pedal force 
applied. r1i&r::::::��� 

_
_ J Elliptical cranks made to fit 

fi:: all makes of wheels. 
Catalogue-small, 2 cents ; large. 4: cents. 

F. F. I D E  M A N U FACTU R I N G  CO. ,  • • PEOR IA, I L L .  

The 

American 

Bell  Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 

This Company own s Letters­

Patent N o .  4 6 3 , 5 6 9 ,  granted 

to E m ile B e rl i n e r  N ovem­

ber 1 7 , 1 89 1 ,  for a combined 

Telegraph and Telep h n n e, 

covering all  forms o f  

Microphone T ra n s m itters 

or contact Telephon es. .' 

;: 
.. " .. ,_ .. , ............... , ... , . .. _, " ... --.. , .. '".---.... -.. -.... --�-! 

Warranted s u per ior  to any B i cyc l e  b u i lt i n  the  w o rl d ,  regard less of 
pri c e .  Do n ot be i n d u ced to pay more  m o n ey fo r an  i nfe r ior  whee l . 
I n s i st on h av i n g  the Wave r ley .  Can be d e l i vere d  from facto ry if  
age nt h a s n 't it.  Cata l o g u e  " I "  Free by M a i l .  

22 lb. Scorcher, $85. lNOIANA BICYCLE CO.,  
23 lb.  Ladies' ,  75. Indianapolis, Ind., U. 8. A. 

BRISTOL' S Record ing Instruments. 
Pressure Gauges, Vacuum Gauges. Volt­

meters, Amperemeters, \Vattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trIal. iT Send jor Oircu­
lars and Specimen Chart. The Bristol COID-pany, Waterbnry, Conn. 

From I to 40,000 Pounds Weight 
of  Open Hearth, Chester or  Bessemer Steel, 

True to Pattern. Sound. Solid. 
GEARING OF A L L  K I N DS, CRANK 

SHAFTS, K N UCK LES FOR 
CAR COUPLERS. 

Cross-Heads, Rockers, Piston-Heads, 
etc., for Locomotives. Steel Castings oj every description. 

C H ESTER ST E E L  CASTI N G S  CO. 
Works, Chester, P a .  Office, 409 Library S t . ,  P h i l a . ,  Pa. 

Built like a Watcb • • • • 

• • •  The STRONGEST , LIGHTEST, and PASTEST Bicycles in the World • • • •  

EleQant CataloQue Free on request. 
STER.LING CYCLE WORKS, 

236=240 Carroll Ave . . D I, CHICAGO. 

K D O A K S  $6.00 
to $100.00. 

The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
! Send for � R.ochester, ;:Caialouge·Z N.  Y. 

'I' ll}; M otor  of 1 9th Oentury 
Can be used any place, to do any �irk�g�Ple !n��n�te:� !

B�l� 
Ashes ! No Gauges ! No Engi­
neer ! A perfectly safe Motor 
for all places and purposes. Cost 

.- of opemtion about Me cent an � hour to each indicated horse pow-====",,,=====:s er. For circulars, etc., address 
ECONOMY, REU:-nrriTT, {� h arter n a�,Eng� n e  (� o .  

SIMPL'elTT. i-3.1.UTT. P .  O. Box 148. �tcI·hllg. 1 1 1 .  

J ESSO P'S S T E E LTHB\�\RY 
c, f O R  T O O L S .  S ,\W 5 [ Te. W� J E S SOP '" SONS 1: 2  91 JOHN S T.  NEW YORK 

DO YOU WANT A LAUNCH ?'-- • 
That y ou can run 
yourself. 

That is Clean 
and Safe. 

Send 10 cent stamp for Illustrated Catalo!(ue of 

That requires 

neither Licensed 

Engineer nor 

Pilot. 

� _____ THE ONLY NAPHTHA LAUNCH. 
GAS E N G I N E  AN D POWE R C O M PANY, 1 8 5th St. ,  Morris Hei ghts,  New York C ity. 

High B" I �=1ft Grade ICYC es 
- Shipped anywhere 

C.O. D. Saving you 

ll-'?J'�s<=:ngi��:te��:;�r$62.1i0 
$85 'Arlington' " $45.00 
,65 U " $37.50 
$20 " $10.90 

Lntest modelS. wood or steel rims; pneumatic tires; weight 17� 
to 30 lbs. ; all stYles and price�. Larl'!:'8 illustrated catalogue free. 
Cash Buyers'Union,  162 W. VanBuren SI.Bl28 ,Chicago 

The New Model 

�min�Qn 

N o .  1Ypewriter. 
6 MATC H LESS C O N ST R U CTION. 

U N EQUALED D U RA B I LITY, 

U N R IVALE D SPE E D. 
Many Notable I m provements.  

S E N D  FOR I LLUSTRATED CATALOCU E .  
WYCKOPP, SEAMANS & BENEDICT, 

32'1 BROADWAY, NEW YORK. 

I Sm"j jor Cat<110(l!!" A. 
A ul P r i e n n  \V n t l'11 '1' 0 0 1  eo.,  

MAO H I N I STS '  
LAT H E .  

Latest Improvements 
New Styles. 

New Prices. 
GrowinJl' rapidly in 

favor. 
Wal thour. IUa.sH. 

$18 buys a beautiful little Canoe ; or $125 a Mal"'ificent Pleasure Boat for or Send for 6O-paoe illus catalog. J. H. RUSHTON, CANTON, N. Y. 

TOWERS A N D  TANKS 
PAT E N T  SECT I O NAL 

ALL I R O N  TOWERS 
o f  4 and 1 2  Col u m ns,  

for Water Works, Cities, rllowns, 
and Manufactories. 

PLAI N ,  ALL W O O D  TOWERS 
E L EVAT E D  TANKS 

for Automatic Fire Sprinkler Plants 
MANUFACTURERS OF 

I R O N  and STEEJ, T A N K S .  
Louis iana R e d  Cypress Wood Tanks 

a Specialty. 

W. E. CALDWELL CO. ,  
2 1 9  E.  Main Street, 

LOUISVILLE, KY., U. S. A. 

ROC K 
M.de of La',e B'ook' of Eme,.,. Set , • •  etal .  

�:fij:;=� EiOERyWMi;I:�L��L\S�Tt�olN�E�:S·�. 
Sturtevant Mi l l  Co. ,  Boston ,  Mass. 

[MARCH 30, 1 895. 

E M  E R Y • �;�� a�:e�:indc:,��'i'd§� p��: - . 
Quick process and )a�e stock, Wben in a_hurry, 
buy of 'l' H E  TA N l '.' " C U . ,  NEW YORK CITY, 

CINCINNATI. and STROUDSBURG, PA . 

WAT E R  MOTOR CASTINGS 

STAN DARD 
TRY 
SQUARES. 

1/16 H o rse Power. 
A. F.  W E E D  & C O. 

1 06-8  Liberty SI . ,  New York.  
JF See illustrated notice, page 155, 

SCI. AM., March 9, 1895 

Gas Engi n e  Casti n gs,  Boilers, 
Engines, Dynalnos, etc . ,  etc. 

Graduated Steel Blade, not hardened. Re. 
cessed Iron Handle. Warranted accurate. 
Price, by mail, rostpaid. 

3 inch, $0.75 6 inch, $1.25 1 10 inch, $2.25 
4 "  1.00 8 "  1.75 

Mecbanics' Fine Tools of all kinds. Instru­
ments for accurate measurements a specialty 

U'"" Send tor lllustrated CataloQue B. 
Standard Tool C o . ,  • A th o l , M ass. 

ENGINEERING FALLACIES.-AN AD-
d ress to the graduating class of the Stevens Institute of 
rrechnology, by President Henry Morton, on certain 
popular fal laCies l i kely to be encountered by young en­
gineers. Hnd which may sometimes lead eyen abl e  men 
astray when met with in ' 8 new guise. With 2 figures. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
9 9 4 .  Price 10 cents. To be had ot this office and from 
all  newsdealers. 

= = T H E = =  

pr ESTA BI.IS HE D I S4 :). 
The M ost Popu lar Scientific Paper i n  the World 

Only $3.00 a Year, Including l'ostage. 

WeekIY • •  :i� N n mbers a Y e ar. 

Tbis w i dely circ u l at e d  and splendidly iilnstrated 
paper is pubHshed weekly. Every number contains six .. 
teen pages of usefnl information and a lar�e number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, F.lectricity.Telegraph y, Photography. Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

1.� erms of S n bscri p t i o n .-One copy of the SCIEN­

TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of 'l' lll'ee J) o l l nl's by 
the publishers ; six months, $1.50 ; three months, $1.00. 

C h l b s . - Special rates for several names, and to Post­
masters. Write for particulars. 

'rhe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of enTelQpes� BAnurely sealed, and correctly addre8se� 
setdomJ;oes astray, but. is at tbe sender's risk. Address 
all letters and make all orde,.., drafts, etc., payable to 

llIUNN & C O . , 361 B l"o achvay, New York. 

--{i--
• - T H E  = = 

jdttUifit �tutritaU juppltntent 
This is a separate and distinct publication from THE 

SCIENT JFIC AMERICA N, but is uniform therewith in 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AM ERICA N SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embraCing Biology, Geology. :Mineralogy, �atural 
History, Geography, Arcb reology, Astronomy, Chemis .. 
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineering Mininll, ship Building. 
Marine Engineering, Photography, Technology. :Manu·· 
facturing Industries. Sanitary--Engineering-, AlUiculture. 
Horticulture, Domestic Ecunomy, Biography. Medich�,�. 
etc. A vast amount of fresh and valuable informati0l:l 
obtainable in no other publication. 

Tit,; nUJst i:i"nportant Engineer'ing IVorks, Mechanisms. 
and Manufactures at home and abroad are illust.ulted 
and described in the SUPPLE}rENT. 

Price for the SUPPLEMENT. for the United Sb.�(;,�. 
Canada, and M.exico. $b.00 a year ; or one copy of tile 
SCIENTIFIC AMERICAN and one copy of the SUPPLE­

MENT, both maned for one year to one address for $7.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

lll U N N  &; CO.,  361 Ul"oRclway, New York. 

--{@.--
�lti1tliug �tlithnl. 

THE SCIENTIFIC AMERICAN A R C H I T E C T S '  AND 

BUILDERS' ED1 TION is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings ; illustrating the most interesting 
exampl es 0 f modern Architectura1 Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi­
dencef:l. city and country, including those of very mod .. 
era.te cost as weB as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

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

iU LT N N  & C O . ,  l' u bli.lters, 

361 Broadway , N ew York. 

p,R I NT I  N G  sgt�I;;:�:�.'5 
���!��'aT����" 0 U T F I T 

GOLD I N G  & CO. , 179 Ft. H i l l  S q . ,  Boston, Mass. 

PRINTING INKS. 
The SCIENTIFIC AMERlCA N is printed with CHAS, 

ENEU JOHNSON I'< CO.'S INK, Tenth and Lombard 
St8., Philadelpbia, and 47 Rose St., opp. Duane, New Yorl< 
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