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J citutific �tutticau. 
FAST SHIPS IN PROSPECT. process to remove as much as possible the chance of 

The thanks of the country are due to Mr. Bourke corrosion. The vessels were built throughout on the 
Cockran, of the House of Representatives, and to Mr. most approved principles of modem ship construction, 
Frye, of the Senate, for their very able and successful and in many respects bold innovations, based on ex­
advocacy of the bill for the American registration of haustive scientific experiments, were introduced. The 
those two noble specimens of marine construction, the hull of each vessel is divided by transverse bulkheads 
City of New York and the City of Paris. Both ships, into fifteen watertight compartments, including three 
although built and sailing under the British flag, are for boilers and two for machinery, the latter being 
principally owned by American citizens. The shipping separated by a longitudinal bulkhead. The vessels 
laws of this country are intended to promote and en- have two bottoms, the space between them being 4 ft. 
courage American naval industry, and hence, except The vessels have each five decks. The total number 
by special act of Congress, no foreign-built vessel is of square feet on each deck is 27,000, so that, including 
allowed to carry our flag or engage· in our coastwise the bottom of the hold, the vessels have each a floor­
commerce. ing of over 150,000 square feet. The saloon is on the 

The necessity of providing the country with a fleet main deck, and forms a principal feature in the inter­
of superior ships of the highest speed and greatest coal nal arrangements. A condition was that the vessels 
endurance, for long voyages, has of late become extreme- were to partake more of the arrangement of large first 
ly urgent. For years the SCIENTIFIC AMERICAN has class hotels than of steamers. Eight feet is the usual 
advocated the construction of such ships as adjuncts space between two decks, and even the most skillful 
for our navy in case of hostilities; and we are heartily architect would find it difficult, if not impossible, to 
gratified at the prospect which now presents itself of produce a saloon commensurate, either in size or artis­
an early and ample realization of the project. It now tic treatment, with the proportions and general design 
looks as if the United States were about to entt-r upon of su�h large vessels. Messrs. Thomson, however, 
a new era of maritime progress, which may ultimately solved this problem in the national liner America, and 
result in the restoration of the ocean prestige we for- as the experiment in her case was most successful in 
merly enjoyed, before civil war made havoc with our every way, they have repeated the same arrangement 
sailing ships and foreign steamers grasped our trade. greatly improved, making the roof of the saloon in the 

The admission to registration of the two great ships form of a large dome or arch. In the case of the new 
we have named is coupled with the condition that they Inman, the saloon dome is level with the top of the 
are to be subject to the use of the Navy Department houses on the upper deck, thus giving a height of 22 

in case of emergency, and that the Inman Company, feet. The dome is 53 feet long and 25 feet wide. 
to which they belong, shall immediately contract It is supported by heavy steel stanchions, the arch 
for the c,onstruction, in this country, of two addi- itself being formed of strong yet light framework of 
tional ships of at least equal speed and strength. steel 
Our shipbuilding industry will thus at once receive a In designing the steering arrangements for these 
new and powerful impetus. Every effort will be made vessels, it was considered desirable to make them tho­
to render the new vessels superior in velocity and roughly efficient for war purposes in the event of the 
strength to any afloat, and this good beginning will ships being used as armed cruisers, a' condition which 
doubtless It-ad to the permanent establishment of is not by any means fulfilled by the steering gear fitted 
shipyards and appliances that will enable our work- to ordinary merchant steamers. The gear is powerful 
men to compete with the world in every department enough to put the rudder hard over when the ship is 
of naval architecture. Since the passage of the act going full speed ahead, each hydraulic ram being cap­
in favor of the two steamers mentioned, we notice able of exerting a thrust of 80 tons, which is increased 
that the Pacific Mail Steamship Company is about to by the nature of the mechanism to 140 tons on the 
apply for registration, on similar terms, for one of connecting rod, which is a shaft of steel 12 inches in 
their large ships, now carrying the English flag, the diameter. The hydraulic pressure by which the rams 
China, which plies between San Francisco and Japan. are actuated is taken from the pressure main, which 
The company agrees, in case registration is allowed, extends to the different parts of the ship, and the 
to build in this country two new and splendid boats, valves which admit pressure to one or other of the 
which, like the registered vessels, are to be subject to two rams are controlled by the quarter-master on 
the call of the Navy Department. We give herewith the bridge by the motion of a small tiller, which takes 
portraits of the City of New York and the City of the place of the usual wheel, and is said to admit of 
Paris, which are twin ships, and subjoin the follow- greater accuracy in keeping a given course. The posi­
ing particulars. tion of the rudder is indicated on the bridge by a 

The ships were built in 1887-88 by Messrs. Thom- simple arrangement. 
son, Clydebank. The ships are propelled by twin screws. The Inman 

Length over all ....... .. ... ...................... ". 560 feet. Company was the first to adopt both the single and 
Breadth .. . ........ ... ••••••••••• •••••••• .••••••• � .. the twin screws in the Atlantic trade. The propellers 
Depth moulded . . •••••••••• •••• •••• 0 ..... 0........ 42 U are supported by two massive steel stays, each of which 
Tonnage(gross) . .......... . ....... .. . . .... .. . ... .. 10.:;00 to��. is a ca8ting of steel weighing 26 tons and made by the Displacement............... .. ................... 13,000 
Cylinders, two 45 in., two 'i1 In., two 1l31n. Steel Company of Scotland. 
Piston s!roke .. .. . .... . . . ... ....... ........... .. 5 feet. The machinery consists in each vessel of two sets of 'PrIce 10 cents. For sale by all newsdealers. 

PAGE Boller heating surface .... ............... . .. ....... 50,265 eq. ft. engines of the three-crank triple expansion type, hav-
I. ATHLET IC S. -The English UnIversity Boat Race.-Agraphlcde- Grate area.... . ............ ........... ......... 1.293 feet. . . t 1 th h t E h t f th . 

sci!g!lg'iF�r�h:n"J''ii'.:.gf��ds;:,�%�u!�r����o�ai •. iii.ai.ti: l3662 Steam pressure..... ......... ................. ... 150 lb. mg pIS on va ves roug ou . ac se 0 e engm:s 
letlcs between the two great Engllsh nnlversities.-The record Indicated horse power ........ ... ... .. . ...... ..... 18,350 .. is capable of exerting sufficient power to propel t e 

II. ���::-j:=b!��s,:;�a!!.°dnii8·Reiaiioiiio·pi8iii"Life:.:.:.iiy··ii:'cJA·R: 13662 vessel at four-fifths of her maximum speed, so that Of the speed to which they attain, it may not be 
. �:�;'tl���t�����

s
th� ��ttl�fl!��.��.�����I.���:��.��.��.�:.��� l3668 uninteresting to show how their dimensions compare should one set brook down no serious delay will take 

lII·f�:!:t����-;;;\�tb'���I���g�:t;;.�:.���.��.����.���.���� 13670 with those of other notable Atlantic steamers of the place, for the vessel will go at a speed, say, of 16 knots 

talA::ft��'ts�';,�:�t:f;;-tto���t��.������� 
•. ���������:':' l3670 present and of bygone days, a comparison which we instead of 19 knots per hour. 

��e�o�<1,.��o;,r�isJfeitrt'!��}r/��'U���W.���I�:��:"Of l3670 give in tabular form. The auxiliary engines of each of the vessels number 

Iv,
t
BrJ¥�

u
iW���£��I�J.�±� 'tJ:,�"e�"e�le�o:;�!, !r'i!W����: l3668 thirty-seven, the majority of which are driven by hy-

-A rem .. rkable bridge over .. deep chasm In the Alps.--General TABLE GIVING CHIEF DIMENSIONS OF NOTABLE draulic power. view, with elevations and f .. lse work.-4IJlustr .. tlons . . . . . . . . . . . .. . .  13655 ATLANTIC LINERS. 
V. ELECTRICITY.-Nlkol .. Tesla and his Bu slness .-A valuable and The average Atlantic passage of these boats is 6 days 

popular .. rtlcle on Tesl .. 's wonderfnl achievements In high fre-ql"'llcy.current phenomen ... -6Illustratlon .......................... . 13659 § a.ci §..,.s 2 hours, and the average speed of the voyages 19'20 
r W[i�t -:':J',.e:g "p�c;o{.;;;���t;:�:,o't. o:p:'o�!!th�fg�t�:.: .ci � i �E eg,' knots, or a little over 22 miles per hour. 
VI.¥{rlJfTc�·gt�uMP.��'i:���;.on;.ruIi8:.:.Tii.;I·oi.;·ofi;mgiin 13659 � � j j 1 g-... � �::� Senator Frye in advocating the bill to register these 

produoing dlsea.es on tabie fruit. -l11Justratlon .... . ...... ......... .  l3668 � .,.. � � ", !t  0 s !t 0 S shl'ps sal'd '. Grafting on Grape Vines.-Many w .. ys ot grafting gr .. pe vine __________________ _ stocks de.crlbed and very fully illu.tr .. ted.-18 IJlu8tr .. tlons ........ l3668 Th h VII. MECHANICAL ENGINEERING.-An Accident ,tn .. n Eng!:ae It .. in. ft. in. ft. In. " ey ave been specially designed and built to be 
Room.-The blll'8tlng of a cast Iron steam main, with the serious *Great Western . ... 1835 1,340 212 4, 35'( 23'2 

t 1 th fin t h' fl t d th 5'99 9'15 
conseque ncesr .. sulti"l! therefrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  13666 *Great Brltaln. .... . 1841-3 3.500 274,'2 48'2 31'5 no on Y e es passenger s 1pS a oa , an e 

Horizontal.and Vert.cal Planing Macblne.-One of the largest tOity of Gl .... gow ... 1850 1.600 227 82 24 safest, but also the most efficient commerce destroyers 
5'88 8'70 
7-09 9·45 
9'89 

vIIy�":��c��1.rrot'fs�T�\"��..'i�;,���u:!��t�':ioii,;·"j[ .. ;,; .. i.; 13666 tBrltannlc ...... 1874 5,004 455 48 34 
of animal tawlng.-The h .. blts ot Durolr, now exhibiting tis tCity of Berlin . .. .. 1875 5,491 � !l :)4; and cruisers. They have frequently crossed the At. 
t�n�����:nJ'�:df�I!�'ifr��I��av.;:.::Oii;,·of'iii.;·pi-OdiiCi8·ofl3663 +��I��na:·.:·::":::: l� t:'W 4.">0 45 2 37\i lantic exceeding a speed of 20 knots for the whole 

13'38 lUIO 13·46 
9'7'1 11'94 
9'00 1200 

tjle great Krak .. tu .. eruption of l883.-A ship In the jungle.-lll- tServia . ... ........ 1881 7,392 515 52 40%; distance, taking good and bad weather together. 11'�\:,:t��IUiioii·of··Ciimmeroo:'::BY·GAiIDiNER"c:·iim.BAiiii . .:.:.:I3Ii6i +�I��f'ROme::::: }�} g:rli � � �!I:i 7 "They have a remarkable coal endurance, capable of 
9'90 1262 

10'0 12'63 
10'5 9'29 T

.
pe annu .. l presldenti .. 1 addre.s before the National Geographic + A I 1882 7269 470 57 39 SQclety at Wasblngton, 1892.-Wh .. t d1lrerent countries have done + uran a .. . ....... 

1883 .,.'.,., 500 54 ""M keeping at sea for seventy-two days, and steaming 10 
for commerce.-Tbe Nicaragua Canal.-Modem modes ot convey- torellon............ .,0.5 01; ani�e8�'!::e':.m;,Weo��:::�'il,":"h�;r�Jl�ia:t.i.:.:.:.iiy:iiiciiAiID 13600 i�:::��\�

a
&Eim;ia: �= �:m :zf'6 ��'2 �'2 

knots,which is a valuable qualification as a cruiser. 
8'24 12'05 
9'25 12'57 
8'47 11 ·52 

HARDING DAVIS.-A 700,000 acre cattle ranch. with 100,000 head ot tSalle ............. 1886 1'>,381 455 48 36 3 They are already fitted for sixteen rifled cannon. 
IX. �t,t!iuiiAL·iii�iTORY:.:.::Fi.;8i:iw .. ier8b.a:rk8:.:.:.The·Gr;,;,:i'i::ak.; 136& i�ft�n

�f' New Y'';;k 1887 1'>,661 465· 49 � They were built under the inspection and according to 

8·76 13·13 
9'47 1255 
9'48 1283 

�Ii';���ihe� l..{e.�A
A
,:g:l.

I
fn�e";��lf�E.::,r��hrcan...;,g:!� �� aod City of Paris. 1888 10,500 560 63 43 the design of the British Admiralty, to the end that 

x. ��:���eN�it�:irle�,Gitri.ii��':i�¥t:�.·�·�ri�i�Ditrw·Eas·icieto·r:rn.:.:.:I3Ii6i they might be efficient cruisers. Their boilers and en 
8'89 13'02 

by the rocks upon which she w .. s wrecked 1 ilJustr .. tlon 13656 
NOTE.-:-Th08e marked * were bnilt of wood, t of iron. and * of _reel. gines are divided into separate compartments, so that 

Xl. PHARMACY -Northernileneg ... -By L. E. SA YRE.·-occWTiiiic.i f W· I d M' t l3668 The keel of the City of New York was laid in June, the steamer could never be disabled by the floating 
Xll� P"iI'g'�M'hl>����:r� Ca���:"� :n Adj.iiicii 'i"iii,,' FaCtOry: -By F. A. HETHERINGTON.-How to photogr .. ph machlnery.- 1887, and that of the companion ship. the City of Paris, or flooding of one or more compartments. Their boil-
XIIIr'i>��'/;'t�g�!�t�'1fa

aw�."e .. '6�r��"':!r��i;
i�bii;experliii.;;;i'lii l3667 shortly afterward. The vessels are constructed of steel ers are protected from ramming or from shot by the 

xli��Ii�ul�t'g&"y -11��tr�tt�iENE .:':'A"New"in8ii-iiiUeni"ior:l3li6i made at the works of the Steel Company of Scotland, coal bunkers on either side in water·tight compart­

���1�a Po��f=����':���,M::)� °lh�ht��"a;:;!,��fr8�"': Newtown and Blochairn, and at the Mossend Steel ments. Their engines are protected in the same man­
tr;�i��li88i,j.:.:.Tii,,·r;,;,eni"Ca.S.;oi'par88iilcdi,;ea;.e·amonji·ooioiii8.i 13669 Company's works. The material placed in position ner by water-tight compartments, which can be filled 
01J11"ersM";n��i�-��peC1iila:riii.;,;ofiiii;eyeoftii,,·ciii ... ;;,;.;.aiici l3668 when the ships were almost ready for launching with any suitable material when being fitted as cruisers. 

xv�,¥,�3��OLOGY:::Tb;; ·Automaiii,.·Stlii' 'iii "Rum' and ·Xi.;oiioi 13669 weighed, fer each vessel, 7,000 tons, the heaviest casting Their rudders and steering gear are under water, thus 
Manufacture.-By GEORGE STADE.-Mol .. sses distillery torthe for each ship being the stern post of 26 tons. The protected from shot. They are the only merchantmen ::��!��J�:�!i��:.::giit�fl:�ib���1�����?���.�:������ = heaviest casting for the engines weighs 50 tons. The afloat designed to meet all the above-described im-

Manufacture of Powders and Nitr .. ted ExpIOlllves.-<Jontlnua- steel was thoroughly tested at the makers, under portant qualifications as cruisers. They can escape by 
t��.�itlN:.rt!'t.���.�?��:::�.��.��.?�.���.���?���� 13666 Lloyds' supervision, and carefully treated by a specIal' th61r speed any war vessel afloat to-day. They can 
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overtake and destroy any merchantman that sails on 
the ocean. 

" They were built at Thomson's yard, on the Clyde. 
They cost about $2, 000, 000 each. The vessels which 
the bill provides shall be built here will cost about 
$2,225, 000 each." 

Secretary of the Navy Tracy in a recent letter to 
Mr. Frye says: 

" It is difficult to imagine a more effective commerce 
destroyer than the steamship City of Paris, armed with 
a battery of rapid-firing guns. She can steam over 21 
knots an hour, and can average 19'9 knots from land to 
land across the Atlantic. No man-of­
war could overtake her ; no mer­
chantman could escape her. A fleet 
of such cruisers would sweep an 
enemy's commerce from the ocean. 
This fact is well understood in Eu­
rope, and states that are unprovided 
with a convertible merchant fleet are 
preparing to meet the possible emer­
gency by partly protected cruisers that 
are substantially as fast as the City of 
Paris. 

"The steamship City of Paris, re­
ferred to above in my annual report 
for 1889, and her sister ship the City of 
New York, are among the vessels that 
the United States might acquire by 
the passage of this bill. When it is 
considered that these two extraordi­
nary ships will, by this legislation, be 
virtually added to the navy of the 
United States without cost ; that the 
passage of the act is a guaranty that 
other ships equally fast and powerful 
will be built, which the government 
may likewise take advantage of in 
emergencies, the great importance of 
the measure in connection with the 
problem of naval defense in the United 
StateI'! cannot be overestimated, and I 
think it proper to state that although 
this bill involves the expenditure of no 
money in the Treasury, I consider it as second in im­
portance only to the naval appropriation bill. " 

Mr. Frye continues: "These two ships were built 
under the inspection and direction of the British Ad­
miralty ; and that Admiralty, knowing that they were 
built by American capital, demanded much more of 
these two ships than they did of any others built in 
England and subvented. The Majestic and Teutonic 
have none of the requirements, and none were made of 
them that were made of these two ships. Th ey have 
not the coal bunker protections, and the engines and 
machinery are not below the water line, as they are in 
these two ships. 

" J\l:.r. President, I have a right to say that a ship will 
be built it this bill becomes a law, not of 10,000 tons, 
but of over 12, 000, with a speed, not of 20 knots, but of 
23 knots. The Cunard line now is building on the 
Clyde two vessels for the main purpose of surpassing 
these two, and the purpose of this company is to 
make one of these vessels a vessel that will be superior 
in every respect to the two Cunarders, so that one of 
these ships will be over 12,000 tons. 

" I have a right to say further-I believe it fully­
that another line of three of these great ships will be 
provided for, if this bill becomes a law, between New 

J tieutific �tutticau. 
York and Antwerp, and with those the government of 
the United States will have seven of the finest war 
cruisers in the whole world. These two ships to-day 
are capable in two hours' time of taking on board :lix­
teen rifled cannon and going to sea and answering a 
necessity which war may force upon us. 

" In the last Congress the Senate passed two bills, one 
the tonnage bill and the other the postal subsidy bill, 
and I felt that I knew that if these two bills became 
laws we should be restored to our proper and rightful 
position upon the ocean, but, unfortunately, I say, the 
House of Representatives defeated the tonnage bill 

321 
Gen. T. W. Hyde, of my State, who is now building 
two cruisers for the American government ; William 
P. Clyde; the Red D line, represented by its president; 
.James E. Ward, of the Cuban and Mexican line; the 
president of the Brazilian line; the Metropolitan 
Steamship Company, represented by its president. The 
other names I will not read. 

" The men whose names I read unite in saying : 
'The admission of such a limited number of vessels 

to registry will not harm a single American interest, 
while the demand for the new vessels provided for in 
the bill will give an important stimulus to American 

shipbuilding and consequent employ­
ment to American mechanics. '  " 

1Ii'. , 
Process t"or Photo. Printing 

Plates. 

.Jacob Husnik, of Prague, Austria, 
gives the following description of his 
method for the production of gelatine 
relief plates, which, he says, yield the 
finest details of outlines or shaded fig­
ures in a very successful and artistic 
manner : 

One kilogram me of soft gelatine is 
mixed with twenty-five cubic centi­
meters of glycerine and six liters of 
water. This is dissolved in a water 
bath and filtered afterward. Large 
sheets of strong paper or carton which 
have been immersed in water for about 
five minutes are stretched upon a plate 
of glass horizontally and small rims or 
flaps are formed on their edges. A 
layer of about three-quarters of a milli­
meter in thickness of the gelatine solu­
tion is poured upon said paper. After 
sufficient hardening of the gelatine 
sheets they are hung up to dry. After 
that they can be kept in store for 
years ready for use at any time. 

THE CITY OF PARIS. 
The sheets of gelatine just men­

tioned are to be bathed for ten min­
utes in a solution of one part of po­

and crippled the postal subsidy biH, so that there was I tassium bichromate, twenty-five parts of water, and as 
no inducement left for capital to build these first-class much caustic ammonium as will make the bath yellow. 
ships and put them on to these lines. Short�y after I The sheet is then spread upon a sheet of glass which 
spent a week in Philadelphia and New York, using all has been covered with a film of wax in the same way as 
the powers of persuasion I was possessed of to induce is done in the preparation of the so-called "pigment 
capital to put these lines on, and it was a complete papers. " The gelatine must then be dried in the dark. 
failure. The sensitive sheet is then exposed under the ne-

" I  am authorized to say that some leading men and gative glass, or in case of a figure with shades, under 
manufacturing and shipyard establishments in the the positive glass, in the sun for about half an hour. 
United States have sent here their approval of this bill, The figure appears brown on a light yellow ground. 
and the names I shall read are a few of those I have The sensitive sheet is then laid in a large zinc dish, or 
received. I read them because they represent the any appropriate vessel, and a concentrated solution of 
leading friends heretofore for the rehabilitation of the sodium bichromate (1'8) is poured upon it. The sheet 
merchant marine of the United States : Morris, Wheeler has to be rubbed with said solution by means of a 
& Co., manufacturers of iron and steel plate, very brush, which must not be too stiff, or in any other way, 
prominent men in the Shipping League ; the Phamix so as to take off the superfluous gelatine from the car­
Iron Company; the Pingree Iron Works ; Morris, ton or paper. The drawing remains upon it in elevated 
Tasker & Co. ; the Cramps, shipbuilders; I. P. Morris lines or traces. The relief is then washed and dried, 
Company, shipbuilders; .James M. Swank, general and is ready for use. 
manager of the American Iron lind Steel As!!ociation; 
Penn Steel Company, shipbuilders at Sparrow Point; 
Handren & Robins, shipbuilders; Arthur Sewall, of 
the State of Maine, one of our largest shipbuilders, 
who just at this moment is putting in a plant to build 
steel sailing ships, the first in the country, I believe ; 

THE CITY OF NEW YORK. 

. ' .. . 
IN case of fire somebody asserts that a wet silk hand­

kerchief, tied without folding over the face, is a com­
plete security against suffocation by smoke; it permits 
free breathing, and at the same time excludes the 
smoke from the lungs. 
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J titutifie �lUtritJ". 
The Virginia Dismal Swamp. AN IMPROVED PAINT BRUSH BRIDLE. The lower projecting ends of the slides are formed with 

The name of the Dismal Swamp, as well as its natu- The improvement shown in the illustration is de- stops adapted to be engaged by spring-pressed hori· 
ral curiosities, has given it a weird interest. It is a lit- signed for application to paint brushes of all kinds, fa- zontal bolts, sliding in brackets, the outer end of one of 
tIe and curious world in itself, having its own vegetable cilitating the working out of the coloring matter, and the bolts being connected by cable or wire with a 
and animal life. J. Ralph, in the American Agricul- enabling the brush to be flattened as desired. It has tripping lever located on the rail at some distance 
turist, gives the following description: been patented by Mr. Wm. H. Humphrey, of the from the signal. These levers are so inclined that the 

The Dismal Swamp in Virginia, one of the largest of United States Hotel, New York City. Fig. 1 is a view wheels of a passing train, approaching the signal in 
the swampy tracts in America, is also one of the most in perspective and Dne direction, will press the lever down and thus draw 
promising areas for reclamation. It contains fully Fig. 2 shows the bri- upon the wire or cable to withdraw the bolt, releasing 
1, 500 square miles, and is at present of little value, ex- dIe turned back in the slide, and permitting the spring to force it up, 
cept for a supply of timber, which is constantly dimin- position for cleaning thereby operating the clock mechanism to sound the 
ishing. The swamp is situated on an inclined plane, the brush. The bri- alarm. As the train reaches the signal, a similar trip-
gently undulating, and is really nothing but a continu- dIe takes the place ping lever on the rail is operated to draw down the 
ation of the low, swampy, coastal plain which extends of the usual twine slide, a wire extending from this . lever to the bottom 
from Texas northward. It is an old sea bottom, and wound around the of the slide, which is now engaged and locked by the 
the western boundary of the swamp is a sea cliff and butt of the brush, horizontal bolt, the device being then in readiness for 
beach. Owing to the original deficiency of slope, it is and consists of two the following train, the signal having been sounded 
swampy because the water cannot run off, and its similar pi e c e s or from the time the first tripping lever was moved until 
swampy nature is increased by the growth of vegeta- flaps, held at one end the second one was reached. To prevent unauthorized 
tion, which acts like a sponge in retaining water. between the plug persons or animals from operating the signals, C-springs 

Near the center of the swamp is the famous Lake and the brush fer- of sufficient strength are placed under the tripping 
Drummond, about which so much has been written, rule, the edges of the levers. 
and the origin of which is still an unsettled question. flaps having eyelet- • • • » .. 

It has been supposed that during some time of drought ed perforations to A Great Tableland 1'2',000 Feet HIgh. 

a fire, burning the peat, has produced a large depres- be connected in pairs Captain Bower, of the Indian Staff Corps, has ar-
sion in which the waters of the lake have gathered. by cords. When the rived at Simla from China, after a very remarkable 
Prof. Shaler, of the United States Geological Survey, brush becomes worn journey across the Tibet tableland. He had with him, 
considers this explanation to be improbable, although the outer ends of the says Nature, Dr. Thorold, a sub-surveyor, one Pathan 
smaller pools have been produced in this way. He of- flaps with the outer orderly, a Hindostani cook, six caravan drivers, and 
fers as a theory that as the vegetation grew upon the cords may be cut off forty-seven ponies and mules. The Calcutta corre-
old sea bottom, which had been raised to dry land, it to give further fleri- spondent of the Times, who gives an account of the 
began to grow first on the margin, and gradually to ex- HUMPHREY'S PAINT :BRUSH bility, as this may be journey, says that Captain Bower, leaving Leh on 
tend over the entire area, Lake Drummond being the BRIDLE. desired. Near the June 14, crossed the Lanakma Pass on July 3, avoid-
last place to be filled. One of the most interesting fea- center of the flaps are ing the Tibetan outpost placed further south. Jour-
tures connected with the Dismal Swamp is its peculiar other e�To1eted perforations to receive a cord extending neying due east, he passed a chain of salt lakes, one of 
vegetation. Trees generally cannot grow in very transversely through the bristles and back again, por- which, called Hor-Ba-Too, is probably the highest 
swampy tracts, for their roots need to have access to tions of the cord lying at each side of the center, and lake in the world, being 17, 930 feet above the sea. 
the air during the growing season. The bald cypress its ends being tied at one side. If the brush is to be Gradually working to the southeast, the explorer saw 
(Taxodium distichum) under ordinary conditions dif- round, the cord is left loose enough to permit the bris- to the north a magnificent snowy range, with a lofty 
fers in no way from an ordinary tree with respect to its tIes to assume a cylindrical shape, but by tightening peak in longitude 83° and latitude 35°. After many 
roots; but in swamps such as the Dismal Swamp, where the cord the brush is flattened accordingly. Near the weeks' travel over uplands exceeding 15, 000 feet in 
the roots are beneath water all the year, it has formed base of the flaps are perforations, through which the height, where water was scarce and no inhabitants 
the habit of sending a knee-like protuberance from paint oozes when the brush is worked back and forth to were to be seen, the party on September 3 reached 
the roots up above the water into the air-breathing free it of a certain color, but when the brush is to be Gya-Kin-Linchin, on the northern shore of Tengri Nor 
holes one might say, for the roots. In this way the thoroughly cleaned, the flaps are turned back, as shown Lake, in longitUde 91° and latitude 310. This is within 
cypress can live in very wet swamps. The black gum in Fig. 2. a few marches of Lhassa, and two officials from the 
of the Dismal Swamp accomplishes the same end by • ' . ,  • Devi J ong, or temporal governor of Lhassa, met him 
arching its roots so as to raise portions of them above AN IMPROVED RAILWAY SIGNAL. here and peremptorily ordered him to go back. But 
water. The illustration represents an improved means for he refused to return, and a compromise was effected, 

As would be expected, the animal life of this great actuating an audible or visible signal, to be located guides and ponies being provided on his agreeing to 
swamp is also peculiar. No squirrels exist ,because adjacent to a railway crossing, for indicating the ap- make a detour to the north in order to reach the fron­
there are no nuts; ground-loving animals are also ab- proach of a train, the signal being operated by the train. tier of Western China. He reached Chiamdo on De­
sent because of the extreme wetness, so that there are The improvement has been patented by Mr. Owen C. cember 31, only just succeeding in getting off the table­
no mice, moles, squirrels, or other animals of this class. Morris, of Phamix, Md. The figure at the left shows land before winter set in. He struck Bonvalot's route 
Birds which build on the ground cannot live here, and the details of the signal-operating mechanism, adapted for a few miles when marching to Chiamdo. The 
the chief animal population of the higher classes for connection with a rail of the track at either side I country about this town is very fertile and well 
consists of water birds and snakes. Of the larger ani- of the crossing, the apparatus being inclosed in a suit- wooded. Three thousand of the monks of Chiamdo, 
mals, bears are abundant, and there is a peculiar and able casing, attached to a post at the side of the track. who lived in fine monasteries, threatened to attack 
very ferocious species of wild horned cattle. These ani- The mechanism, by means of which an alarm is the party, but were deterred on learning that they 
mals, probably the descendants of former domesticated sounded on a bell or gong, is operated by two spring- carried breechloaders. Captain Bower arrived at Tar­
cattle, are now thoroughly wild and very dangerous. actuated driving wheels, the shafts on which the chindo, an outpost on the Chinese frontier, on Feb-
The fights of the wild bulls are mary 10. The distance covered 
said to be very exciting by those from Lanakma to Tarchindo 
who have seen them, and in the was over 2,000 miles, all of 
contests between the bears and which, save a few miles, has now 
bulls both are sometimes killed. been explored for the first time. 
It is said. the bears, in order to The route for thirteen conse-
escape the danger from the horns cutive days lay over a tableland 
of the cattle, have the habit 17, 000 feet high. Captain Bower 
of springing upon their backs is engaged in writing a report 
and rending the muscles sup- and completing his maps. 
porting the head of their prey. • • • 

This region is in part .a wil- The Condensers of tile 

derness. but "'OmA efl'Qrls have Baltimore. 

been made to drain it, though Recently on removing t h e  
these have been in the main un- tubes there was nothing in their 
systematic and unscientific, and appearance to indicate anything 
have produced little result of wrong, but it was found that a 
value. Prof. Shaler estimates very light blow would break 
that by a proper system of drain- them across. The fracture show-
ing this great swamp, fully 160, - ed a complete change in the 
000 acres of land can be reclaimed material. A thin ring on the in-
at a cost of $4,000,000, making side had the color and appear-
the land worth some $16,000,000. ance of the brass of whiilh the 
The region is very favorably tubes were originally composed, 
situated for cultivating and mar- but outside of this the rest of the 
keting garden crops. Experi- tube was of a dull copper color 
ments already made prove the without metallic luster. The 
soil and climate to be admira- whole phenomenon was so en-
bly adapted to the cultivation tirely different from the usual 
of vegetables. The Norfolk dis- experience with condenser tubes, 
trict, where a costly system of which have generally been con-
fertilizing is necessary, nOw fur- sidered indestructible when in-
nishes a large part of the supply MORRIS' RAIL WA Y SIGNAL. teUigently treated, that an ex-
of such crops to from four or five planation seems impossible. As 
million people along the northern coast, and the de- I wheels are mounted being rigidly connected at their· far as can be learned. there has been trouble on 
mand is c.ertain to increase. :rhe dra�a�e cha�nels �uter ends �ith cra-nk arms, pivotally c?nnected with nearly all the new ships with the copper pipes, and. it 
could furnISh water transportatIOn to Wlthm a mIle of links extendmg to the upper ends of vertICally movable is not confined to the American navy,. but the EnglIsh 
every part of the tilled area. and thence to the sea. slides in a casing which is shown partially broken have had the same trouble. A correct explanation 

••• , .. away. Sleeved on the slides are spiral springs, whose will be of great interest to all mechanical engineers. 
AN alloy of gold and aluminum has recently been lower ends abut against the lower end of the frame and A chemical analysis of some of the defective tubes of 

made. Its color is a most beautiful purple, and it will their upper ends against lugs on the slides, so that as the Baltimore is now in progress, and when it is com-
be valuable in making jewelry. the latter are drawn down, the springs are compressed. pleted it may throw some light on the subject. 
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THE MAGNETIC STORM OF FEBRUARY 13, 1892. 

BY S. J. BROWN AND J. A. HOOGEWERFF. 
The facts which have led to the connection of dis­

turbances on the sun with magnetic and electrical 
storms on the earth have been added to by the simul-

Fig. I.-SUN SPOTS AS SEEN THROUGH THE 9'6 INCH 
EQUATORIAL AT THE NAVAL OBSERVATORY, FEB­
RUARY 13, 1891. 

(Drawn from a photograph by J. A. Hoogewerff.) 

taneous occurrence, in February of this year, of these 
phenomena on the two bodies which, though separated 
by a distance of 92, 000,000 miles, seem to be in close 
sympathetic connection. 

On February 12 there was published in the papers 
throughout the country an announcement of the ap­
pearance of a large spot on the sun. Through a piece 
of glass smoked over the flame of a candle, sO as to 
diminish the intensity of 
the sun's light, this spot 
appeared as a nearly circu­
lar black speck, which, 
though small, could be dis­
tinctly seen. The telescope 
resolved it into a group of 
spots of immense extent, 
covering an area of about 
140, 000 by 100,000 miles, 
which, roughly speaking, 
is 140 times the total area 
of the earth. 

J titutifit jtutritlu. 
The snow is stained with rosy light. Twofold from the 
zenith, east and west, fiames a fiery sword ; and a 
broad band passes athwart the heavens, like a summer 
sunset. Soft purple clouds come sailing over the sky, 
and through their vapory folds the winking stars shine 
white as silver."-Longfellow. 

The superstitions which formerly regarded these and 
other unusual phenomena as signs of approaching 
calamity are nearly outgrown in this scientific age, yet 
they still tinge the impressions of one who sees them 
for the first time. 

From the fact of the appearance of the spots and 
aurorre, evidences of a magnetic storm were confidently 
looked for ; and, upon developing the photographic 
l"ecord at the U. S. Naval Observatory, these expecta­
tions were fully realized. The records show graphi­
cally the direction at any moment of magnets so sus­
pended that their movements are determined by the 
changes in the direction and intensity of the earth's 
magnetic force. 

The action of the earth on a magnet can be roughly 
explained by imagining th at at its center is a magnet 
whose axis is slightly inclined to the axis of the earth. 
A magnet develops in the space around it lines of 
force, one of which may be briefly defined as being the 
path which . a single free magnetic pole would follow 
after being placed in it and subjected to the influence 
of the magnet. It is practically impossible to get a 
single magnetic pole, as such poles always exist in 
pairs, and no matter into how small pieces we may 
break a magnet, each;piece has two poles, which have 
opposite effects, the one attracting and the other repel­
ling a given pole of any magnet which may be brought 
near them. As the amount of this attraction or 
repulsion is greater the less is the distance separating 
the poles between which it is exercised, the result is 
that when two magnets are placed near each other 
they will, when free to move, place themselves so that 
their unlike poles are together. In the case of the im­
aginary magnet at the center of the earth, and any 
magnet on its surface, the length of the magnet is so 
small, compared with its distance from the center of 

ter. It will be seen from the figure that the magnets, 
besides pointing in a north and south direction, all 
have, except near the equator, a dip toward the center 
of the earth, while at the poles they are vertical. 

It must not be taken for granted that there is such 
a magnet at the earth's center, or that the existence of 
it there would account perfectly for all the known 
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Fig. 2.-LINES OF FORCE PRODUCED BY THE EARTH 

CONSIDERED AS A MAGNET. 

facts concerning the lines of force surrounding the 
earth; but it would simply account for there being such 
lines. As a matter of fact, the forces produced by a 
magnet may 1:>e duplicated by electric currents arranged 
in the proper way, and a system or systems of electric 
currents circulating in the earth and its surroundings 
can be imagined which will account very satisfactorily 
for the influence which we know to be exerted on mag­
netic needles at or near the earth's surface. 

These lines of force which we know to exist are subject 
to changes both in direc­
tion and in amount of their 
influence on magnets. 

Following this outbreak 
on the sun there appeared 
on the morning and even­
ing of February 13 magnifi­
cent displays of the aurora 
borealis, visible generally 
throughout the northern 
part of America and Eu­
rope, which were accompa­
nied by more or less de­
rangement of telegraphic 
c o m m  u n i c a t i o n. The 
morning aurora was not 
generally noticed, but, in 
the evening, shortly after 
sunset, the northwestern 
sky was so vividly illumi-

Fig. 3.-KEW MAGNETOGRAPH IN USE AT THE NAVAL OBSERVATORY, WASHINGTON. 

The magnetic depart­
ment at the U. S. · Naval 
O b s e r v a t o r y  in Wash­
ington was established for 
the purpose of measuring 
a n d  r e c o r d i n g  t h e s e  
changes. The apparatus 
(Figure 3) c o n  s i s  t s 0 f 
three magnets, to each of 
which is fixed a small mir­
ror from which a beam of 
light is reflected on to a 
strip of sensitive photo­
graphic paper placed on a 
revolving drum in a dark 
box. As long as the mag­
nets remain stationary the 
revolution of the drums 
causes the light to make a 
straight line on the paper, 
but a motion of the magnet 
changes the line into an 
irregular one, the distance 
of which from the straight 
line shows the amount of 
the movement of the mag­
net. One of the three mag­

nated by a rosy glow that it was at first mistaken for 
the refiection of a distant fire. The rapid changes in 
its appearance soon showed its true character. Pul­
sating beams of greenish white light shot through the 
red up into the sky, transforming its dull glow into the 
ever-changing beauty of an aurora. " And now the 
northern lights begin to burn, faintly at first, like sun­
beams playing in the waters of the blue sea. Then a 
soft crimson glow tinges the heavens. There is a 
blush on the cheek of night. The colors come and go, 
and change from crimson to gold, from gold to crimson. 

the earth, that its two poles are at practically the same nets is hung by a silk thread so as to be free to swing 
distance from either magnetic pole of the earth; and round in a horizontal plane. This magnet takes the 
the magnet, if free to move, simply turns so as to set horizontal direction of the lines of force, being prac­
itself in the direction of the line of force created by the tically a very sensitive compass. The second magnet 
earth at th at particular place. In the figure represent- is also horizontal, but is suspended by two platinum 
ing the earth (Fig. 2) n 8 is the magnet at its center, and I Wire

. 

s which are fastened to it a short distance apart. 
the dotted lines are the lines of force produced by it. By turning the bar to which the upper ends of these 
A single free north magnetic pole, if placed at A and wires are fastened, the magnet is twisted around until 
free to move, would take the path A W 8, while a free it points east and west, in which position it is most SUsc 
magnet (having, of course, two poles) would place itself ceptible to the force which tends to make it point 
along this line of force. A number of magnets are rep- north and south. An increase in this force twists it . 

resented by n' 8', one way, and a decrease of the force allows the wires 
,..--;--,--.--,--.,.---;:::-;;v-Y---,---r---,---,;---"'-:.",....,......-..---r---.--...,...--. and each shows to turn it slightly in the other direction. To appreciate 

NOON 
FEB. 14 

Fig. 4.-RECORD OF MAGNETIC STORM OF FEBRUARY 13-14, 1892. 

(Taken at the U. S. Naval Observatory.) 

roughly the posi- the minuteness of this force one has but to turn a com­
tion which would pass needle with his finger ; and yet upon . it depends 
be taken at that 
part of the earth 
by a magnet hung 
from its center of 
gravity, but free 
to turn in any di­
rection. If there 
were a number of 
magnets floating 
around in the air, 
e a c h m a g n e t  
would turn until 
its poles were in 
the line of force 
w h i c h  p a s s e d  
through its cen-

Fig. 5.-DIAGRAM SHOWING RELATION BETWEEN 

NUMBER OF AURORE, SUN SPOTS, AND MAGNETIC 
STORMS. (From Loomis' Chart. ) 
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J t itufifit �lUtritau. 
the action of the compasses which have served for communication was interrupted, magnetic instruments I tion, and temperature at which it has to run should 
centuries to guide men over the trackless waters of the showed great oscillations, and magnificent auroral were be known. This information in hand, an oil (lan be 
&rlobe. The third magnet rests on a knife edge at its visible in both hemispheres, even at places near the made to suit. 
center, with a sufficient weight on its south end to equator where such phenomena are very rare. During " The numerous tests that have been made by 
keep it nearly horizontal. An increase in that part of 1882, a year of sunspot maximum, four similar occur- learned men at various times within the last twenty­
the earth's force which acts vertically pulls the north rences were recorded, which, though differing in de- five years tend to show that mineral lubricants, or 
end down a little, while a decrease in it allows the tail, were equally convincing. compounds of mineral and animal, are the safest and 
weight to force the other end down, just as though the Professor Young has observed similar effects in con- produce the best results. 
magnet were the arms of a balance with varying nection with solar prominences which were found to " Professor Thurston remarks: • Vegetable and ani­
weights put in the pans at either end. The three be accompanied by practically instantaneous dis- mal oils are compounds of glycerine with fatty acids. 
magnets being properly adj usted, from the records turbances of magnetic instruments and followed by When they become old, decomposition takes place, 
made by them the direction and total magnetic force fine auroral. acid is set free, and the oils become rancid. Rancid 
of the earth at Washington can be found for any What may be the nature of the connection between oil will attack and injure machinery. Mineral oil does' 
moment. these phenomena is still a mystery, but it is probable not absorb oxygen, whether alone or in contact with 

There are three principal changes which the earth's that it will be found that they depend upon some com- cotton waste, and cannot, therefore, take fire sponta-
magnetic force at any place undergoes : mon cause, which, originating in the sun, the source neously ; animal and vegetable oils do. Mineral lubri-

1. The direction in which it acts changes slowly from of all our energy, makes itself felt on the earth, cating oils are used on all kinds of machinery; they 
year to year, making a regular swing back and forth through a distance of 92, 000,000 miles, by means of are the safest and cheapest lubricants, and are gener­
which it takes centuries to complete. vibrations in the ether which fills all space. ally superior to animal and vegetable oils and greases. ' 

2. It has a regular daily variation which, though The enormous energy which can cause vast convul- " According to experiments by Galletry and Cole­
small, is perfectly well defined and capable of measure- sions in the photosphere of the sun, and be transmitted man, it was found that • mineral lubricating oils dif­
ment. through such a distance, is almost appalling, and yet fused through textile cotton do not take fire even at a 

3. There are intervals of time extending from a few what knowledge we can hope to get of it is through temperature at which colza oil ignites, and that fatty 
minutes to several days during which its direction and observations made with some of the most delicate lubricants to which 20 to 50 per cent of mineral oil was 
force vary rapidly, attaining an amplitude much instruments known to science. added were thereby prevented from igniting. ' 
greater than during its daily or yearly changes. These .. I • I .. .. Spon says: • A mineral oil flashing below 300° is un-
variations are called magnetic storms. Practical Notcs o n  Lubricants. safe. The best oil is that which has the greatest ad-

The records of an unusually severe storm of this kind The laws regulating lubrication, the action which the hesion to metallic surfaces and the least cohesion in 
which occurred on February 13 are shown in the illus- various articles used as lubricants have upon metals, its own particles. In this respect fine mineral oils 
tration, Fig. 4, which is an exact reduced copy of th e and the chemical changes that are brought about by stand first. No oil is admissible which has been 
photographic traces made by the magnets at the Naval differences of temperature, have never received the purified by means of Inineral acids. Mixed oil, if 
Observatory. The upper line is the declination record, consideration due them. Of late years, however, they properly compounded, possesses the special ad van­
and shows the direction taken during the storm by the have been treated more seriously by owners of ma- tages of both classes. '  
north end o f  the magnet, which is free t o  swing round chinery, and a writer i n  the Boston Journal of Com- .. The blending of mineral and animal oils does not 
in a horizontal plane. The lower line is the record of merce has compiled from various sources facts which merely consist in shaking them together, as is supposed 
the magnet hung by two wires. It shows the change users of machinery and engineers will find useful by many, but as they are of different gravity, the glob­
in the force exerted by the earth to make a compass or Competition among manufacturers to-day demands ules of each must be broken and run iuto . each other 
other horizontal magnetic needle point north and that the utmost caution be taken to reduce the wear by agitation and heat, so that the oil will become one 
south. The break in the line near noon of the 13th is and tear on the machinery, to avoid loss of time, and body. If this is not done, the animal oil will become 
due to the disturbance having become so violent that above all, to save fuel. In almost every case the separated, and standing in a heated room, the bad 
the paper was not wide enough to show it. The middle correct use of proper oil will be found the precaution qualities will become manifest, and later, when used, 
line at the left is the record of the balanced magnet, necessary. the oil cannot do its work, and at once the quality is 
and shows the changes in the earth's vertical magnetic A lubricant may apparently do good work and keep condemned. 
force. This magnet was balanced so delicately that the part cool, but in reality the acid formed by the .. I had a case where a large mill owner was using 
the unusual change in the force threw it completely friction and heat of the journals is daily damaging the oil said to be one part sperm and three parts paraf­
from its balance at 8 A. M. of the 13th. The three surface of the metal and will ultimately do great fine, of heavy gravity. The price was lower than I 
broken lines are records made by the samE) magnets on damage. knew it could be made for. Upon analyzing a sample 
an average day, and were taken on January 1 and 2 Consumers have for years been accustomed to rely drawn from the barrel I found it contained 60 per cent 
of this year. The record shows that the storm com- upon the salesman, whose knowledge of the goods he of sperm and 40 per cent of paraffine, showing that 
menced suddenly, at 12:40 A. M. , February 13, with a sells is usually found io be very deficient. Nor can the oil was separating. The sperm oil being lighter 
movement of the north end of the compass needle to every engineer's report on an oil be relied upon ; many was coming to the top. Such oils cannot give satis­
the westward, accompanied by a rapid increase in the are really ignorant, while others are personally inter- factory results. 
horizontal and decrease in the vertical magnetic force ested. .. If you have any stipulated formula, have it made 
of the earth. The declination needle remained to the " Some months ago I engaged a salesman," says a up for you by people who understand the business, 
westward of its usual position until 10 :30 A. M. , when writer in the American Engineer, .. an active and in- and who have the facilities and appliances for doing it 
it crossed to the eastward, remaining there until 8 telligent engineer who professed to know something properly. 
P. M. , after which it kept oscillating about equally on about oils, and whose general ideas about lubrication "Mr. Allen's experiments have shown that gumming 
.each side of its normal position. The horizontal force, seemed sensible. Upon canvassing a part of the dis , is due to the action of free acid upon the metal bear­
after its rapid increase, decreased by a series of oscil- trict allotted to him with good success, so far as he ings of machinery. 
lations (apparently endeavoring to stop at its normal went, the firm received a letter from him, saying : • I " The corrosion of bearings by oils has not received 
strength) until about noon of the 13th, when it began used to think I knew something about oil, but have the attention it deserves, as the wear and tear of the 
to increase again in the same manner, attaining a maxi- come to the conclusion that my knowledge will not metals and thickening of the oils has been attributed 
mum at 4:20 P. M. After very violent oscillations at extend beyond the outside of the barrel. '  This is what to other causes. Liquid oils corrode metals very 
about its mean value, it decreased at 8 :20, keeping be- nine-tenths of the engineers would · come to if their evenly, so that the effect is not readily observed. 
low its normal strength during the remainder of the knowledge were put to a practical test. Mineral oils contain no acid, unless they have been 
storm. The vertical force continued its decrease until " A good oil should be used as sparingly as the nature carelessly refined. 
the balance of the needle was destroyed and farther of the bearings will permit. The amount of resistance .. I. J. Redwood says: • Mineral lubricating oil has 
record of it lost. The occurrence of the evening aurora, (friction) generated by the bearings depends upon the least action on metals; none on iron or brass. Tal­
at 7 :30 P. M.,  was marked by particularly violent and the number of revolutions a minute a machine is low oil has most action on iron; castor, olive and lard 
sudden oscillations of the magnets. capable of making and the amount of power neces- oils have most action on brass. Rapeseed has most 

THE CONNECTION BETWEEN MAGNETIC STORMS AND sary to run it. In the use of oil, uniformity of dis- action on copper. ' " 
OTHER PHENOMENA. tribution is as important as the regularity of supply. ------....... 'H.�' •• ------

In 1857 attention was drawn to the fact that an in- A dry spot on a bearing will at once cause heating, 
crease in the frequency and violence of magnetic and if allowed to continue, cutting will be the result. 
storms occurred at times when there were unusually .. There is no department in a factory more import­
large numbers of sunspots, and that the appearance of ant than the engine room. As the diminishing of 
auroral in great numbers was coincident with this in- friction will naturally result in gain of power, it is to 
crease. It is now apparent that· these three phe- 'the consu.mer's interest to learn by careful experiment 
nomena increase in frequency and magnitude in cycles the oils that are best adapted to run his plant, an1 to 
of about 11 years, and that the maxima and minima make the necessary tests of density, 'fire test and vis­
attained by each occur in the same years. This is cosity. By so doing he can be certain to receive ex­
illustrated by the diagram, which shows graphically actly what his machine requires, and run it at the low­
the comparative number of auroral, the amouI;lt of the est possible cost. 
daily change of direction of the magnetic declination, . . • Poor oils,' says an eminent engine builder, • are a 
and the relative extent of solar spots for more than a prolific source of injury, and often defeat the purpose 
hundred years. The similarity of the curves is too for which a machine was intended. ' 
marked to be merely a coincidence, and discrepancies "If a machine is not properly lubricated it will bind, 
may be easily accounted for by the · incompleteness, heat, and then cut, and the percentage of work added 
until late years, of the records of these phenomena. to the already overtaxed Corliss is sure to injure the 
That the coincidence is not accidental has also been engine, and certainly needs an extra dip now and then 
shown by numerous occurrences, one of which, wit- into the coal pile. 
nessed by two well known astronomers, has become " No oH has been made that can economically lubri­
classic in the literature of the sun. On the 1st of Sep- cate all the journals of a mill. An oil running a heavy 
tember, 1859, there suddenly appeared within the area engine would not do to run a spindle or a fast-revolv­
of a large group of spots two patches of intense white ing dynamo. The former runs slowly and has great pres­
light which moved rapidly across the sun's disk. They sure and strain on its journals, and consequently re­
faded away as suddenly as they had appeared, but, quires an oil that will not spread too quickly, but with 
during their brief existence of five minutes, they had low gravity and high viscosity. The latter needs a 
moved a distance of 35,000 miles. At the same instant pure mineral oil, viscous and quick-spreading, to en­
the photographic instruments at Kew registered a able it to enter into the closest parts of the bearing as 
marked disturbance of the magnetic elements. This rapidly as the speed at which it revolves necessitates. 

The Land and Watcr of' thc Globc. 

Mr. John Murray, a member of the Challenger ex­
pedition, and one of the highest living authorities on 
oceanography, has recently been delivering some lec­
tures in Boston of peculiar interest to scientific men 
and students. Among many special papers of great 
value which have been published by Mr. Murray is one 
relating to .. The Height of the Land and the Depth 
of the Ocean." In this learned monograph it is esti­
mated that the area of the dry land of the globe is 
55,000,000 square miles and the area of the ocean 137, -
200,000 square miles. He estimates the volume of the 
dry land above the level of the sea at 23, 450,000 cubic 
miles and the volume of the waters of the ocean at 
323, 800,000 cubic miles. He fixes the mean height of 
the land above the sea at 2, 250 feet and the mean 
depth of the whole ocean at 12, 480 feet. Of course 
these results are only approximate, but they help to 
render our ideas of these matters more definite. 

In his paper Mr. Murray also estimates that the 
rivel'S of the world carry into the ocean every year 2� 
cubic miles of sediment. To this must be added the 
matter carried to the sea in solution, which is estimated 
at 1 ·183 miles of matter. Together, then, the amount 
of matter carried through the land each year is 3 ·7 
cubic miles. It would thus, according to this calcu­
lation, take 6,340,000 years to transport the whole of 
the solid land down to the sea. 

... I e  • •  
event was preceded and followed by a magnetic storm " In making an oil for a speciflc purpose, the speed, THE average daily earning of an American locomo­
of unusual intensity over the whole earth. Telegraphic power, pressure upon the .journals, mode of applica- . tive is about $100. 
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J t itutifit  �lUttitau. 
IRON AND STEEL IN LARGE BUILDINGS. ! 27 inch box girder for the purpose of carrying a solid 

Out first page picture affords it vivid representation i wall to the top of the building in case it should be de­
of the manner in which large, high buildings, in all sired, in which case there will be a skylight at the 
the principal cities, are now erected. The contrast I third floor closing over this court. At present, how­
it presents to the old method of building, with wooden ever, the building will be finished with the entire 
posts, beams, joists and stringers, the structure all I court separated from the upper corridors only by a 
supported by the waDs, is very great. The revolution four-foot bronze-plated railing. 
in building construction which this change represents I The court is covered with a flat ceiling of stained 
may be said to have commenced about 1850. In 1845 glass and plated iron ribs suspended at the ninth floor. 
Peter Cooper erected the largest rolling mill at that Above this is a skylight covering the entire coUl't sup­
time in the United States, for making railroad iron, ported by steel trusses. The kitchen and grand din­
and at this mill he was the first, soon afterward, to ing rooms are on the eighth floor. The main grand 
roll wrought iron beams for fireproof buildings. In dining room is 110 feet by 36 feet. The ladies ordinary 
the building of the Cooper Institute in New York City, is 80 feet by 36 feet. These dining rooms have 18 foot 
in 1857, he was the first to employ such beams with ceilings, spanned by 24 inch steel beams and box 
brick arches to support the floors, in a large struc- girders. 
ture designed to be fireproof. In this building, how- The false ceilings under the roof are constructed 
ever, as in all similar structures up to a very recent with T irons suspended from roof, filled in with fire­
period, the walls were depended upon to furnish the proofing. The roof is constructed of I beams and T 
principal support of the several floors and give the ne- irons filled in with fireproofing. The total amount of 
cessary strength and stability to the building. Such iron and steel used in the construction of the building 
dependence upon the walls alone has been found to be is over 2, 500 tons. The first and second stories of iron 
increasingly difficult and vastly more expensive with were constructed by the Colorado Iron Works, and the 
every addition to the height of the building; and remainder was constructed by the Lane Bridge and 
where it was necessary to make the walls, at the first Iron Works: The fireproofing comprises all floors, 
story, four or five feet or more thick, as has often arches, concreting, and all partitions. The arches are 
been the case in eight or nine story buildings, a large about 6 foot span, except in some cases, which are as 
proportion of the most valuable . room was thus great as 8 feet. The depth of the arch used is 10 
taken up. The modern method of building obviates inches. There is 4� inches of concrete and cement 
this difficulty, and enables the architect to put up above the floor arch. The finished floor is unglazed 
structures twenty or more stories high having every tile throughout the building, except in the chambers, 
desired element of strength and stability, but with where it is cement. The partitions are all built of 4 
the walls forming only a mere shell inclosing the inch tile except the partitions around the grand diuing 
building, and in no way depended upon for its sup- rooms and the penthouses on the roof, which are 6 
port. This is accomplished by making a good founda- inch tile. All tile partitions exposed to the weather 
tion for each of the iron columns of the interior, the are plastered with a heavy coat of cement, blocked off 
weight of the structure in all its parts being carefully to imitate stone. All inside partitions are plastered 
figured out, with due allowance for the uses to which with Acme cement. 
the building is to be put, and the several foundations The total amount of fireproof tile and concrete used 
for interior pillars, columns, and piers being prepared in the building is over 350,000 cubic feet. 
in accordance with the manner in which the weight In the building there are six hydraulic elevators, 
and strains of the completed building will be distri- four Corliss engines, four boilers, six dynamos, 90,000 
buted. In this way of building the walls are only in·· I feet of electric light wire, 4,200 incandescent lights and 
tended to support their own weight, serving such pur- 88 arc lights, five electric motors, seven ventilating 
poses of ornamentation or embellishment as may be fans, a large steam laundry, an ice manufacturing 
sought, the openings for the admission of light and air ' plant, two bakeries, a crematory, 160 tile mantels, 142 
to the interior being largely increased, or, as has been I bath and toilet rooms, in which there are 13 car loads of 
followed in some cases, the exterior may be formed I plumbing fixtures, and 75,000 lb. of ornamental iron 
almost entirely of glass. copper-bronze plated. 

The building in course of construction shown on our All the wood finish throughout the building is hard 
first page gives a good idea of this modern method of wood. The stairways are marble. The wainscoting 
putting up great business and office edifices. It is the and finish in the rotunda, all corridors, the cafe, the 
H. C. Brown Palace Hotel in Denver, Col. , designed grand dining rooms, and the grand drawing rooms are 
to be ready for occupancy this summer. It is tri- real oynx. 
angular in ground plan, the measurements on the There are 318 chambers above the first floor, all open­
three sides being 230, 231 and 326 feet respectively, and ing on the street fronts, with not less than two windows 
the corners of the triangle being rounded. It is nine each ; there are 18 large stores on the first floor besides 
atories high, with a basement 18 feet deep extending . all necessary room for the hotel, cafe, bar, private 
to the outer limits of the sidewalk, while the highest offices, etc. The cost of the building is $1,250,000. 
part of the cornice is 131 feet above the sidewalk. The 
building is of the Italian renaissance style, and Messrs. 
F. E. Edbrooke & Co. , the architects, have personally The New Gunboat Castine. 

superintended the construction in all particulars, the This latest addition to our new navy, launched at 
work requiring nearly three years. It is said that the Bath, Me. , May 11, is a twin vessel to the Machias, built 
drawings required nearly two tons of paper. I at the same place, and illustrated in the SCIENTIFIC 

The first story is of Platte Canon pink granite up to I AMERICAN of December 19 last. The launch was in 
the second story sills, all facing above being of Arizona every way a great success and witnessed by numerous 
brownstone. There is a series of arches in the seventh officials and a vast number of people. Work upon the 
story spanning 12 feet between piers, and under the I vessel was begun in 1890, and it is expected she will be 
arches is a very rich carved cornice 3 feet high extend- completed in November next. She is a twin screw steel 
ing entirely around the building. The cornice is gunboat of 1,050 tons displacement. She measures 190 
moulded with dentils and carving, forming a very ft. in length and has a beam of 32 ft. When coaled and 
beautiful and dignified finish. Over the main entrance provisioned for sea, she will have a mean draught of 
is a series of projecting bays supported by cantilever 12 feet. She is 160 tons larger than the Petrel, 
beams. The entrances are spanned with elliptical the first of this class which was launched, and her 
arches beautifully carved throughout. The entire tonnage exceeds that of the recently completed prac­
building is well decorated with relief carving costing tice cruiser Bancroft by 212 tons. Her twin screws 
about $40,000. are revolved by vertical triple expansion engines 

The backing of the walls from the second to the inclosed in a water-tight compartment. She is ex­
fourth floors is extra-hard flagstone from the vicinity pected to show an indicated horse power of 1, 600, 
of Fort Collins, CoL Above the fourth floor the walls and to develop a speed of 14 knots an hour. Her radius 
are backed with pressed brick, manufactured at of action at 10 knots speed is 4,668, and 2,452 miles at 
Golden, Col. The piers in the basement under the her maximum speed. She will carry a crew of 150 
granite piers are built of dimension flagstone, 16 1 men. The Castine will mount a very effective battery 
inches thick. These piers are 5 by 6 feet, with flagstone I for a vessel of her clatls. The main armament will com­
footings and concrete bed. The concrete was made prise eight four-inch rapid-firing guns. The secondary 
of Denver Portland cement, which has proved where it battery will consist of two 47 mm. revolving cannon, 
has been unearthed to be very hard and sati�actory in two 37 mm. revolving cannon, one one-pounder rapid­
every respect. The granite piers in the first story are fire, and one Gatling. 
4 feet square, battered 6 inches on the face. The piers In several respects the Castine and her sister ship will 
from the second to the fourth floors are 3 feet 4 inches be peculiarly well adapted for service in Asiatic and 
by 8 feet. The piers above the fourth floor are 3 feet South American waters. Their slight draught will en­
by 8 feet. There are over 100,000 cubic feet of masonry able them to ascend the rivers where vessels of deeper 
in the building exclusive of the fire-proofing. draught could not navigate. Their batteries are heavy 

The construction of the interior is upon cast iron enough for any service they are likely to be called upon 
columns and steel beams arranged to receive the tile to perform, and the effectiveness of the four-inch gun 
arches. The general spacing of columns is between I on its rapid-fire mount has been recently demonstrated 
20 and 21 feet apart. The principal floor beams are by the Bureau of Ordnance trials. The rig of the 
12 inches deep, and the cross girders are 15 inches ' Castine will be that of a two-masted schooner with a 
deep. I square sail on the fore. She will spread 6,506 ft. of 

There is an interior court fifty-six feet square in the , canvas, whillh will be sufficient to enable her to m!\ke 
center of the building. On the first floor under this I her way to port should her machinery be disabled at 
open court is the hotel lobby. At the third floor is a 1 sea. 

®orreeponi)ence.  
PerlUanence of W ater In a Bored W el l .  

To the Editor of the ScientiJic American : 
A manufacturing concern using about 10, 000 gallons 

of water a day have bored a well on their plant 115 feet 
deep and have struck nice, clear, and suitable water, 
drawn up by a pump and a 100 foot plunger, 2 inch 
pipe. The water rises 2� to 3 feet above the ground 
without the pump. Sometimes, when starting in the 
morning, the water is cloudy, but soon clear again. 
There can be pumped 8,000 gallons in ten hours now. 
The concern has been getting water from a river abQut 
one third of a mile distant, but wishes to be independ­
ent of it, as the pipes,. ground, and pump station are 
not their property. Is there any chance of this water 
giving out, or what are the prospects for permanency 
in depending upon this well ; and can you advise any­
thing to increase or protect the flow ? A reservoir to 
hold about 200, 000 gallons of water is contemplated to 
be built. 

We a� situated about 80 to 90 feet above Lake 
Michigan, about 10 miles west of it, and one-half mile 
west of th e Desplaines River. Our well is 115 feet deep, 
the soil is clay to about within 3 feet of the water, then 
follows 1 foot of cemented gravel, then 18 inches of very 
coarse gravel, in which we found the water, and below 
the water cemented gravel again. The well has a 
steady, natural flow of about 800 gallons in 24 hours. 

In the meantime we have followed your advice of in­
creasing aud utilizing all possible pumping facilities, 
and are well supplied with plenty of water at present. 

P. K. 
[The indications as described are most favorable for 

a large and permanent supply of water to the extent of 
your pumping capacity. The only possible obstruction 
that could occur will be from gravel coming into the 
pipe, which can be soon cleared by the boring tools. 
We have no record of failure from an artesian well 
drawing its water from a coarse gravel bed under a 
thick clay bed. The gravel bed in which your well 
terminates probably outcrops to the north and west, 
toward the Wisconsin line, and where the country is 
somewhat higher than at your place. Your well seems 
to be in a geological water basin, that is shut off from 
Lake Michigan by the outcrop of the Silurian limestone 
between the lake shore and the Desplaines River, hav­
ing its drainage to the south through the Desplaines 
River, and deriving its water supply from the ridge 
land to the north and west.-EDITOR,] 

A Ne_ Steel Bridge Over the Mississippi. 

ON the 12th of May a great steel bridge over the 
Mississippi River, at Memphis, was formally opened 
for traffic, amid appropriate festivities and with not a 
little public rejoicing. It was built by the Kansas City, 
Memphis & Birmingham Railroad Co. It is situated 
on the spot where Ferdinand De' Soto crossed the Mis­
sissippi in 1541, and in excavating for the shore pier on 
the Tennessee side some Spanish halberds, supposed 
to have been used by him, were found. The bridge is 
the third largest of its kind in the world. Active work 
upon it began in the fall of 1888, when the first caissons 
were sunk. There are five spans and six piers, includ­
ing the anchorage pier. The east shore, or cantilever, 
span is 225 '83 ft. ; the main span, consisting of two can­
tilever arms and one intermediate span, is 794 '42 ft. ; 
one continuous span, 621 '06 ft. ; one deck span, 338 '75 ft. 
The total length of the bridge is 2, 597'12 ft. The struc­
ture is extended west of the main bridge by an iron 
viaduct 2,500 ft. in length, followed by a 3, 100 ft. tim­
ber tretltle, and nearly a mile of embankment to a junc­
tion with the existing track of the Kansas City, Fort 
Scott & Memphis Railroad, a few hundred feet west 
of Sibley, Ark. The river piers are sunk to depths 
varying from 75 to 131 ft. below high-water mark. All 
were sunk by the pneumatic caisson process, and are 
of masonry from the caissons to the bridge seats. The 
material of the main bridge is steel. The main posts 
are 80 ft. high and weigh 28 tons. Many of the 
pieces weigh 10, 12, and 16 tons. The main pin of the 
cantilever truss is 14 in. in diameter, and weighs 2, 200 
pounds. • • •  I .  

A Rall_ay Ferry Across Lake Michigan. 

The bold idea of ferrying loaded freight cars across 
Lake Michigan is soon to be put into practice. A large 
propeller is under construction at Toledo which will 
have a capacity of 21 cars, and it is expected to tow a 
barge carrying 15 cars, making 36 cars, or more than 
an average freight train. The cost of transferrin g 
grain and other freight from cars to steamer and from 
steamer to cars forms a very heavy item of cost which 
the proposed plan, if successful, will save. Lake Michi­
gan, however, is a treacherous water and considerable 
risk will be involved in ferrying cars across it, espe­
cially in winter when ice abounds. The · new boats 
are to ply between Frankfort, on the Michigan shore, 
and Kewaunee, on the Wisconsin shore, a distance of 
52 miles, connecting the Toledo, Ann Arbor & North­
ern with the Green Bay, Winona & St. Paul Railway. 
-Railway Age. 
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J c itutific  Imtriclu. 
IlIPROVED LOCOlIOTIVE STEAlI CRANE. The larva, he stated, was altogether entomophagous, 

The engraving represents a general view of a 16 ton as far as known, while the adults feed largely on vege­
locomotive steam permanent way traveling crane con- table material and also to some extent on soft-bodied 
structed by Mr. T. Smith, of Rodley, near Leeds, for insects, approaching more nearly in their food habits 
which we are indebted to Industries. The engines for the genus Epilachna. He stated that the beetles are 
operating- the crane consist of a pair of the vertical known to feed on the pollen of plants, to injure blades 
type, with cylinders 8� inches diameter and 12 inch of corn, and also the soft kernels of corn, wheat blos­
stroke. These receive steam from a " Nicholson " type soms, and the larval and pUpal of Lina scripta, the 
of boiler, 7 feet 6 inches high and 4 feet 6 inches diame- larVal of IJiplosis tritici, and other soft insects. 
tel', low built, with a large combustion chamber over • , • • •  
the fire box, and Galloway tubes. The boiler has been No Right to Tax Patent Rights. 

tested hydraulically up to 150 pounds, and by steam up A case has just been decided in Pittsburg which is 
to between 75 pounds and 80 pounds per square inch. of importance to electrical manufacturers. Although 
The jib is constructe4 on the lattice principle, with a it has reference to Pennsylvania State laws, it never­
curved head to allow of heavy loads being dealt with. I theless has some bearing in the other States as well, 
The crab sides are of mild steel plates, and are firmly as it appears to be a question of interfering with rights 
secured to the top and bottom swivels. The latter granted by Congress. The question was whether 
have anti-friction rollers for running on a turned path the State had the right to tax the Westinghouse Com­
to reduce the stress caused by the load on the central pany. The tax law exempts companies organized ex­
column. The hoisting motion is of double purchase clusively for manufacturing purposes, but the officers 
spur gearing, controlled by a clutch and lever and of the State claimed that the company has in its char­
powerful friction brake. A feed pump, injector and tel' a great variety of powers besides those belonging 

tank are providlld for supplying the feed water. The 
carriage is propelled by bevel wheels gearing with the 
engine shaft by mllans of spur and miter wheels, and 
driving the transverse shaft under the carriage, on 
which there are two cranks connected up by coupling 
rods and cranks to the traveling wheels of the crane. 
The frame of the latter is of mild steel plates and 
angles, and is mounted on six traveling wheels 3 feet 
diameter, with cast iron centers and steel tires shrunk 
and riveted on, and the axles are of steel. The whole 
superstructure radiates on a strong steel central pillar, 
accurately fitting a massive ca't iron base plate, turned 
on the top to carry the roller path and internal wheel 
for revolving the crane. The various parts are easy of 
access for adjustment and similar purposes, and the 
whole of the movements are withiu easy reach and 
control of one attendant. The total weight of the 
crane is about 50 tons. 

• I • • • 
A Plant-Ceedinc Ladybird. 

Professor C. V. Riley, at a recent meeting of the 
Washington Entomological Society, gave some notes 
on the life-hab!ts of our common spotted ladybird 
(lI�gilla macuZata). He gave descriptions of the egg 
and larva, which have hitherto never been described 
or figured, and also a re6'Ume of the habits of the.insect. 

IMPROVED LOCOMOTIVE STEAM CRANE. 
strictly to a manufacturing corporation, and was there­
fore taxed upon its whole capital stock. The company 
claimed that its sole business was the manufacture of 
electrical apparatus. Regarding this point, Judge 
McPherson decided that the company, notwithstand­
ing the varied powers confllrred by its charter, was 
nevertheless organized exclusively for manufacturing 
purposes, which decision seems to be eminently j ust. 
The company has other powers than those of manu­
facturing conferred by its charter, but it does not use 
them. The question also came up as to the right to 
be taxed for stock invested in patents. A large part 
of the capital stock of that company is invested in this 
manner, and it claims that this cannot lawfully be 
taxed by the State in any event. The court sustained 
the contention of the company's counsel, and held that 
the right to tax patent rights does not exist in the 
State: " as a tax upon the right itself we think it can­
not possibly be supported because it restricts and inter­
feres with a right granted by Congress in the exercise 
of the power committed to the government of the 
United States by the Federal Constitution. The tax 
is not only derogatory from the dignity, but subver­
sive of the powers of the government and repugnant to 
its paramount spvereignty." The court expressly states, 
howtlver, that thQ opinion is restricted to the intanlri-

ble rights existing in the patents, and does not extend 
to tangible articles manufactured under patent rights. 
The decision in each of the cases was entirely in favor 
of the company.-The Electrical World. 

Natural Gas and Oil Fuel. 

The water works at Detroit, Mich. , have for some 
months been using natural gas for fuel at the pumping 
station, the gas being furnished for the amount it 
would cost to do the same work with hard coal. In 
December, 1891, the total amount of gas consumed was 
12, 366, 000 cubic feet, for which the city paid about 22 
cents per 1,000 cubic feet. The cost of gas is, therefore, 
no more economical than that of coal, and while the 
gas is preferable for some reasons, it is objectionable 
for others. It has therefore been determined to use 
crude oil, brought by rail in tank cars to within two 
miles of the pumping station, a pipe line being erected 
for that distance. A ton of hard coal is take!}. as equal 
to 168 gallons of oil. In 1890 there were 7, 616 tons of 
hard coal used to pump 12, 121, 000, 000 gallons of water, 
or 1 ton to 1, 854, 130 gallons, and the cost of coal was 

$31, 763. Taking 1, 279,488 gallons of oil as equal to 7, 616 
tons of coal, and cost $1. 20 per 100 gallons, the cost for 
fuel would be $16, 406, minus $1, 620 in saving of labor, 
and plus $3, 000 for conveying fro� railway to works, 
or $17, 786 total cost for oil, against $31, 763 for coal, a 
saving of $13, 977, or 44 per cent. Crude oil for fuel is 
also to be tried at one of the water works pumping sta­
tions at Minneapolis, Minn. The specifications for 
boiler plant for the W orid's Columbian Exposition pro­
vide for the use of oil fuel, to avoid the smoke from 
coal. This boiler plant is to have 100, 000 square feet of 
heating surface, and to evaporate 450,000 pounds of 
water per hour at a gauge pressure of 125 pounds per 
square inch. 

AN aluminum launch, the motor of which is a naph­
tha engine, has been constructed by Messrs. Escher, 
Wyss & Co., of Zurich. The exterior of the vessel is 
for the most part polished, and the consequent smooth­
ness gives the craft a considerably greater speed than 
could be obtained from a steel or wooden launch of the 
same dimensions and engine power. The saving of 
weight is also important. Only the mere hull. of the 
new craft is of aluminum, yet the utilization of this 
metal renders the boat 35 per cent lighter than an 
ordinary launch of the same size would be. 
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AN ELECTRIC CHIME. 

Notwithstanding the fact that much of 
the music produced by chimes is rendered 
with discords and a clangor little less than 
barbarous, most people like this sort of 
music and are ever ready to listen to it. 
Possibly one reason for this is that this 
music is not so common as other kinds; 
another is that there is a kind of unwritten 
poetry about bells that appeals to every­

Fig. 1. 

body. 
Tower chimes are for 

the public, and rich and 
poor alike can enjoy 
them, b u t s m a  I I e r 
chimes are mainly for 
those who are able to 
pnrchase them, in fact, . 
they may be classed 
among luxuries. How­
ever, house clock chimes 

bring bell music out of the list of the extra­
ordinary and place it within the range of 
every-day home life. There is no reason 
why any one with a mechanical turn of mind 
cannot construct a chime without much 
expense. All that is needed is a lathe, a 
few tools and eight or ten ordinary hand 
bells. The bells are to be tuned so that 
when struck they will yield the notes of the 
diatonic scale. Tuning is a comparatively 
simple matter. If the workman does not 
happen to have a musical ear, he can pro­
cure the assistance of some one who has. 

J c itutific  �lUtricau. 

Fig. 4.-LET-OFF MECHANISM. 

Fig. 5.-THE KUBIC. 

pressed downward by springs-the roller 
being designed to . insure sufficient friction 
of the paper to carry it with a positive 
motion through the machine. A worm 
wheel secured to the shaft of the metal 
drum is driven by a worm on a shaft extend­
ing at right angles to the drum and carry­
ing a spur wheel which receives its motion 
from a pinion on the shaft of the electric 
motor. The motor is of the kind described 
in SUPPLEMENT, 783, and will therefore re­
quire no detailed description here. 

When the electric chime is connected with 
a clock, as shown in Fig. 2, it is necessary 
to provide a very long perforated paper strip 
or to employ a perforated endless paper belt, 
and to provide means for starting the motor 
at the proper time and stopping it when the 
piece is finished. The mechanism for doing 
this is shown diagrammatically in Fig. 4. In 
this case the let-off mechanism is arranged 
to operate every half hour, but, of course, 
it could be made so as to operate every 
quarter hour. 

On the minute hand arbor are secured two 
cams, a, and to the frame of the clock is 
secured the spring arm, B, furnished with a 
triangular arm projecting into the path of 
the cams, a. The free end of the spring 
arm carries a weight, and in an insulating 
bar, placed between the arbor, A, and sup­
port of the spring arm, B, is inserted a con-
tact screw, C. The spring arm, B, is held 
normally out of contact with the contact 

A fine bell made of genuine bell metal is one thing, quires some skill in determining the pitch, as an ordi­
and the ordinary hand bell sold at the hardware and nary bell generally yields two or more discordant notes. 
house furnishing goods stores is quite another thing, The bell to be tuned is chucked on the lathe by 
still the latter afford the most available material for a means of a concave wooden chuck secured to the face 
chime, and withal answer a very good purpose. plate. If the lathe has a hollow mandrel, the bell may 

screw, C. When the arm, B, is raised by one of the 
cams, a·, and released, the momentum of the weight 
attached to the free end of the arm carries the arm 
beyond its normal position and momentarily closes the 
circuit on the contact screw, C. The electrical con-

The writer had the good fortune to find a dealer who be held in place by a long bolt extending through the 
was kind enough to allow him to select from a large bell and lathe mandrel. After the bell is centered, 80 
number eight bells having approximately the required that its rim runs true, a block is fitted to it at a point 
pitch for an octave, and two additional bells, one above I within the thicker portion · of the rim and . held in 
and the other below the octave. These bells first of all place by the tail stock of the lathe. This prevents 
had to be tuned to render them useful in a chime. vibration and the chattering of the tool; an ordinary 
This, although a simple operation mechanically, re- hand brass-turning tool is used. If the pitch of the 

Fig. 2.-ARRANGE MENT OF THE BELL CIRClJIT. 

bell is too high, and it is required to lower it, the thick 
part of the rim is turned off on the line, a, as shown in 
Fig. 1. If, on the other hand, the pitch is too low, it is 
raised by turning off the edge of the rim on the line, b. 
Whenever it is desired to test the note of the bell, the 
block is removed and the bell is struck with a small 
wooden mallet. The note can be compared with that 
of a piano or other musical instrument, or the proper 

' pitch can be arrived at by comparing the bells with 
each other. It is scarcely practicable to tune the 
chime' to any particular key unless the majority of the 
bells are near the required pitch at the start. 

After the bells are tuned they are each provided 
with an electric bell hammer, as shown in the first bell 
of the series in the upper part of Fig. 2. As this bell 
hammer is almost identical with that of an electric 
bell of comparatively recent invention, the writer in 
justice to himself must say that this electric bell was 
devised by him long before the bell alluded to was 
known to the public_ 

The magnet core is reduced in diameter at its upper 
end and extends through the aperture at the top of 
the bell and is threaded to receive two nuts, between 
which a wire is clamped. These wires from the several 
bells are connected with the contact springs or keys of 
the current-controlling mechanism shown at the cen­
ter of Fig. 2. The core is insulated from the bell, and 
between the lower nut and the bell is clamped a yoke 
or loop which is in electrical contact with the bell, but 
insulated from the core. On the core is placed a bob­
bin wound with No. 24 wire. To the lower end of core 
is attached a pole extension, which reaches beyond the 
periphery of the bobbin and is provided with a short 
copper stud to prevent the sticking of the armature. 
To the core above the bobbin is pivoted the armature 
which extends downward over the side of the bobbin to I 
a point opposite the pole extension. The armature is 
prolonged beyond its pivot and drilled to receive the 
hammer wire, which extends downwardly toward the 
mouth of the bell and carries a hollow metal hammer 
containing a wooden plug. The hammer is arranged 
to strike on the thicker portion of the bell rim. One 
terminal of the bobbin is connected with the magnet 
core, the other with the bell ; each bell is supported by 
a bracket, the end of which enters the yoke or loop. 

The brackets are connected together electrically and[ 
communicate through a wire with one pole of the ! 
battery, the other pole of which is connected with � I 
spring which presses on the shaft of the metallic drum I 
of the current-distributing machine. The springs be- I 
fore alluded to press on the cylinder through perfor�- I tions in a strip of paper on which is arranged th'e . 
music to be played. The springs are attached to a bar 
which may be turned back so as to remove the springs 
from the paper strip and the drum to facilitate the in­
troduction of a new paper strip. Above the drum is 
placed a. wooden roller, the gudgeons of which are Fig. 8.-CLOCK WITH ELECTRIO CHIME. 
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tact is prolonged by virtue of the momentum of the 
weight and the bending of the spring arm. 

The contact screw, C, is connected with one pole of 
the battery, and the remaining pole is connected with 
one terminal of the magnet, D, the other terminal be· 
ing connected with the spring arm, B. . The contact 
screw, E, is connected with the battery in parallel with 
the magnet, D, and a wire running from the battery is 
connected in parallel with the wire leading to the con­
tact screw, C. This wire connects with the motor, F, 
which drives the paper·carrying drum, and also with 
the auxiliary contact spring, c. The paper strip has a 
single perforation, f, located at the end of the piece 
of music, through which the spring, c, may touch the 
cylinder. The armature lever, d, is pivoted midway 
between the magnets, H D, and it is held in either of 
the two positions it may assume by the double·acting 
spring, e. 

When one of the cams, a, raises the spring arm, B, and 
allows it to fall, the current from the battery is momen­
tarily sent through the magnet, D, thereby drawing 
over the armature, b, and bringing the contact spring 
carried by the armature lever into contact with the 
screw, E; and although the magnet, D, ceases to act 
when this is done, the spring remains in contact with 
the screw and the current flows from the battery to the 
screw, E, thence through the armature lever to the 
motor, F, and from the motor back to the battery. 
This starts the motor of the current·distributing 
mechanism, and the current is sent to the one or the 
other of the bells, according to the position of the 
holes in the paper strip. 

When the end of the piece is reached, the spring, c, 
forms an electrical contact with the metallic drum 
through the hole, I, in the paper strip, G. The current 
from the battery then flows through the screw, P, and 
armature lever, d, to the magnet, H (whose resistance 
is somewhat less than that of the motor), thence 
through the metallic drum back to the battery. The 
armature, b, is thus drawn over to the magnet, H, and 
the circuit is broken when the motor stops, but all the 
parts are ready for another operation and the circuit 
of the battery is left open. 

The contact springs are 7( inch apart from center to 
center, consequently the longitudinal lines on the pa­
per on which the holes are punched must be J4 inch 
apart. The transverse or time divisions may be 7( inch 
or more apart. The distance will depend on the speed 
of the motor and the character of the music. In the 
example shown in Fig. 5 the transverse lines are 7( inch 
apart; the music being composed entirely of quarter 
notes permits of this arrangement. This example shows 
the beginning and the end of the tune Vespers. The 
holes represent the position of the notes on the staff. 
It is a very simple matter to transfer any piece of 
music to a strip of paper ruled in the manner indicated, 
it being only necessary to remember that on the po­
sition of the note in the scale depends the location of 
the hole on the transverse line, while the relative posi­
tions of the holes on the longitudinal lines determine 
the time and the length of the notes. 

The following is the music of the Westminster chimes 
for the first, second, and third quarter of the hour and 
the hour : 

J ,itutifi, �mtri,au. 
dition of 4 per cent of sulphur dissolved by means of 
bisulphide of carbon will remedy this. The addition 
of 5 per cent of India rubber to this mixture makes an 
excellent compound for certain purposes. The vulcan­
ization of this product can be carried out in the usual 
way. 

But now the harder composition is substituted for the 
wood, the result being that the finished brush appears 
to be one solid piece, whereas it is really made of two 
pieces so perfectly united as to show no seam. 

The bristles are mostly imported from Germany. 
Having been washed, combed, and " dragged, " as well 

• ' .  I • as this can be done by the eye and the touch, they are 
The Florence (Mass. ) Brush Industry. cut to exact lengths by a diminutive guillotine. Next 

BY H. C .  HOVEY. they are inserted by hand, in little tufts, into per-
Long famous for its scenery, historic reminiscences, forated steel plates, at the exact angle and in the pre­

and educational institutions, Northampton, Mass. , cise order in which they are desired to stand in the 
has during the past thirty years developed several im- brush, and they are neatly trimmed by clippers. The 
pOrtant manufacturing enterprises. Most of these ends projecting from the back of the plate are in­
have been located along the winding course of Mill geniously singed by a blaze. The effect of this is to 
River, and several thriving villages have thus been put a head on each individual bristle, so that it will 
created, which, after an era of independence, have always keep in place, even under the roughest usage. 
finally been incorporated with the city already named. A cake of hot cement, of the harder kind, is then ap­
The largest of these suburbs bears the name of Flor- plied to the back of the steel plate, into which the 
ence, originally given on account of the Nonotuck heads of the bristles are sunk by pressure. Having 
Silk Works, whose elegant fabrics formerly found their been properly cooled and trimmed, the hard cake with 
way to market in Italian wrappers and were supposed its bristles still in the steel plate is ready to be j oined 
to be imported from Florence, Italy. Here was also to the body and handle of the brush. Preparatory to 
located an ind ustrial community that patiently exper- this the body blanks are made plastic again in small 
imented with raising silk worms, to feed which �roves galvanized iron ovens. When sufficiently soft they are 
of the Multicaulis mulberry tree were planted. Many laid in steel moulds, upon which are also laid the 
other experiments, social, religious, political and educa· bristle blocks, the two being clamped together. These 
tional, were tried in Florence, some of which succeeded moulds are cut by die sinkers with a great variety of 
while others failed. Among the most successful have ornamental designs, whose minutest features are faith­
been t.hose connected" with the manufacture of brushes fully reproduced under immense pressure. The 
of various kinds. The buildings used for the purpose, moulds during this process are heated to 21 20, in 
with about 30,000 surface feet of floor space, are not order to secure the desired result. From the hot 
exteriorly remarkable, except for their romantic loca- presses the moulds go at once to the coolers, where 
tion on the banks of Mill River, and for their taste· formerly seventeen minutes were needed to cool them 
ful environs of lawns, ornamental shrubbery and off. But this time is now shortened so that eight 
flower beds, offering an agreeable contrast to the old- brushes can be made in nine minutes. 
time dingy and odious structures once thought fit for The means by which this is done is not only original 
the occupancy of operatives. By the courtesy of Man- and ingenious, but it actually seems to develop a new 
ager Look . and Superintendent Estabrook, the writer principle, the discovery of which is greatly to Mr. 
recently inspected the factory and obtained permis- Estabrook's credit. The principle is that of cooling by 
sion to give the observed facts to the public. pressure .. and is correlated to heating by percussion. 

The enterprise has a \unique history. The reader of In other words, the heat is squeezed out. Ten coolers 
Victor Hugo's works will remember the hero who, are at present used in the pressing room. Each steel 
under the name of Father Madeleine, enriched himself mould containing a brush, mirror frame, or other ob­
and his community by certain ingenious imitations of j ect made of the plastic material is instantly subjected 
j et and other " black goods. " In 1819 the products of to a pressure of twenty· two tons. To satisfy myself, I 
this process figured in the French Industrial Exhibi- applied a th ermometric test. The steel mould was 
tion and gained for the inventor the cross of the Legion heated to 212° when subjected to pressure, and in 
of Honor. The secret, which was probably never pro- eighty seconds it was reduced to a temperature of 50°, 
tected by patent, was brought to America by the late no agency except pressure having been employed. 
Mr. Critchlow, who afterward disposed of it to Messrs. The pressure h88 to be augmented for larger surfaces 
Littlefield and Parsons, of Florence. A flourishing to get the rapid result desired, as high a pressure. as 
industry was thus created, the materials being pulver- ninety tons being occasionally applied. This novel 
ized sawdust and gum shellac, and various kinds of process may explain familiar phenomena that have had 
fiber, which formed a plastic dough easily moulded into a different interpretation. Pressure pumps often get 
daguerreotype cases and picture frames. By the aJ- so cold as to be coated by ice. And, on the other 
dition of proper coloring matter the original " black hand, the ignition of punk by the sudden compres­
goods " became red, green or yellow, and finalfy, in a sion of air in a syringe is due to the fact that the 
peculiarly beautiful form known as lionite, a spotless punk takes up a portion of the heat squeezed out from 
white. The manufactured material accordingly re- the air. 
sembled j et, gutta percha, lava or celluloid, as the case Mr. Estabrook has also invented an hydraulic accu­
might be, and various fancy names were used by the mula tor. As in use in this factory, it is four and a half 
dealers, though the common term at the factory was feet in diameter and twenty feet high, with a vertical 
simpl y " union goods. " The secret process W88 carried run of five feet. The cylinder carries ten tons of 
to New Haven, and perhaps other places, where simi- gravel. Its four inch piston gives a pressure of over 
lar factories were established : but the main and twenty-two tons on the six inch piston of the cooling 
original factory in this country has always been at presses. The utility of the accumulator is that it 
Florence. gives an equal pressure at. all times, without regard 

About twenty-five years ago the suggestion was made to the amount of water under the piston, whether it 
that this plastic material might be well adapted for be half an inch or five feet. 
lllaking the body and handles of brushes of various Manicure goods, prophylactic tooth brushes, dental 
kinds. Practical difficulties arose, one of the most plate brushes, and other kinds of bone brushes are also 
serious being that of fixin� the bristles symmetrically made by this company, which it is 88ide from my pur­
in the dough while undergoing the enormous pressure pose now to describe. The fact, however, may be 
to which it had to be subjected in the hot steel dies. mentioned as remarkable that from .the four bones in 
To Mr. A. C. Estabrook belongs the main credit of an ox available for making tooth brushes only sixteen 
overcoming these difficulties, and by his inventive handles can be cut. It should be added, concerning 
genius and ability achieving the results now Visible. all descriptions of the Florence brushes, that, by skill­
Of course these novel processes are properly protected. ful devices, they are made very strong, as well as light 

In the " blank room " the prepared ingredients in and of graceful patterns. The edges only are polished 
pulverized form are first mixed in suitable pails, scraps by hand, while all other parts, being burnished by the 
and parings being also worked in for the sake of steel dies, will retain their finish as long as the goods 
economy, and then fed through hoppers upon pairs of last. The material being impervious to water, and 
rollers, one heated to 212°, and the other to about 100°, never absorbing impurities, is admirably adapted for 
between which the mass is pressed into broad sheets. use, from a hygienic point of view. 

This music can be readily transferred to a strip of The sheet clings to the cooler roller, from which it is • ' .  I • 
paper like that described. It is necessary to bear in cut by an attendant, who passes it again between the A Califo rnia Earthquake. 

mind that if, on paper divided as shown, one space re- rollers-cut and roll, cut and roll-until by this me- The earthquake which occurred in central California 
presents the duration of a quarter note, two spaces chanical mixing the mass becomes homogeneous, when on April 19 was felt mainly in a district 35 miles long 
would represent a half note, and four spaces a whole it is finally rolled out directly on a drawboard about by 25 miles wide. At Vacaville, Woodland, Winters, 
note. G. M. H. eight feet long, where it is trimmed and cut into sheets and Dixon a number of brick buildings were injured 

.. I • I • of a convenient size for manipulation. Scrupulous and many brick chimneys thrown down. 
GuUallne. cleanliness is insisted on. If the machinflry stands idle The shock was in a general north and south direc-

A new preparation for the purpose of replacing India for but a few minutes every part must be brushed clean tion. It was not violent, but was rather long-con· 
rubber and gutta percha has been brought out and before starting again. While the sheets, of whatever tinued. The light brick walls common to country 
protected by MM. Worms and Zwierchowski. To a color, are yet warm and elastic, the blanks for use are buildings were not strong enough in the towns named 
quantity of Manila gum tempered :with benzine is cut from them by foot presses, and assorted in boxes ac- to withstand the vibrations, and more damage was 
added 5 per cent of Auvergne bitumen, also mixed with cording to size. To some of the blanks a harder de- done near the center -of disturbance than has been the 
benzine. These are thoroughly mixed together by gree is imparted than to the others by a certain pro- case with any shock since that of 1872. No persons 
mechanical means and by hand. By adding 5 per cess. The object of these two degrees of hardness is were killed and but few inj ured-none badly. The 
cent of resin oil and allowing 48 to 86 hours to pass be- apparent when we come to see how the bristles are I only building in San Francisco which was damaged 
tween each treatment, a product is obtained having all fixed in place. This W88 done formerly by inserting was the old Academy of Sciences building, which waf) 
the suppleness, elasticity, solidity and durability of the the tufts in perforated pieces of hard wood or met.a!, . being repaired. The front wall, being improperl y tiUp' 
best India rubbers. If the product is too fluid, the ad- I around which the compollition was afterward moulded. I ported, fell 
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A GASOLINE STEAl{ CARRIAGE. 

The ste8.m carriage recently invented by Ra.ll8om E. 
Olds, of t� J Olds & Son's engine works, Lansing, Mich. , 
proves �o be such a practical success that we give here­
with an engraving of its appearance, as photographed. 
The frame is made of steel arched over the forward 
wheels, and is low enough at the rear end to form a 
platform on which the engines and boiler rest fifteen 
inches from the ground, so that the engines are low 
enough to make connections on main axle in front, on 
which the cranks are placed at each end at right 
angles, there being an engine on each side with a 3 X 8  
inch cylinder. 

The boiler is upright aud placed between the two 
cylinders on the rear platform, both engines being 
connected so as to work as one engine. Just behind 
the seat are the water and gasoline tanks. The water 
tank is sufficient for a ten or fifteen mile run, while 
the gasoline tank is sufficient for a forty mile trip. 
Over the entire vehicle extends a canopy top, so that 
the general appearance of the rig is like an ordinary 
surrey. The fire regulation is automatic, so that more 
or less gasoline is admitted to the burners as is required 
by the grade of the road, and when the vehicle is 
stopped it also closes off the gasoline so that the steam 
will not rise above its given point. The steering lever 
is adju<'ted so that any one can operate the steering, 
while the throttle and reverse lever are by 
the operator's seat. 

It carries two passengers besides the ope­
rator and it is the intention to couple on 
another vehicle behind if wishing to carry 
more passengers. The steam from the en­
gines is entirely done away with by an inge­
nious contrivance of the inventor, and there 
is no smoke. The engines couple on direct, 
so that there is no gearing whatever, and 
the rig runs as quietly as an ordinary car­
riage. The boiler and engines at the rear 
end are inclosed by curtains which shut out 
all view of the machinery, so there is nothing 
about it to scare horses and they do not seem 
to mind it any more than an ordinary car­
riage. Its usual speed on good roads is 
fifteen miles per hour, and it will ascend any 
ordinary grade. 

The vehicle as a whole includes many new 
merits. Mr. Olds states that its great advan­
tages are that it never kicks or bites, never 
tires out on long runs, and during hot wea­
tl1er he can ride fast enough to make a 
breeze without sweating the horse. It does 
not require care in the stable, and only eats 
while it is on the road, which is no more 
than at the rate of 1 cent per mile. Weight 
1, 200 pounds. 

... f 0 . " 
Mercury. 

The striking and unique properties of 
mercury have caused it to be an object of 
interest and investigation since the earliest 
times. Being the only metal that is liquid 
at ordmary temperatures, it has many valu­
able applications in the arts ; while its pro­
perty of uniting with metals to form amal­
gams, and of not adhering to or wetting 
most other solids, renders it still more useful 
in many ways. 

Mercury is a silver-white liquid metal of 
high specific gravity (13 '54), freezing at a 
temperature of about 40" below zero-the 
only point where the Fahrenheit and 

J titutifit jtuttitJu. 
element in the establishment of II. r8.tional theory of and is administered in comparatively large doses as a 
chemical philosophy. medicine. It is hard to see any reason on theoretical 

Pure mercury will not 8.dhere to glass, and this pro- grounds why such a trifling difference in composition 
perty renders it particularly useful in the manufac- should confer such different properties. 
ture of scientific instruments. Its regular expansion Vermilion is a brilliant red pigment identical in com­
by heat is made use of in constructing thermometers ; position witlJ. the ore of mercury known as cinnabar. 
while its high specific gravity, which enables a column Its brilliancy of color, however, depends upon the pro­
of mercury about thirty inches in height to balance a cess of manufacture, and the Chinese still succeed in 
column of air of equal sectional area, renders it espe- making the finest quality by their apparently rude 
cially well adapted for barometers. methods. 

One of the principal uses of mercury is in the silver- Chemically, mercury is allied to copper, a metal from 
ing of glass for mirrors. While, as above stated, pure which it differs widely in its physical characteristics. 
mercury will not adhere to glass, it has the property of From the specific gravity of its vapor and other con­
uniting with or dissolving other metals, forming com- siderations we learn that its molecule consists of a 
pounds known as amalgams, which adhere very single atom, and we assume that many other metals 
strongly to clean polished glass. In the manufac- are similarly constituted, although, owing to the high 
ture of mirrors, an amalgam of mercury and tin is boiling point of most of them, we cannot make a 
used. A sheet of tinfoil of the size of the glass is laid direct determination. 
upon a perfectly level table and rubbed over with mer- The metal most resembling mercury in point of fusi­
cury, a thin layer of which is afterward poured upon bility is the rare element gallium, which melts at 86" F. ,  
it .  The glass, previously cleaned, is  then carefully I or less than the heat of the hand. When once melted, 
slid on to the table, <'0 that its edge may carry before it remains fiuid even if cooled far below this tempera­
it the superfluous mercury and the impurities upon its ture ; but if touched with a piece of the solid metal, it 
surface. Heavy weights are then placed upon the solidifies at once. In all other respects, however, the 
glass to squeeze out the excess of mercury, and after two metals are very different. 
several days the amalgam is found to have adhered Among the minor uses of mercury we may mention 
firmly to it. The process is one requiring much skill, the mercuric fulminate used i11 percussion caps, the 

A GASOLINE STEAM: CARRIAGE. 

amalgams used by dentists in filling teeth, 
and its occasional use in gilding and silver­
ing. A few cases have been reported by 
physicians where several pounds of mercury 
were given to patients suffering from ob­
struction of the intestines, with the inten­
tion of forcing out the obstructing matter 
by the weight of the metal. Fortunately, 
this heroic method of treatment is " more 
honored in the breach than in the observ­
ance." 

While not an indispensable metal, mercury 
is a very convenient and useful one. It is 
certainly very singular that only one out of 
the numerous metals known to us should be 
liquid at ordinary temperatures ; but per­
haps when the true nature of what we call 
the elementary bodies, and their connection 
with each other, are better understood, we 
may be able to discover a rational explana­
tion for the remarkable differences in their 
chemical and physical properties. 

• • • • •  
Palin 011. 

The total import of palm oil into England 
is about 50, 000 tons, valued at over £1,000, -
000, but it is considered that this is an ex­
ceedingly small commerce compared to what 
might be the case were the enormous re­
sources fully, or even moderately. utilized . 
For miles aloug the west coast of Africa, 
extending between Cape Bianco and St. 
Paul di Loando, there are vast forests of 
palms, the oleaginous fruit of which has, for 
centuries, rotted unused upon the ground. 
The oil palm forests at the back of the coast 
line of Cape Palmas and Elmina are said to 
be practically inexhaustible ; and so also in 
the neighborhood of Fernando Po immense 
tracts are covered with the trees. 

Lagos furnishes the purest oil ; for there 
are in commerce regular and irregular oils. 
When analyzed, if the water and impurities 
exceed 2 per cent, an allowance is made ; for 
often these oils contain 10 to 15 per cent of 

Centigrade thermometer scales coincide. Its boiling and the workmen are liable to suffer from the poison­
point is correspondingly high, being 6620 F.-a tem- ous action of the mercury vapor. 

water and impurities. 
Palm oil is eaten as butter by the natives, and used 

for anointing their bodies. In England it is used in 
the manufacture of soap and candles, and in South 
Wales in the preparation of tin plates. Its non-drying 
qualities render it valuable as a preservative of the 
surface of the heated iron sheet from oxidation until 
the moment of dipping into the bath of melted tin, 
the sheets being rapidly transferred to that from the 
hot oil bath, which consists almost entirely of palm 
oil. 

perature readily produced in the laboratory, so that it The amalgams referred to above are of great theo­
can be distilled like water. The alchemists, in their retical interest. The attraction of mercury for gold 
vain search for the " philosopher's stone," held this and silver is particularly strong. and a piece of gold 
metal in almost superstitious reverence, and distilled dropped into a dish of mercury disappears like a lump 
and redistilled it, hoping to be able to transmute it to of sugar in water. This attraction for the precious 
gold or silver. A few grains of the precious metals, metals is taken advantage of in the extraction of gold 
present as an impurity, were all that rewarded their and silver from their ores. Iron and platinum are the 
efforts ; but even these were sufficient to encourage only metals which are not corroded by mercury, and it 
them to further exertions, which, as must have been adheres even to the latter metal. 
the case, resulted in nothing but a quantity of very When mercury is triturated in a mortar with fine 
pure mercury. powders, such as chalk, which have no chemical action 

The most common ore of mercury is Cinnabar, or the upon it, it loses its fiuid character and forms a grayish 
sulphide of the metal, which is mined principally in or bluish powder, from which the common medicine 
Austria, Spain, and California. The metal is separated I known as blue pill is prepared. Although its metallic 
from the ore by a simple process of roasting, by wb,ich character is apparently unchanged, there is probably 
the sulphur is driven off and burnt, while the mercury a partial oxidation to which the change is due. 
is set free in the state of vapor and condensed and col- The use of mercury in medicine originated with the 

In 1871, as well as in 1880 and 1.891, the imports of 
palm oil into the United Kingdom exceeded 1,000,000 
hundredweight. From 10,000 to 15,000 tons of palm 
oil are shipped direct from Africa to the Continent. 
The price of the oil has ranged from 35s. per cwt. , in 
1883, to 23s. , in 1890. 

• . e  . •  

lected in convenient receptacles. alchemists, who sought in it the elixir of life as well as THE Bureau of the American Republics is informed 
When mercury is heated to the boiling poiIit for the philosopher's stone. The metal and its salts have of the completion of the Grand Trunk Railway of 

Bome time in the air, it absorbs oxygen and becomes a most powerful effect upon the human system, and, Uruguay from Montevideo 362 miles north of Rivera on 
converted into mercuric oxide (HgO), a reddish powder. except in small doses, are extremely poisonous. In the the Brazilian frontier. The works were begun in 
If this oxide is heated to a still higher temperature, it treatment of certain diseases, mercury and its com- August, 1888. The immediate result of this line to 
is again decomposed, oxygen gas is given 011, and me- pounds are still found indispensable ; but the prom is- Brazil will be to open up a vast tract of fertile land 
tallic mercury remains behind. This reaction is his- cuous drugging �th calomel, blue pill, and corrosive hitherto comparatively valueless. The Brazilian gov­
torically interesting as being the method by which !!ublimate by former generations of physicians is now, ernment is now constructing a railway south from Rio 
oxygen was first prepared by the English chemist happily, done away with. It is a curious fact that Grande to Polotas, which will soon reach the boundary 
Priestley, and also by the French chemist Lavoisier, while · mercuric chloride, or co

.

rrosive sublimate 

I 
and furnish direct railway communication between 

who first discovered the true nature of combustion, (HgCl.), is a most powerful poison, mercurous chloride, Montevideo and those two important cities of Southern 
and recognized the pre-eminent importance of this or calomel (Hg.Cl.), is much les!! violent in its action, Brazil 
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RECElfTLY PATENTED INVENTIONS. 

Railway Appliances. 

CAR BRAKE.-John W. Neumann and 
John R. PJlanz, Loui8ville, Ky. This improvemeut Is 
more especial ly  designed for the motor car of street 
cars, the invention providing also a novel form of 
mechanism for the trail cars, by which the conpling 
devices will operate the brakes on the latter a8 the 
motor car is stopped. Pivoted operating rods are con­
nected with pitman rods attached to the brake beams, 
and a longitudinally 810tted drawhead having depend­
ing sides is combined with a wedge·.haped drawhead 
and a friction rol ler. the braking of the motor. car 
causing the wedge-shaped drawhead, as the trail car 
moves forward, to ride on the friction roller and de­
press the operating rods, therehy applying the brakes of 
the trail car. 

CONDUIT TROLLEY. - James J. Cos-
grove. Jr . •  Philadelphia, Pa. This is a simple form of 
trolley adapted for use with a continuous metallic cir­
cuit, and which may be easily adjusted vertically. 
Downwardly converging arms have their upper ends 
fitted to 8lide on ways on the under side of the car, two 
axles being mounted in the lower end8 of the arms and 
a trolley pulley on each axle. the inner ends of the axles 
beiug inclosed by a casing, and there are connections 
between the pulleys and the motor8, while cables are 
secured to the ca8ing for raising the arms. 

SEED PLANTER AND FERTILIZER DIS­
TRIBUTER.-Joseph Laude, Monticello, Ark. This in­
vention provides improvements in the construction of 
a machine formerly patented by the same inventor, 
the improvements relating more particularly to the 
hopper and its connections or attachments, and to the 
8eed-ciropping devices of the drum. the machine thus 
having a wider range of work and being comparatively 
less expensive to build and more satisfactory in use. 
By adjusting the driving chains, gear wheels, and seed 
delivery devices, the drum may be caused to drop any 
required quantity of seed for a hIlI, at any reqnired 
distances apart, and either a fine or a coarse fertilizer 
may be dropped from the hopper in measured quanti­
ties. 

Miscellaneous. 

GRATE.-Frederick Carel and Wayland 
F. Davidson, Charleston, West Va. This improve­
ment is designed more especially for a fireplace arrang· 
ed to open into two or more rooms, there being fitted in 
such fireplace a revolnble grate having a partition 
dividing it into compartments. with fireboards or plateB 
conformed on their inner edges to and fitted to the 
grate. The grate has a socket which fits on a jonrnal 
on a base which may be readily moved Into and ont of 
the fireplace. and it  is formed with its bottom dropped 
or cnrved downward at its outer edge. 80 that the fire 
can be arranged low and provision be made at the same 
time for pivoting the grate at its cellter. 

llIechanlcal Appliances. 
C O T  T O N  BALING APPARATUS. -

LATHE CENTER. - William C. Roe, Edward D. Carter. Celeste, Texas. This is an improve­
Honolulu. Hawaii. This center has a conical point ment in machines in which cotton is formed into II con­
from which leads a bore at an incline, a removable tinuou. sheet or batting and then compressed, providing 
lubricating receptacle having an outlet tube entering an apparatus in which the condensing and bat-forming 
the bore, while a distributing groove leads from the devices press the lint cotton so clooe that its spring is 
point of the center along its conical portion. By this broken. and avoiding the necessity of additional rollers 
means the point and the work revolving thereon are between the condenser and the press box. The ar­
supplied with a lubricant to reduce the friction. thus rangement is such as to save room in the gin house, 
keeping the point of the center true and accurately and means are provided for carrying 011' the dust and 
round during the time the work is revolving on the air made by the gin and condenser to the outside of the 
center, and producing perfectly tnrned work. bnilding, the baling operation being made continuous 

WOOD WORKING MACHINE DEVICE. - and inexpensive, and the bales being compressed to tbe 
'Vatson T. Webb, Salt Lake City, Utah Ter. This in- required density without sending to another point to be 
vention comhine. a collar for counterbalancing the further compressed by a more powerful cotton com­
cutters on the spindle and a guard to prevent the I press. 
operator from being injured by the cutters in case the STAGE EFFECT. - Eva Heaton, Holly 
work breaks. It con8i8t8 of a wa8her having an elon- Beach, N. J. Thi8 iuvention provide8an arrangement of 
gated 810t and adapted to be 8ecured ecceutrically on machinery to produce a stage ell'ect by mean8 of which 
the cutter 8pindle next to the head carrying the knive8 the 8pectators will apparently be tran8ferred for a time 
or cntter8. to a coal breaker, representing the scene of a play. An 

Mini n g, Etc. 

ORE CONCENTRATOR. - Crighton R. 
Townsend. Id aho Springs, Col. Inclined stationary 
flumes, connected and one helow and in advance of the 
other, have tran8verse connected shafts at their ends, 
on each pair of which is mounted an endless belt with 
rakes to stir the solid contents of the fiumes, to permit 
a free fiow of water through them. and through doors 
in the hottoms, the invention also including other novel 
features. The machine is de8igned to practically take 
care of itself and run a long time without ceing cleaned 
np, handling a large quantity of material In proportion 
to its 8ize. while being especially adapted for use in 
saving gold.  quicksilver and amal.!!am, and concentrat­
ing crushed or gronnd rock, sand or earth taiIin!:s. 
etc. (For further particulars as to thiS inventIOn ad­
dress J. H. Morris, Whiting. Iowa.) 

SLAG CAR. - Simon B. Dexter, Glen­
dale, Montana. This car is for 

"
use in connection with 

au ore-roasting furnace patented by the same inventor, 
being used in connection w ith an elevator by means of 
which the track and car are move.! upward until the 
car sides and ends come in contact with the bottom of 
the furnace. The car �ides and ends are spring-sup­
ported, and there are lockmg levers for holding the car 
�ecurely in a central position ; the cars travel on a 
circular track, and the engagement of the lever of a 
filII  car hy the lever of an empty car releases tbe former 
and allows it to pass by its own gravity. The floor of 
the car is l ined wi th fire brick. 

WATER-COOLED DAMPER. - This is a 
further invention of the same inventor, the damper 
being applicable to all ducts or flues where flame and 
hot products of combustion pass, while more particu­
larly designed for use with an Improved ore-roastinl( 
furnace patented by Mr. Dexter. The pipes forming 
the shaft of the damper serve to couvey water to and 
away from it, and the damper is counterhalanced by 
weighted levers attached to the pipes near their free 
ends. 

Agricultural. 

THRASHING MA CHINE.-John Weller, 
Funkstown, Md.  This invention especially applies to 
improvements in the stop board or shutter, the shoes, 
and the blasts and parts connected therewith. The 
middle and l o wer shoes are supported in a manner to 
give a different movement from the upper shoe, whereby 
the grain w i l l  he subjected to a different influence on 
the middle and lower screen.. The upper and lower 
shoes are operated reciprocally, the former with a long 
and the latter with a short movement, the former rising 
as it is moved toward either end and the latter descend. 
ing as it is moved from its normal p08ition iu one or 
the other direction. 

HARROW ATTACHMENT. - William O. 
Silvey. Middleport, Ohio. This is a positive working 
device, easily apphed to any variety of plow, to 
thoroughly pulverize the turned-up Boil, sRving a 
separate harrowing, and the attachment may be turned 
up out of t.he way when desireil . A shaft carrying a 
8eries of knives is journaled to project outward in rear 
of and beyond the monld board. and an operating 
handle or lever connected with the shaft extenils ad-
jacent to the hand-grasping portion of one handle. 
while a rigid brace rod extend8 from the forward end 
of the plow beam and has a bearing at its rear end in 
which the outer end of the shaft i8 journaled. The 
blades are designed to work the eame whether support­
ed on the plow handles, the plow beam, the plowsbare, 
or any convenient part of the plow. 

inclined railway upon which runs a car extends across 
the stage. landings beiug arranged at the upper end of 
the rail way and upon the stage beneath, and a stairway 
connecting the two landings, while there is a crusher 
at the foot of the lower landing and a chute extending 
from the upper landing beneath the railway and deliver­
ing upon the crusher. etc. 

SEWING MACmNE NEEDLE. - Joseph 
E. Chenette, Johnstown, N. Y. The needle bar. ac­
cording to this invention, has in its bottom a transverse 
rece�s from which opens a radial recess, and the necdle 
held in the bar has a slit extending from the eye to a 
point adjacent to the rece8S in the needle bar, where a 
cam lever is pivoted adapted to be pressed upon one 
member of the needle. By turning down the lever an 
opening is made by which the thread may be readily 
passed to the eye. so that th08e with poor eyeSight or 
trembling hands may readily thread the needle. or it 
may be threaded by any one much easier thjln.can the 
ordinary machiue needle. 

SHALLOW WATER INDICATOR.-Alonzo 
G. Crossman, Huntington, N. Y. This devIce consists of 
II body adapted to be trailed at a depth betow the ve8eel. 
and having at its lower side a projecting pivoted spear 
with which is connected a latch and trip mechanism. 
It is designed to be employed when a ve8sel is under 
way in 8hallow water or near land, being readily mani­
pulated by any oue of ordinary intelligence, and when 
the device engages the bottom an alarm is automatically 
sonnded. The constructiou of the body is-Buch also that 
the character of the bottom may be determined. 

TYPEWRITER INKING DEVicE.-John 
R. Free, Ovid, Mich. A tube i8 snpported centrally 
between the type bars and adapted to connect at its 
lower end with an ink hottle, a pad secured to the top 
of the tuhe being connected with the ink by means of 
a wick, while an mking cup flexibly connected with the 
upper end of Ihe tnbe extends into the path of the type. 
The device may be applied to any kind of machine hav­
ing the type bars arranged to strike a common center. 
and will thoroughly ink the type while preventicg the 
ink from coming into contact with anything except the 
type. When one bottle of ink has been consumed. 
another is easily substituted. 

B L O T  T I N  G PAD. - Robert Frost, 
Olym�ia, Washington. 'rhe pad holder, according to 
this invention. is comp08ed of a spring plate doubled 
upon itself, one flat portion extending over the other, 
and the latter haviug slideways on opposite sides to 
hold the blotting material, which can be ea8i1y renewed 
when it becomes soiled. It is designed to fit snugl y 
upon the fingers of a hand of any size, and not interfere 
with the turning of book leayes and similar work, while 
being always ready for convenient use. 

MICROSCOPIC FILTER. - P 0 r t e r W. 
Shimer, Ea.ton, Pa. A graduated tube or receptacle is 
provided with a .eparate and independent plate to <:JJOss 
its lower open end. there being a filtering mediu.m, at 
the lower end of the tube through which the filttate 
may pass out laterally and thu8 leave the deposit .. pon 
the plate for examination. A serle8 of these fllters juay 
be conveniently arranged in a frame. and the improved 
apparatus may be nsed for separating out animalcules 
and solid vegetable and animal matter from water. 

LEG FOR RADIATORS, ETC.-Wilbur N. 
Stevens, Ellenville, N. Y. This leg is built in sections, 
one adjustable upon the other. whereby, without dis­
connecting the leg from the article to which it Is at· 
tached. the leg may be conveniently rai8ed from the 
floor to admit of a carpet or other article being passed 
beneath it. The front of the leg is 80 made that, when 
resting on a carpet. Ihould the adjultable p<>rtion bQ 

turned to carry the foot downward, the latter, while 
being pressed downward, will not turn. as the foot bas 
a swivel connection with the section. By means of this 
leg, also. the article supported may be held straight, 
regardless of any irregularities in the floor or in the 
article supported. 

CASH REGISTER AND RECORDER. ­
Alhert R. Abbott. Boston. Mass. Combined with a 
series of keys are segmental gear wheels pivotally con­
nected therewith. and an adding machme having a 
casing mounted to slide vertically. and provided with 
drivin!: gear wheels adapted to engage the segmental 
gear wheels. The apparatus i8 8imple and durable in 
construction, does not require frequent resetting, and is 
arran!:ed to add up the various sales made, at the same 
time showing the amount of the individual sale and 
delivering a check or ticket on opening the money 
drawer, and also ringing a bell. 

TRICYCLE. - Clarence R. A r n 0 I d, 
Wellsville, Ohio. Combined with a tubular rocking 
post connected with the drive wbeels is an extensible 
post turning in the tubular p08t, and connected with 
the steering wheel to operate it, being provided with 
operating handles for the twofold purpo8e of steering 
and imparting a rocKmg motIOn to the tubular shaft. 
The invention al80 includes other novel features. the 
construction being simple and durable, the vehicle 
being readily propelled by both hands and feet. and 
steered and braked either by hand or foot. 

BUTTER STAMP AND CUTTER. - Wil­
liam Hallenbeck. George W. Witt. and Walter Patti80n, 
Hammondsport. N. Y. Combined with a standard i8 a 
loosely attached rack, an arm provided with a pinion 
engaging and encircling the rack. whil e  a tubular knife 
is carried by the arm, and a plunger, operated upon by 
a lever, Is held to move in the knife. The implement is 
of very simple construction, the knife being readily 
forced at will into the tub, whose p08ition may be 
changed as its contents are taken · out, while the knife 
may be conveniently carried to a stamp and the bntter 
thereby be formed into rolls or pats. 

PUMP AND MOTOR.-Thomas Hender­
son, Dallas, Texas. This is a device designed to raise 
water from a well or cistern to a tank at a higher eleva­
tion. or it may be placed on a pump In8tead of an air 
chamber and used as a feed pump for a boiler, or ou a 
hydraulic ram as an auxiliary pump. It is a simple ap­
paratus intended to be connected with a main w .. ter or 
service pipe, the lluctuation of pressnre in the main 
operating the pump, 80 that there will be no direct con· 
sumption of water to run the motor and pump. 

DEVICE FOR SECURING ANIMALs. ­
Joseph A. Hindman, Iuka. Ill. Combined with two 
side sUpp<>rts, which may be the sides of an ordinary 
stall for hOlSes. is an Intermediate post from which an 
npper and lower cr08S bar extends to one side, a spring­
pressed gate bar extendlnl( on the other side, the im­
�rovement affording a safety device for breeding 
purposes. 

WATCHMAKER'S PLIERS. - D  a v i  d 
Mendelson, Eureka, Utah Ter. These pliers have two 
pivoted members, one member having a concave lower 
jaw with a slotted free end and the other member 
having a ronnded jaw carrying a removable punch 
adapted to enter the slot in the lower jaw. The imple­
ment is for qnickly and easily removing the hands from 
watches and clocks without injury to the dial. center 
stall', or common pinion. The pliers are so made aa to 
be also useful for many other purposes, such as fa8ten­
in!: the bow of the watch pendant, rounding ear-ring 
wires, etc. 

WINDOW BLIND. - Harvey Murdock, 
Brooklyn. N. Y. This is a simple and inexpensive 
form of sliding blind which may he readily pushed up 
out of the way aud out of sight in a casing at the top, 
or readily held at any desired height. The blind con­
sist. of a serieH of slats hinged together and sliding in 
vertical grooves which extend upward to the opening 
in the cMin!:, within which the slats fold one upon an­
other. 

TOWEL BRACKET.-William A. N eid­
hardt, New York City. This device compri8e. a two­
part wall plate, Qne part beln!: fixed and having out­
wardly extendiug arms and the other part having arms 
hinged to the arms of the fixed portion of the plate, 
the abutting arms supporting a roller and the space 
between the two pairs of arms belDg open to permit a 
towel to depend from the roller. The bracket is es­
pecially designed for usc in public places, and it. 
con8truction is 8uch that it may be securely locked 
so that it cannot be removed except by unlocking it. 

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

NEW BOOKS AND PUBLICATIONS. 

DIRECT LEGISLATION BY THE CITIZEN­
SHIP THROUGH THE INITJ ATIVE AND 
REFERENDUM. By J. W. Sullivan. 
Twentieth Centurr Publishing Co. 
1892. Pp. 120. PrIce 25 cents. 

RAIN PRODUCED AT WILL. By Louis 
Gathmann. Chicago, Ill. 1891. Pp. 
61. 

This volume embodies four papers on man's control 
of meteorological phenomena. together with a copy of 
the editor's patent on a method for clearing the atmo­
sphe ... 

THEORETICAL ASTRONOMY : DYNAMICS 
OF THE SUN. By J. Woodbridge Da­
vis. New York : D. Van Nostrand 
Co. 1891. Pp. 156. Price $3. 

This volume is the fir8t number of the " Woodbridge 
School Esc :!s. " We have no room to review it in 60-
tenBo. The eminence of the author and the elegance of 
the printing and paper give it unusual worth. Mag­
neti.m and electricity of the co.mic type receive special 
consideration. Illustrations are given when required. 
and mathematics are used with comparatIvely little fre­
quency. A very full analytical contents ill Klven u 
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the index a t  the end o f  the work. A short contents 
termed " order of topics ,. precedes it. 

WAYS AND �EANS. By A. H. Cleaves, 
M. E. ChIcago : John W. Weston. 
1892. Pp. xv, 158. Price $1. 

Nearly everythinj! in the line of minor mechanic!, 
from glumg a broken chair to complicated lathe work 
and gear calculations, seems comprised within the com. 
pass of this production. But metal work is the main 
theme, and the nnmerons illustrations and practical 
nature of the text will, we imagine, make the work of 
value and interest to progressive mechanics. 

EUHRER DURCH DIE BAUMATERIAL-
SAMMLUNG des K. K. Naturhis-
torischen Hofmuseums. Von Felix 
Korper. Wien: R. Lechner, Pub­
lisher. 1892. Pp. viii, 355. 

THE PRONUNCIATION OF FRENCH. By 
Charles F. Kroch, A. M. Hoboken, 
N. J. : Published by the author. No 
date. Pp. 61. 

THE QUESTION OF SILVER. By Louis 
R. Ehrich, of Colorado. G. P. Put­
nam's Sons. 1892. Pp. 115. Price 
75 cents. 

This book contains several paper8 opposing the un­
limited and free coinage of silver. He believes that the 
world's conference might however brinl( about genuine 
bimetalism and II fixed ratio of value of the two metals, 
gold and silver. The style of the composition is graphic, 
and the subject as treated is far from dry. 

THE ELECTRICIAN PRIMERS. Vol. I. 
Theory. Vol. II. Practice. London: 
The Electrical Printing and Publish­
ing Company. 
each. 

Pp. 284. Price $1 

These primers are virtually short tracts, each of from 
fonr to twelve page8 in length, treating very attrac­
tively and with numerOU8 illustrations of the science of 
electricity of to-day. We imagine that these brief 
treatments of the subject matters w ill be very accepta­
ble to many readers. 

SCIENTIFIC AMERICAN 
B U I L D I N Q E D I T I O N . 

MAY NUMBER.-(No. 79.) 

TABLE OF CONTENTS. 
1. Elegant plate in colors of a very handsome resi­

dence erected at Sea Side Park. Bridgeport, 
Conn. Two perspective views. floor plans, etc. 
J. W. Northrop, architect. Cost $17.000 com­
plete. 

2. Plate in colors of a summer cottage erected on ,Dia­
mond Island, near Portland, Me. Perspective ele­
vatIOns and two floor plans, an excellent design. 
Cost $2,500 complete. 

3. A very attractive summer cottage recently erected 
at Great Diamond Island, near Portland, Me. 
Floor plans and per8pective elevation. Cost $2,000 

complete. 
4. A handsome residence in the colonial style of archi· 

tectnre, at Bridgeport, Conn .• recently erected for 
W. F. Hobb8, Esq. Cost abont $7,500 complete. 
Perspective view and floor plans. J. W. North· 
rop, architect. 

5. A one story brick cottage erected at Richmond. Mo. 
Perspective view and floor plans. Cost about 
$2,300 complete. 

6. Several pbotographic plates of handsome residences 
near New York. 

7. A suburban residence of attractive desij(n erected 
at Bensonhurst, Long Island, N. Y. Cost $5.800 

complete. Floor plans and perspective VieW. 
8. A very tasteful de8ign for a stair hall, for a resi­

dence in Cleveland, O. 
9. Perspective view and ground plan of St. Andrew's 

Episcopal Church, at 127th Street and Fift.h 
Avenue, New York. H. M. Congdon. architect, 
New York. 

10. Sketch and plan8 of a convenient and economical 
house. Cost $1,100. 

n. A California residence. Perspective elevation and 
floor plans. A pleasing design. 

12. Perspective and plans of the Manchester Palace of 
Varietie8. Manchester. 

13. Examples of English interior decorations and 
furnishings. An entrance hall. A Chippendale 
drawing room. 

H. Miscellaneous contents : The white stain or e1ll0-
rescence on bricks.-Household pe8ts.-The key­
note of an Ruditorium.-Curious foundation •. -
An Albany house.-To keep iron pipes from rust· 
in g.-The Senate chamber new decorations.­
Don't turn the exhaust into the sewer.-Floors 
and their fiuish.-Bedroom furnishing.-Moderate 
price screens. ilIustrated.-Improved hot water 
he .. ter, illustrated. - French observations on 
American constructions.-The compensation of 
architects. - A speaking tube and eariphone, 
illustrated.-Diamoud wall finish.-Fireproofing 
receipts.-An improved hot water heater, illus­
trated. 

The Scientific American Architects and Buildel"8 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to abont 
two hundred ordinary book pages ; forming. practi· 
cally. a large and splendid MAGAZINE oF' ARCIDTEC' 
TURE, richly adorned with elegant plate8 in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richncs!, Cheapness, and Convenience 
of thi8 work have won for it the LARGEST CIRCULATIOH 
of any Architectnral pnblication in the world. Sold bJ' 
al\ new8dealers. 

MUNN & CO., PUBLISHERS. 
ail Broadway, New York. 
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The charge for lnsertWn 1lIIld.er tn;.. head 13 One Dollar a line 
for each insertion ; about eight words to a l'iine. Adt'er­
tiserrumts must be received at publication office as early as 
Thursday morninQ' to appear in the !oUowing week's 1s8ue 

Cutting-off Machines, 3 and 4�" . for prompt delivery. 
Send for descriptive circulars and prices. W. P. Davis, 
Rochester, N. Y. 

.. U. S." metal polish. indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
6 Spindle Turret Drill Presses. A.D. Quint, Hartford,Ct. 
MiXing machinery. J. H. Day & Co., Cincinnati, Ohio. 
Ag'ts and sub's wanted. Scientific Machin;..t, Clev'd. O. 

Universal and Centrifugal Grinding Machines. 
Pedrick & Ayer, Philadelphia, Po. 

Will sell, or place on royalty,· valuable railroad patent, 
No. 446,274. J. B. W •• Box 210. Minneapolis, Minn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

For pumping engines. J. S. Mundy, Newark, N. J. 
Screw machines, milling maohines, and drill presses. 

The Garvin Mach. Co .. Lailltht and Canal Sts., New York. 
Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 

minute. All sizes in stock. IrvIn Van Wle, Syracuse, N.Y. 
Crandall's patent packing for steam, water, and &m­

monia. See adv. next week. Crandall Packing Co., 
Palmyra, N. Y. 

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

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 
Wanted-Novelties to manufacture on royalty, In cut­

lery. cutting instruments, or malleable Iron tools. S. T. 
Roller, 10 Appleton St., Holyoke, Mass. 

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

The best book for electricians and beginners In elec­
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mall. $4 ; Munn & r.o., publishers, 361 Broadway, N. Y. 

What do you want to buy ? We will send without cost 
to you, catalogues. price lists, and Information concerJ).­
Ing anything you wish. Paret, Willey & Co., 265 Broad­
way. New York. 

Competent persoua .. 100 desire agencies lor a new 
popular book. of ready sale, with handsome prOfit, may 
apply to Munn & Co., Scientific American 01l\ce. 361 
Broadway. New York. 

For Sale-Patent No. 471,89l, Issued March 29, 1892, for 
brake alloe. This Invention provides a brake shoe lor 
road .agODS, having a face which may be readily re­
newed, and is formed of a Single casting. For particu­
lars -afdreSS Mark A. Penney, PerriS, Cal. 

• 

IRS 
HINTS TO CORRESPONDENTS. 

NaDles and A ddress must accompany all letters. 
or no attention will be paid thereto. This is for our information and not for publication. 

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

I n q u i ries not answered In reasonable time should 
be repeated: correspondents will bear in mind that 
some answers require Dot a little research ,  and, 
though we endeavor to reply to all eith6r by letter 
or in this department. each must take his turn. 

Speci a l  Written Informallon on matters of personal rather tban general interest cannot be expected without remuneration. 
Scientific American SuppleDlents referred to may he had at the office. Price 10 cents each. 
Book. referred to promptly supplied on receipt of prtce. 
Minerai. sent for examination should he distinctly marked or labeled. 

INDEX OF NOTES AND QUEItaIIi. No. 
Electric. . . • . . • • • . • • . . . . .  . . . . . . . .  . . .  . . . . . . . . • • . •  A350 Electro coppering . . . • • • •  . . . • . . . . . . . . . . • . . . . . . . .  4352 Leyden jars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43M 
Ozone, p'eneration of . . . . . . . . .  . • • • • • . • • • . . • . • • • . . •  4354 
Refrigerating chamber . . . .  • • • • . .  . • . . • . . . . . . . . . . .  435.5 
Photographic . . . . . . . . . . ' "  . . . . . . . . . . .  4356, 4357, 4361 

(4352) A. V. F. asks : 1. Why is cyanide 
of copper better than suI phate of copper for plating? 
A. Because an alkaline solution will not corrode the 
metal upon which the copper is to he deposited. An 
acid solution will corrode some metalo. and the thin 
film of oxide . would prevent the adhesion of the 
copper. 2. Why cannot sulpha.t.e of aluminum be .used 
as well as Bulphate of copper for electrotyping' A. 
No method has been discovered as-.yet for using sui· 
phate of aluminum for electrotyping. 

(4353) T. H. B. asks : Is the trolley 
wire insulated or not? A. It is supported by iDsulators 
hut has no iDsulating covering. 

(4354) C. F. Van D. asks : 1.  What 
kind of glass jars musl I nse in making Leyden jars? 
I have tried common fruit jars. also llinl glass jars 
procured at the druggists'. The fruit jars give best 
results. hut neitber give even fai r results. Is it in the 
composition of the glass? A. Use glass which contains 
no lead. A great deal depends upon the composition 
ot the glas8 and the thickness of the walls of the jar. 
Tbey should be rather thm. 2. I have constructed a 
Winshurst influence electrical machine. and get splen­
did results. It was made according to description In 
SCIENTIFIC AMERICAN some years ago. When I turn 
the handle. I notice that there Is a very peculiar Odor 
noticeable. Is this what is called .. ozone " '. Is it 
injurious to inhale the same, or otherwise? A. The 
odor you describe is due to ozone. It is not especially 
mjurions. hut if inhaled continuously will produce a 
headache, and curlonsly enough it often cures a head· 
acbe. 

(4355) E. H. A" Dallas, Texas, asks 
how to construct best a .. polar �hamber." and what to 
do with the injurions heavy drops of dew collecting on 
the cold waUs ? The hot weather here is upon us. and 
polar cbamhers would he perhaps a luxury, If not a 
bealth resort. A. The bes! arrangement tor a .. polar " 

Ititniifit �mtritan. 33 1 
or' cool chamber Is hy the u8e of compressed air, say to 
a pressure ot 15 lb. per square Inch. allowing the air 
to cool to normal temperature in coils of pipe in the 
outer air. aDd then discharge in a clo�ed room. This 
will give a temperature In hot weather In your climate 
ot about 60° with very little cost tor air compression. 
A windmill or gas engine may he used for compress­
ing the air. We do not advise a lower temperature 
than above stated. If · so low. The change on going in 
and coming out will be too great tor health. The waUs 
shonld never be cold enough to collect moisture - Or 

TO INVENTORS. 

An experience 01 forty years. and the preparation of more than one hundred thousand applications for na­tents at home and abroad, enable us to understand the Jaws and practice on both continents, and to possess un .. equaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be had on application, and persons contemplating ttIe securing of patents, either at liome or abroad, are invited to write to this 01l\ce for prices 
re�I.:I�:i:.lmtl�� !.;;����';!ii��trh�'b�:::s�d13ar:;; MUNN & CO., 01l\ce SCIENTIFIC AMERICAN. 361 BrOad­way. New York. 

E�"e��h�:�'ba;!f�rd�e�' Woods . . . . . . . . . . . . . . . . . . . . 41',493 
Drum, heating, Held & Gruenhagen . . . . . . . . . . . . . . . .  474,1l56 Dust collector, G. Walter . . . . . . . . . . . . . . . . . . . . .  474,490, 414,491 Earthenware, etc., apparatuB for moulding, J. Crossley . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,496 
��ri:.trg�ha�i1�n�c� J ����'lier.iioii et 'lii: :: : : m:��� Electric conductor connection. C. W. Tobey . . . . . . 4U,584 Electric conduit, A. Bruner . . . . . . . . . . . . . . . . . . . . ... . . .  414,468 Electric machine, Wagner & Schwedtmann . . . . . . .  4<4,787 Electric machine or motor, dynamo, J. D. F. An-drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,624 ElectrIc machine or motor, dynamo, C. D. Jenney 474,388 Electric motors, circuit controller for. W. S. An- . 

drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ .  474,623 
dC

('4356) J. A. L. asks : 1. How much coal INDEX OF INVENTIONS �l:��g :�rct�WWil� I '  ffg{il':���::::::::: : : : : : :  m;tIf Electrical heater. W. MitchelL . . . . . . . . . . . . . . . . . . . .  474,797 Eleetrlcal lndicator, J. W. Gibboney . . . . . . . . . . . . . . •  474.023 Electrical switchboard, L. A. Febr . . . . . . . . . . . . • • . . . .  474,632 would be required to furnish 1 horse power for �en 
hours. If used by a fairly economical stationary steam 
enginef A. 60 to 80 pounds ot good coal should run 
your engine ten hours. 2. Have been unable to pre­
pare sensitized silver paper that wonld keep accordinl: 
to formula prescribed in query No. 3240 without getting 
a mIlky precipitate and small granular crystals on the 
paper. A. We think the precipitate Is a chloride ot 
silver. There may have heen too much citric acid 
added. Try another brand ot albumen paper. Some­
times this is detective. Another formula. said to he an 
improvement, is as folloW8 : 

Silver nitrate . . . . . . . . . . . . . . . . . . . . . . . . . 2 oz. 
Citric acid. . . . . .  . . . • • • . . . • . . .  • • . . . • • . 1 .. 
Alcohol. • • . . • . .  • . •  . . . . •  . .  • . .  . .  • • • . .  • •  1� fl. oz. 
W'ter . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . 16 oz. 

The paper is floated two minutes In hot weather. and 
three minutes in cold weather. It should be carefully 
dried and kept in a dry place. 

(4357) F. H. T. asks : 1. In washiug dry 
plates after developing or fixing can I Dse .al t water 
(.ea water) ? It not. why ? A. Nc. because in drying it 
wiil leave' the plate covered with chloride of sodium or 
salt. 2. Why docs the alum solution tbat I use for 
hardening the film discolor. arid does It make any 
change In the ultima$e result ? It it does not. where 
does the coloring matter come from f A. The coloring of 
the alnm is due to the developer left in the plate after 
washing and to the gelatine. By filtering the alum each 
time and keeping it in a stoppered hottle it can be 
used repeatedly. In hot weather it is advisab!e to use a 
fresh bath of alum for each batch of plates. Cramer's 
chrome alum solution Is considered the hest. 

(4358) R. E. D. asks : 1. Will you kindly 
inform me what the tonnage ot American vessels is at 
present. and what It was betore the wllr ' 'Is the 
American merchant marine Increasing under the pres· 
ent administration f When the war vessels now heing 
built are finished, will the United Statcs navy he able to 
repel . naval lnvasloll by any foreign conn try, and pro· 
teet our ports from. bombardment? Is farming hy irri­
gation heing employed to any extent in the Western and 
Paciflc States and Territories f A. The largest tonnage 
built in any ODe year was iu 1855-533.000 tons. Since 
then it has varied in different years trom 100.000 to 
250.000. The total tonnage of the United States is 
about 4,000.000 ton8 and has steadily increased.. We 
think the United States Is amply able to repel any at­
tack from a single nation; An ir.vasion is out of the 
question. Irrigation is largely on the increase In the 
Western State •• and will eventually become the means 
of farming thrift over millione of acres of our arid lands. 

(4359) C. L. K. asks : 1. What is the 
black incrustation which tormd on the z inc plate of a 
I:ravity battery. Does it increase the interual resistsnce ? 
My ?Incs are made from scrap sheet zinc. When it. is 
dissolved in nitric acid. and ammonium hydrate is 
lidded. a bluish precipitate falls. How can copper form 
there when the zinc does not come in contact with any 
copper sulphate ? A. The hlack incrustation reterred 
to is metallic copper in II finely di vidf'd stste. Proba­
bly a little copper sulphate is mingled with the zinc sul­
phate. 2. Why is the incrustation harder to remove 
wh6& the hattery (36 cells) is working through 2.000 

ohms than when 1 cell is working through 10 ohms P 
Merely jarring the zinc will remove it in the latter case. 
while it takes hard and continued scraping to get it off 
in the former. A. In the case of 36 cells. prohably 
owing to the greater resistance of the circuit. II greater 
amount of copper was deposited upon the zinc. 3. 

Does an abundance of precipitated copper on the cop­
per plate increase the internal resistance f A. It has 
the opposite effect. 4. Will zinc sulphate crystallize 
over the edges of the jars betore the solution is satur­
ated ? A. It . is al'X�Y8 liable to do so. 5. Why are 
not the coIls of a ' sounder 'riiiiae' 'of ' GeftIIln silver 
wire instead of copper. Its price per ohm · ..!s much 
Ie •• than copper. and the coils could be place!! much 
nearer the magnets f A. It is a mistaken idell'to SI1 p' 
pose that resistance alone adds any efficiency to a mag­
net. It is a qnestion of ampere turns. It the ampere 
tutn8 can be .secured In a mnllnet withont any resistance, 
so much the better. The nse of German silver 19r mag· 
nets would he something like drawing steam thrpugh a 
coil ot small pipe whell a large straight pipe cOuld he 
used for the .same purpose. 

(4360) W. H. P. asks : 1. What.a�_the 
d�ta aud process for computation of the motive- power 
to be obtained from the 1I0w ot an artesian well ? A. 
The water power of an arte8iau lIowlng well lllli:Y be 
obtained by measnriDg th8.'l1lailUty of water delivered 
at the hil:hest available polu,�ln cubiC feet per minute. 
Mnltiply hy 62� pounils to a cubic foot aud by the 
height of avallahle 1I0w in feet trom the ground and 
divide the product by 33,000 pounds for the gross horse 
power. Ot this you can utilize from 60 to 80 per cent 
for power hy water wheels or turbines. 2. Is there a 
method of connecting and firmly nniting pieces of 
vulcanized rubber ; car spring rubber for example ? A. 
For firmly cementing rubber springs together use rubber 
cement prepared for vulcanizing and heat In a vulcarlzing 
oven. Composite cements will not stand the elastic 
strain OIl car sprinl:s. No perfect Way ot nniting vnl­
canized rnhber Is known. 

(4361) A. F. H. wishes to know how old 
faded photographs can he reBtor�d. A. The print Is 
removed from the muunt by soaking in warm water. 
Then it Is immersed In a weak solntion of bichloride 
ot mercury and Warm water. 19 graiDs 01 the hichloride 
to 4 ounces ol water. See ScIENTIFIC AllERICAN Sup· 
l'LEMENT, No. 451. for full duections. 

Electrically heated vessel, W. Mitchell . . . . . . . . . . . . 474,398 Elevating bags, barrels, etc., apparatus for, J. B. Deffier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  414.653 For which Letter. Patent of the 

Elevator, C. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  474,009 Elevator, C. Whittier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,431 
��I�:�'S��::inSe�i:e�II'1lr,;ciioii 'engliie:' . . . 474,353 

Unlled State. were Granted 

Engine, J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,557 
:.:��::: s:::..�I�g�;0�g�e;!��::,�010� ;,Pe�.hW:' m,436 

&ND E&CH BEARING THAT DATE. Exe�g{.:t::'::pparatiis:iin;,· fasieD:.;r:ior; ·T:·peter� 474,
43'l 

May 10, 1892. 

son . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  474.760 Explosives. apparatus for the manufacture of. 
[See note at end 01 list about copies of these natents.] H. S. MaXim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,561 

�il'��&b��' �e";,ng���t�rr��t.rr. R�!f[ extr .. ctor: ·  474,5
29 

Acid pan and making the same, sulphuric, R. �:"rinb:�ie�G�v.:'j!f��·: : ::::: : : : :: : : :::::::::: : : : :  m:� Kuch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,527 Faucet, measnrlng, R. A. Parish . . . . . . . . . . . . . . . . . . . . 474,583 
1:S�:�i:i� �����'tv?s� C�!t<I,.��:::: :::::::.: : : : :  1f::� �:���'J�fl���tr�'. ������ �. ����.::::::::::::: : : : :  m:� Aerated liquids, receptacle for, J. D. IIer . . . . . . . . . .  474,387 Fence machine, J. Chaplin . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,794, Aerating liquids, apparatus for, C. A. & J. Schnel- Fence, stock, P. M. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,464 ble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,414 Fertilizer dlstributefr G. D. Haworth . . . . . . . . . . . . . .  474,635 Aerl�I�������?:: .� .��. ��.����.����. ���'.�: .�.:?: 474,413 �r��I�';.":ti�:�L�aca�a�g';t�aiicJiei: : : :: : : : : : : :  m;fi� Alarm. See Fire alarm. Heat alarm. Low water File, bill and letter, J. W. Henson . . . . . . . . . . . . . • . . . .  474,776 alarm. File holder. W. Lumley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.478 Alloy, E. W. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,443 File, check and bill, Lomb & Jewell . . . . . . . . . . . . . . . .  474.501 
1:tg�I�:�'J::!�l:,���§���h�lI'L,m�ipii::::::::. ::::.: : !�t� Jl�::f;��'a�d:,��f�:'lM::Martlii: : : : : : : : : : : : : : : : : : :  iR:Wo 
1:�:�e�r,t::��Wig�;.����·::. ':::. ':::. '::: .. :::::: : : :ig� �lg��,I�::ti:i,::,; 'EFSte_HiiIi 'and 'recordiiili 'ilie 474,

654 Axle lubricator, J. C. Cropper . . . . . . . . . . . . . . . . . . . . . . .  474,652 properties of, J. Hogarth . . . . . . . . . . . . . . . . . . . . . . . .  474,636 
��Y�J�i���c.r���:.�'.�: .�: .�?���: ::::: :.:: : : :  m:� �:rr:�a�'e�· �:���rk: " " " " " " " "  . . . . . . . . . . . . . . . 474,514 
Barrel heading machine, F. Emmert . . . . . . . . . . . . . . . 474,596 Fuel bricks, machille for forming. J. P. Schmidt . .  474,412 Batl�����:.��.�I.�I.n�.?��� . .  ��� . .  ���:.����:.?: .�.�����: 474,454 ����:l: �';,'t."��n�: fi.�: }i�t�':;s::::::::::::::.: : : : :  m:�� 
�::,

I
Fo'ld��:� .f.'�?Ve���� �.���: ?:.�: ��i.s.��: : : :  �ft� ���:.:e�a§��dore �!!!�i';;g' furnace: . . . . . . . . . . . . . . .  474,674 

Bedstead, invali� C. W. Pratt . . . . . . . . . . . . . . . . . . . . . .  474,690 g:�g:·k,i\�:,���� ��\i'i,'iield . . . . . . . . . . . . . . . . . . . . . . . .  474,532 Belaying pin, J. . Collins . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,722 

:r:y�\�
g, ¥.����E;n�a�·. �?���.�':::::::::.'::.: : : : : ��1t,� Garment Bupporter, 8. B. Ferris . . . . . . . . . . . . . . . . . . . .  474,379 

g:: �����'s�<;,l����:I:lfH�in�s .�.o���.�':.'. '.'.'.' . . :: : :  m:��� 
�lg��l:; �J.e���I��.oii::::::::::::::::::::::::: : : : :  �ig:!t G L AU 474 512 Bicycle brake. A. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,759 G:: ¥�f';toj., M.eg;Oormim: :: : :  : ':. : :  ':. : : : : : : :  ::: : : :  474:481 Bicycle driving mechanism, D. J. Hoopes . . . . • • . . . .  474,740 Gate. See Bridge gate. End gate. Farm gate. mrJ�� �';!'([g�1 ¥ .. lie ����rer ' and 'leveie�: Lie 474,415 Gen�;:.1���n1;�:��::�ge�:;i't'i::.g gate. 

Blt
:I"s:

eB
Il''!!��Yt: ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 474,750 al:::'r'i>\YiD::���l'n��s��'i.':r.��I.��: .�: .����� :: : : : :  m:� Board. See Electrical switchboard. Glove fastener, C. H. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . 474,409 Boller. See Steam boiler. Water tube boiler. GGloy�n�rmo::..chs'u·�epbrde· Eo'r Besr,OeCxkt' ra' 'c't"'iig' ,' 'T' '. ' 'A' ·.·E· 'd' ,:; 474,572 Boller cleane� J. Q. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,369 Bolt lOCk/, G. \Joulon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,«4 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,591 

�gg�b'I':,�:g,hli�'ftCR�C:"����:::::::::: : : : : : :  !+�:m gg�:g:g�: :rfa::.er�dio�c��'1ln�iiam·::::::::.:: : !ii:m Bookbinding, etc., web for, J. A. Wagler . . . . . . . . . . 474,509 Grain drier or mOistener, J. C. Weller . . . . . . . . . . . . . .  474,568 
:gg:��s:ti�:�lr�,!i,'z�n�: .����.�'. : : : '. : : :  : : : : :  : :: : : :  1�f:m g�:�:, a�d �a��:r.";g:f.!tle:F: t: Ii8.ii: : : : :  : : : : : : : :  m:� Boot stretcher, W. L. Falre . . . . . . . . . . . . . . . . . . . . . . . . . .  474,376 Grate fire guarq, J. J. Mitchell . .  . . . . . . . . . . . . . . . . . . . . 474,562 Bottle stopper. E. L. Lloyd . . . . . . . . . . . . . . _ . . . . . • . . . . .  474,642 Gravel screen. If. J. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,662 Bottle washing machine. J. Masson . . . . . . . . . . . . . . . . 474,31'1 g�r{,,� b��e �?p.r W��am���.�� .���. ����' . . . . . . . . 474,432 �gi�le s:;:s:l:l��c"'b��lll:t,fsI!I1r�i�ep��r 'box: ' 474,510 Harrow, J. �. Rayl. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,692 R��a��: :"�r��,!'i;e�' L. Coons . . . . . . • . • • • • . . . . . .  474,540 �:::��:t�����;��i. 1io:;,::��.��·. : : : '. � : : : : :  :.: : : : : 1if:� Bracket. See Scall'old bracket. Harvester, corn, W. M. Piatt . . . . • . . . . . . . . . . . . . • . . . . .  4U,761 Brake. See Bicycle brake. Harvester, grain. J. F. Steward . . . . . . . . . . . . . . . . . . . . . 474,700 Brake beam, R. T. Markee . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,669 Harvesters and binders, grain conveyer for, G. 
��ge ag�f!"", l.ulfg:;Jt'i,�I��.��:.� 

.. �.�?��:: :  m',� Schubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,416 
�:� �;::J'!r���.HLI!j,���: : ::: : : .

: . .... : : : : : : : : : : : : .  m:ffil :�Sf: �;p�I��'1'orll��d�n:·h��:::"'G: ·ii:HOi� 474,487 Hay press, T. J. Finch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,498 lingsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,739 Hay stacker, D. M. Stephens . . . . . . . . . . . . . . . . . . . . . . . .  474,m Bridie bit, A. H. Conn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  474,388 Head and shoulder rest, L. L. Pletcher . . . . . . . . . . . . 474,688 

����e,
b
s':!':��:J':�If.gF�it:.����:: ::: : : : : : : : : : : : : : : : : 1f::� ��:�e�ar8.;ee�{:a;i�i �'i!t:�: . . . . . . . . . . . . . . . . . . . . .  474,673 

Building, M. Schmid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,647 Heating, etc., apparatus for, Rivnac & Vojacek . . . 474,691. Button, G. Erlanger . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  474,445 Heel randlng machine, F. F. Raymond, 2d . . . . • . . . .  474,401 Calendar, C. N. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474'002 1 Heeling macblne. F. F. Raymond, 2d . . . . . . . . . . . . . . . 474,4O'l' Calendar and desk article, combined, J. T. Haw- Hoisting and conveying machine, A. E. Brown .. . . 474,494, klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,449 Holder. See Candle holder. Cuff holder. File 
���:.r ��� t�l:�nfe��etual. A. B. Dwlgans. 474,725 ������c �1:S�r l::iI't::.' l:l:,h'l!�::rer. P�1te Can. See Sheet metal can. . . screen cloth holder. 
8� ��:t'{/n�I�!��.'.�·.�·.�.I����.:::::::::: : : : : :  !it� �g�:eshSo';,� �.h���R��� . .  �?��.�?��: . . . . . . . • . •. . . . .  474,554 
8�������'lf.:nrSJ.��'lH:·ii: Howard::::.: : : : .  ff!:� ��h"�����,t.·:l1���e'lt��·. : : : : : : : ·. : : : : ·. : : : ·. : : : : : : : : · : :  f�H� Car brakes. power transmitting device for, W. B. Ice cream freezer. T. S. Lewis . . . . . . . . . . . . . . . . . . • . . . .  474,475 
Car ��rrnii: L: Barn,,"::::::::::::::::::: .::::::: : : : tn;m r�Sr;.r�r�irg��°B'8.k l!d�t��� 'Eiectrlcai 'iiidi� 474,479 Car coupling, n. Donahue . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,373 cator. Watch regulator Indicator. Wind 8::: �g��l\� t rF�g:;.I�::::::::::::::::::::::: : :  m;i� In]:c���,i�����i"oke . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . 474,361 Car coupling, J. W. Gardner . . . . . . . . . . . . . . . . . . . . . . . . .  474,553 InSniating coupling, A. Anderson . . . . . . . . . . . . • . . . . .  474,569 8::: :;::�gll::f; �-#?M��.I�:::::: ':.: '::.: '::.: : : : :  t�f:� l���at�:: �::d I��re. J. Ettlen . . . . . . . . . . . . . . . . . . • • . . 474.549 Car, dumping freight, R. M. Johnson . . . . . . . . . . . . . . .  474,744 Jar sealing device, I. P. Nelson . . . . . . . • . . . . . . . . •• . . . . 474,756 Car heating apparatus, G. A. Prescott . . . . . . . . . . . . . .  474,404 Joint. See Rail jOint. 
8:::, �:t{�� �y�l'l:!,�o":ci�':".�:: .�: .�: .?: .����� : : : :  !�t� ��i��ings:;J��� fV'.lii: & G. D. Mayo . . . . . . . . • . . .  474,671 
8:::' s':�tv.r.y k�;,:t-

I
!f���.��:':���: :  : : : : : : :  : : :  ::::::: 17t:= t:g:n�� :::��l�:: !.m���li.�r &' ii': if: 'Wi�iii: : : : : :  m:m 

8::: �':!�t'i� ��ns���r�: .�����.�� .�. ��:�:" .�:: : m:l� �::i��rB�cit:tn�I"e�;;;�?fi�iz C:'X':::!<i.oii: : :  :::: : : m:� Carriage, convertible child's, E. Lotlnga . . . . . . . . . . .  474,641 Latch, gate, W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,362 Cart, coal, C. Elbee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 474,374 Leather dressing composition. J. E. Swain . . . . . . . .  474,702 
8��':lfi�����' '11�:"c�!�;,:, . PaCking case: 474,607 �r:f::: p�e::,-F;:.���tlflt��.ge & Buchanan . . . . . • . .  474,401 

Rlbbou case. Lightning arrester, M. Dickerson . . . . . . . . . . . . . . . . . . . 474,469 
8::t �������: �e��:�r z�gie?��:::::::::: : :  m:� Liq�ril. a&E������?�. ����i.��. ���. �������� ����: 474,630 Cash register, J. A. Treat . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,614 Lock. See Bolt lock. Nut lock. Cash register. Indicator, and recorder, C. F. Lock, C. A. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • .  474,790 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,791 Lock. C. E. Candee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 474,019 Caster, M. A. Cutter . . . . . . . . . . . . . . . . . . .  -. . . . . . . . . . . . . . .  474,576 Lock, W. H. Ta�or . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474.783 
8:���=!\ :�h�e; tlW.¥;,�Gerti: .:::::::::::: : : f+::� tg�mw��:�t!J:,.�,utt�f..g'e"iig'ii�is�: �����.� : : : : : m;� Chain link or tip, ornamental, E. B. Bullock . . . . • . .  474,792 Lubricator. See Axle lubricator. 
���,,:\!'.r:.�f. JI\����Mia������I.��: : :  : : : : : :  : : :  m:� �:!t ��rt!����C: �1�j.'dIi �:. �.��?��: : :  : :  : : : : : : : : : : :  :+:;� Chart. Interchanging word or number, W. M. Meat pickling apparatus, J. Fey . . . . . . . . . . . . . . . . . . . . . 474,446 
che���g��; '0: 1:: 8 '  ,ilia : : : : : : : : : : : : : : : : : : : : :  : : : : : : :  �iH.Fz ��r!l �r:::�;g:cttn����s:bi .. pinii and ii"ngiiili: 474,561 
Chimney to� G. W. � J. M Powers . . . . . . . . . . • . . . . .  474,689 A . . G. A. Holzapfel . .  . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .  474,661 
8l�::: �ter, l J.tlj'::�en: : : : : :  : : : : : : ::: '.: '. : '. : '.::::: : m:� MW��l:!!J'd'�l�:fD:���fc� t��"'!!Ior: Ii: P: ·B .. m� 474,354 
Cigar perforator, D. Castro . . . . . . . . . . . . . . . . . . . . . . . . . .  474,793 hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,436 
Clamp. See Moulder's lIask clamp. Plumber's Mixer. See Gas mixer. clam,* Moulder's flask clamp, W. W. Archibald . . . . . . . . . . .  474,352 
8l�n:,�M. E�PI!: .�.���.��: : : : : : : : . : : : : : : : : : : : : : : : :  ::.: : i�trJ �g:r�g Ku,B"c�i!:a�1iDi"ii· . c,iIiiieCti"ii: . G:" 'ii: 474,798 
8l=�'e�' JSes.,te:JTler 'cieaiier: ' . . . . . . . . . . . . . . . . . . • . . . .  474,537 Mu�����iW.·ii:co;.tiieii .' : : : : : : : : : : :::: : : : : : : : : : '. : : :  m;� 
Clevis. R. L. Kirby . . . . . . . . . . . . . . . • • • . . . . . . . . . . . • . . . . . .  474,747 Music leaf turner. T. F. Petit . . . . . . . . . . . . . . . . . . . . . . . . 474,458 
8l��iscKt::,,:;: k�: ��::�iDiis:::::::::::::::: : : : : : : : 1+1;1m t1�ii�;l�.."do�: ��:s��I\ricii: : : : : :  : : :  : : : : : : : : : : : :: : : :  m:�� 
8l�r::;,h,tWa�:.:�c.���� �l.�t .�?��: .�: .�:.����?�:: m;� �:�b��I���en�: ���eld: : : : : :  : : :  : : : : : : : : : : : : : : : : : : :  m:� 
Coll'ee, roasting, C. Salomon . . . . . . . . . . . . . . . . . . . . . . . . .  474,581 Nitro cellulose, makl.ng, H. MaXim . . . . . . . . . . . .  , . . . . .  474,778 
Collar fastener. horse, E. E. Armstrong . . . . . . . . . . . .  �74t712 Non-conducting caSIng for heaters, :IIues, pIpes, 
Collar pad, horse, J. F. Glidden . . . . . . . . . . . . . . . . • • . . . .  474,524 etc., T. W. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,839 
��:::���c�:�:h���S:��!!.i�!I:����: : :  : : : '. : : :  m:� ��ti,o;:ic�erw���t;or 'boii: '\V:.· A::Gaibraiiii: : :  1i:;� Composing bar, adjustable angular and circular. Oil, paint, G. W. Banker . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  474,431 A. H. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,649 Ore conveYlDr; apparatus. T. A. Edison . . . . . . . . . . . . 474,592 . 8g�ru��,���dtn:.l'Jf.P�o�e: : : : : : : : : : : : : : : :  ��t� 8���.0:c���:; 0�;:::��:r�]/:B,t�';�·.: ·. : ·. : ·::.:·.:·:: : : :  m:� 
. Conveyer, J. W. L. Tuck . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  474,786 Packmg case, S. Mueller et at . . _ . . . . . . . . . . . . . . . . . . . . .  474,755 . 
Cooking apparatus; steam, R. C. Andersen . . . . . . . . .  47'.Wl P8jI. See Collar pad. Cool<ing utensil, R. C. Andersen . . . . . . . . . . . . . . . . . . . .  474,619 Pamt, C. H. Reaney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474,693 
CoOking vesseL R. C. Andersen . . . . . . . . . . . . . . • . . . . . .  474,622 Paper box, knockdown, E. M. Scott . . . . . . . . . . . . . . . .  , 474,610 
gg�� ::�����l�c�":i.i'mft;..J:.���:::::::::::.:: : : :  i�t� �:g:� �gIS:�'a�d�u�t":r':ioil: j :  'Franker:: '::: : : : : m:�� 
Com for domestic use, machine for preparing Paper holder and severing machine, roll, Ford & green, P. S. Rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  �74,762 Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,551 
8gttg� ���s�'}�e;���. �'. �: .��.i�?�.:::::::::::::: : : : titm �:��Ao�ti!�:�r �iMSi��VI�.��:,:?��: : : : : : : : : : : : : :  m:�� 
gg���I¥:';te���.�rr C%�P���wI����I.����I��: . . . . . 474,525 ���rg::�hfc �at.!'hCJ13�cJ: H:·ii8.iilliaii:: ::::: : : i+t;m 
Cull'holder, W. C. �haw . . . . . � . . . . . . . . . . . . . . • . . . • . . . . .  474,648 Pier, O. Haerem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,734 
Cultivator, J. W. Fawkes, Sr . . . . . . . . . . • . • • • • • . . . . . . .  '74,377 Pipes, bell and Spigot jOint for cement-lined, E. 
Cnitlvator�9rchard. J. Scnauman . . . . . . • • . • • • . . . . .  :. 474,763 H. Phipps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,779 Cur,. See umbrella drip cup. Pipes, rods, etc., collar for, G. W. Aldrich . . . . . • . . . .  474,511 Cu �tie� Bone cutter. Meat llIltter. Weed �1:::i:�'at;;lfe��i���·d·i8tribui;;,::.ee<i: J:Laude.: j�t� 
B:::r:t���c�in'::·d�Vt�'1�a·iiIYi . . ·:W:H:·Coe: ,�t� �l�t��: :;::g:; �: f..&';.'h�: : : : : : : : : : : : : : : : : : : : : : : : :  :2,:;� Dehorning Implement, E. M. �s::f.. . . . . . . . . . . •• . . "',696 Planter. hand com, J. W. Champion . . . . . . . . . . .. . . . . 474,721 
DI81nfectfng devlce ... !l.._�. Forbes . . . . . • • . . . • . . . . • . • .  474,597 Plow. J. A. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,651 Door pard.. G. W. WUler . . . . . . . . . . . . . . .. . . . . . . . . . .  , '7�688 .Plow beam. 11. H. Sater . . . . . . . . . . . . . . . . . . . ... , • •  " • • • •  474:;486 
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���:�';,h�c�1��w: ¥.;tf!:::::::::::::::::::::::: : : : :  !��:ill 
Powder papers, machine for creasing, Beale & 

Nesbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  474.716 
Press. See Cotton press. Hay press. Letter 

Window cleaner's safety appar .. tus, H. K. Whit-
wi:3�w 'screen: Macdoneii &; ·(iaD.iiie,;: : : : : : : :::: : : :  t�!:= 
Wire cloth, galvanizing or tinning, C. B. Rumsey. 47�567 Wire screen cloth holder. F .. ch & Hottes . . . . . . . . . .  474,577 
Wood, cutting plates, dishes or bowls from, C. 

NO BUYER, 
however well informed, can alford te be without 

SEEGER & G U ERNSEY'S 
Pro��:�or and bevel. E. M. Long . . . . . . . . . . . . . . . . • . . 41'.393 
�g'�n·;��:-n�fe';:i�n�: �: i:ao��!ii 

.
::::::::::::::: : : :  tit� 

Puller. See Nail puller. 
Pulley and the manuf .. cture thereof. sheet 

Spofford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,765 1 
W03?s���;��. ��� .�u����.� .������. �.� ?is

.���. :���: 474.766 "tom;,,,!.llaild Wooden knobs. machine for finting, E. G. & W. ,. 
Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  474.383 1 . �-:::!�;�.������"F� 

Cyclopedia of the Manufactures and Products o f  
t h e  U n ited States. 

metal, T. Corscaden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4U.547 
Pulley. sheet meta.!, T. Corscaden . . . . . . . . . . . . . . . . .  474,MG ;�:���: �: �: f,';'��·. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��U� I! 

fO"k'�c:e�k,�: �!lf����: : : : : : : : : : : : : : : : : : : : : : : : : :  1f1:� 218 

New and enlarged edition now ready, revised to date, and printed throughout from entirely new pl .. tes. It compri8es every arti�le made in this country, from a 
carpet tack to a man-oJ ... war. And under each article are 
Irlven the names of the best manuf .. cturers. 

PUI�. IJi��h�:r�.��:. �.���� .������� . ��� .��:?��: 474,637 
Pump plunger. W. P. Car

l
in . . . . . . . . . . . . . . . . . . . . . . . . .  474,365 

D ESIGNS. ���Pe���'lI�B�:!�e�':':":::::::::::::::.·::.::: : : : : :  !�tW Rail brace. G. H. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f7f1:l Bedspread or similar article. F. B. Heald . . . . •• . . . . . .  21,531) 
�H f�?�i,"J'.rlJ.gG�t�i����: : : : : : : : : : : :::::: : : : : ::::: : 4kl99 Bottle, G. O. Sanborn . . . .  · . . . . . .  v • • • • • • • • • • • • • • • •• • • • •  21,524 
R II I t · C H Bal< 474 355 Building block, E. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  21,622 
R!il::�'f�O"i. *,c';ll &, MaCk.�::::::::::::::::::::: : : 474:705 gr:!:.�rdc.!":�I��:t�F?il'!��.���:::::::.: : : jl:� Mi} Railway frog, crossing, etc., H. Elliot . . . . . . . . . .  , . .  f7f,m Gimp, I. H. Leiter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 21,532 I:U::� ��A�'f:, �t�;,,!l[:S8.f';iY: ".i: W: ·Kaies·.: : : 4km t��t���yW':"C.DH���::::::::::::::::.·::.2i;521: M:� I:n::� ��=}:�j;£��r���Plyan�e�*�l��g��: 14�:�� Monument, W. H. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,586 
Rail t II I ct · C E F . I 474 552 Pi .. no pedal, A. H. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.537 
RaiI�:�s:gl.,:;;l,i'g

e
bri:�'Ii for ele��c: ·it:i.i: Hill; , �h����'W: l j!B����·:::::::::::::::::: .. :: :�.�.��: M:� 

Rast:,rrevoiViiii·wOOdworiti;;g: ·F: ·ii:Nierm8.iill: : : �i!:� St .. tue, J. W. Meese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,533 
Recorder. See C .. sh recorder. ���Tie'����'1: J.itr'��'iig: : : : : : : : : : : : : : : : : : : : : : : : : :  M:� Refriger .. tor, C. Boldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,357 
Refriger .. tor tank car. E. R. Hutchins . . . . . . . . .. . . . .  474,603 
Register. See Cash register. 
Regul .. tor. See Gas regulator. Speed regulater. 
Rein holder, J. A. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . 474.433 
Rein support. D. Hand . . . . . . . . . . . . . . . . . . • . • . . . • . • • . . .  474,737 
Il:rJ'���

e
Ja.."e���#.

ic
Bi';j,: .. ���::::::::::::: ::: : : : tit:J� 

Rig or derrick, movable, T. Smith • • • • • • • • . . . . . . . . . .  474:,i63 
Ring. See Finger ring. 
Rope hook, J. Milne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.675 
Roundabout. C. M. HOllingsworth . . . • . . • . • • • • • • . • . .  474.658 
Sad iron, J. Wagner . . . . . • . . . . . . . . . . . • • . • • • • . . . • . . . . . .  474,704 
S .. d iron, g .. s, G. J. Gr .. y . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 474,470 
Saddle. harness. L. A. M .. ncin!. .  . . . . . . . . . . . . . .. . . . . .  474,752 
Sandp .. pering machine, J. L. Perry . . . . . . . . . . . . . . . . .  474,686 
�:� ����e�':,"r�

e
��'A�. �: .�����: : : : : : : : : : : : : : : : : :  1itg¥5 

�:�h�'ti'�gg�
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Sawmill feed mechanism, J. L. Barnes . . . . . . . . . . . . . 474,435 
Saw planing attachment. I. S. Wilson . . . • . • • • • • . • • •  474,492 S .. w set .. nd clamp, R. Rasmussen . . . . . . . . . . . . . . . . . .  474,t60 Sc .. tfold br .. cket. M. Ramsey . . . . . . . . . . . . . . . . . . . . . . . .  474,!OO 
Screen. See Gravel screen. Oven screen. Win .. 

dow screen. Seal, h .. sp, G. J. S .. urbrey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,411 Se .. t. See Car se .. t. 
�::gi��
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�::}� ::�gl��: �h!, ��Wooper: ·2d.·:::::::::: : : :  tn:� 
Sewing machine, sole, French & Meyer . . . . . . . . . . . .  474,774 
Sewing machine tension device, shoe, Hagadorn & Nicol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,381 
��r::I::'��k�t?Tt;,!,':.��::::::::::·::::::::: : : : :  m:� 
�m�I�.l'I::A

n
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o
�f" and 474,544 

app .. ratus for maJdng, W. w;Jker . . . . . . . . . . . . . .  474.539 
�!:i��:s'h���i::, f�� 0lr���n10�

li�����ii�
al!�ai 

474,428 
through, J. M�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47(.606 

Sol .. r camer ... J. F. Wiest . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,708 
Sole fitting and channeling machine, W. H. P .. ige . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,608 
Sounds, apparatus for reproducing, Rosenthal & Fr .. nk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 474,410 
Spade and pick, J. N. M. Shimer . . . . . . . . . • . . • . • . . . . .  474,007 
Speed regulator. electriC, J. W. Gibboney • . • • .• . . . . 474,447 
Sprinkler. See Street sprinkler. 
St .. lls. clean. device for keeping, C. S. Kellogg . . . .  474,659 
Stamp, hand, L. H. Dolan . . . . . . . . . . . . . . . . . • • . • . . . . . . .  474;724 
Steam bOiler, T. C. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.517 Ste .. m bOiler, J. J. Tonkin . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,735 
<;Iteam boiler .. nd gener .. ting .. ppli .. nce, Horton & Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,795 Ste .. m engine, F. P. Ogilvie . . . . . . . . . . . . . . . . • • • • . • . . . .  474.456 
Steam engine compound, W. H. Ohmen . . . . . . . . . . . .  4"14,757 
�l::� :���:t�:�1:ti1.c�':,'f.d1;,;: �:�����: : : : : : : : ���:� 
Steam gener .. tor. J. W. Van Dyke . . . . . . . . . . . . . . . . . . 474,508 
��= rog;,r���hP,i':8uf+�'1l��;.��.����:': : :  ::::: fit� Steam loop system, W. Burnh .. m . . . . . . . . . . . . . . . . .• . .  474.439 
�����:��:h'f'�3����oJ: g:�:;:::r.: : : : : : : : : : : : : :  ��t� Stopper. See Bottle stopper. 
Stove door knob, J. W. Heaph

I' Jr . . . . . . . . . . . . . . . . .  474,471 Steve drum and ChimneYt.:'il, • M. Stekoe . . . • . • • .  474.782 
��g��: r..':.\����':':�!�aii;,g; Janeti' &; Pey� 

474,007 
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . . . •  474.742 
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474,502 
Purple . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  474,459 Stoves, sUfrc�emental t

Wo 
for gas, A. Dreyfous . • . . 474,497 

Street .�r n er, E. T. esterfield . . . . . . . . . . . . .. . . . .  474,465 
��:;; i�1�
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��f;�e!pp��:t:::To�n;t��I:,���,.ihe vertebr .. 1 
column, C. Schmid . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . .  474.486 

Suspenders, M. Rosenstock . . . . . . . . . . . . . . . • . . . . . . . . . .  474,530 
Swaging machine. W. H. Dayton . . . . . . . . . . . . . • . . . • • • 474,548 �:lr£�g ,':,�e, �re���ssWii;'ii: " 'Eiiectrtc" sii8i:i 474,439 

switch. 
SW

i
���i���:�� H�W!r:��I.�����

I
�.�

,
. ����� 474.528 

Syringe, vagin .. l. W. B. Spencer . . . . . . . . . . . . . . . . . . . . .  474,506 
Tamper and shovel, combined, BrOwning, Jr., & 

Battersby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  414,495 
Telethermometer, F. J. Dibble . . . . . . . . . . . . . . . .. . . . . .  474,771 
Tenoning macnine. W. H. Bennett . . . . . . . . . . • . • . • . .  474,515 
��rl��g���fn:·-:::�W���ii::::::::::::::::::: : : : :  m:� �'ire for bicycles, rUbbe';j A. Straus . . . . . . . . . . . . • . • • •  474,423 
�l�:' s¥t����;�ife�

e
:\Viik������· ...•.•... '::: ....••. : : : : :  1f1;� Tire, vehicle, A. T. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,589 Tobacco casing machine. J. T. C .. rter . . . . . . . . . . . . . . 474,650 Tob .. cco moi.tening case. H. D. Streator . . . . . . . . . •  474,424 

�ggf.'�'i;:���dn.'l: N1:i\.'r:��: : : : : : : : : : : : : : : ::·:.: : :  f�tfi[i 
�g��'6��.Jj. �u�::��r.��::::::::::::::::::::::::: : : :  :itm Toy pistol. B. B. Wh .. ley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,7f!1 Tr .. ce support, R. W. Minard . . . . . . . . . . . . . . . . . . . . . . . . *74,753 
Tr .. ck g .. uge .. nd level, C. Roberts . . . . . . . . . . . . . . . . . .  474,646 
R�

i
g� rfif���'It: f: ="il. ':::. ':::. ':::. ':.'. ::: : : :  f�t� Tr .. p. See Fly trap. 

Trolley wire support, O. F. Evans . . . . . . . . . . . . . . . . . . 474,375 Truck, J. Br .. ck . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. . •  474,360 Truck for electrlca.Ily propelled vehicles. L. 
Tru�:.�s�.;n;;e::: :::::::::::::::::::::::::::::::::.: : :  f�t� Twine making machines, nippers for, G. A. 
Typ��?lDi maciiine; '6: '0': Maltby·. ·. '::.: .: ... .. ':.:: : : :  f�f:� Typewriting m .. chine. F. Sholes . . . . . . . . . . . . . . . . . . . •  474,533 Ty

Pi;'[J;1.'ll.�.���� �:.��. ������.� .����
i
���.�

,
. �: 474.733 

B�g�:ll:.��f.t�,l: :;.l�f��: : : : . : : : : : : : : : : : ::: : : : 1it·616 
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47 
Valve gear, P. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

TRADE MARKS. 
Baking powders. Virgini .. Chemical & M .. nuf .. c-turing Comp .. ny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,� 
BiC

r��"'b�::'p�;���.
s
:. �����. � .���. ������ 21.101 

Boots anil shoes. J. Chambers . . . . . . . . . . . . . . . . . . . . . . . .  21.102 
�:�

t
g::n':�, ��j�·J';i�:'Y�:���'l!�o

C
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Canned fruits, vegetables, fisb, and meats, and 
ft°;:��og�

t
:&i!E:h:r���.��

, . . .  �������: . .  ��� .. ���:��.' 21,092 
can;��I���:u�:le:��1�rivfieSs�ii'�!����Bbc;�f:::! 21.091 
Cards, pl .. ying, Nation .. 1 C .. rd Company . . . . . . . . . . . . .  21,084 Cards. pl .. ylng, New York Consolidated C .. rd Com-

pany . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . .  21,093 Cards, pl .. ying, United States PrInting COD!p .. ny, 
2l,113 to 21,115 

Ciotbing for men, women, and boys and for hats, 
caps. and fiannel shirts. J. J. & W. Wilson . . . . . .  21,099 

Clothing, including coats, pants, vests and over-
co�ts, men's and boys', American TaUoring Co. 21,007 

Cod liver oil and preparations of cod liver oU, 
COI�.?;�

h
:,�t���

s
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l
rIoilid .. y· &; ·soii.:��.�� .t.� �H� 

Corset SPrings! P. Lippmann . . . . . . . . . . . . . . . . . . . . . . . . . .  21,104 
CosmetiCS, s& ves, and Ointments, Blondeau et 

Cle. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,086 
Flour, whe .. t, M. Forchhelmer & Co . . . . . •. . . . . . . . . . . .  21,116 
Goods. of woolenl silk, Jinen, cotton

h 
jute, and 

:�;:�d�
a
;e::���' a�frhr���8� �l�:e,

i
J�j ��<W: 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,100 r:'fh���"1�fkf��:,s#. tli����TJ:.'r'1 Co':::::::.: : : M;� 
Medical capsules, A. Kinkead . . . . . . . . . . . . . . . . . . . . . . . .  21,098 
Medicine for the blood and digestive system, Mil-

ler & Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,089 
Medicines, line of proprietary, Koenig Medicine Comp .. ny. . . . . . . . . . . . . . . .  . . . . .  . . . .  . . . .  . . .  . . . . . . . . • . .  21,103 
Mineral spring water, Bedford Mineral SpringS 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  21,109 
Muslin. white, Jacobs & Isen! . . . . . . . . . . . . . . . . . . . . 21,088 
Oars, handsplkes, and cap8t<.��! oars, De Grauw, 

Aym .. r & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,081 
�:!.¥�;::;':Vc��te,.l:;:,�.���g;,�·.�: .��

I
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Bemedies, catarrhal and like, Birney Catarrhal 
Powder Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,005 

Starch. I .. undry. N .. tiona.! Starch Manufacturing 
Sto���g1\�l"; 'Oougia. "&::i{ij,g.iand::::::: :::: :::: : : :  �gro 
Vinegar, Howard Bros . . . . . . . . . . . .•. . . . . • • . • • • . . . . . . . . .  21,111 

A printed copy of the specification and drawing of 
.. ny patent In the foregoing list, or .. ny p .. tent In print 
issued since 1863, will be furnisned from this Office for 25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn &; Co., 361 
Broadw .. y, New York. 

Canadian patents may now be obtained by the in­
ventors for any of the inventions named in the fore .. 
going liet, provided they are simple, at aoost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address MUDD & Co., 361 Broadway. New York. Other foreign p .. tents m .. y a.!so be obta.Ined. 

Inside Palre, each insertion - - 7� cents a line 
Back Palre, each insertion - - - - $1.00 a line 
The above are charges per agate IIne-.. bout eight 

words per line. This notice shows the width of the line. 
and Is set in ag .. te type. Engravings may head .. dver­
tisements at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be i:�= t�t .. �'::"l'�l�Ce �ml"o"wt':r �".f!k's"Ts���SdaY 

A D A M A N T WA L L  P L AS T E R 
BEST PLASTERIN IO llI A T E R J A L  I{ I\ O WN. 

No experiment. Its success has been phenomenal. 
Thirty f .. ctories In this and other countries. 

ADA:UAl\T MFG. CO., � "BACU�t:, N. Y. 

Patent Foot Power Machine 
Complete Outfits. 

Wootl or Metal workers without steam power. can successfully compete with �1 J;o'� ·��hW'GU'iM��bill::;' latest and most improved for practical 
shop use, also for Industrial Schools, Home Training. etc. Catalog'ue free. Seneca F a l l s  Mf2. Co. 
6 91>  Water Street. Seneca ralls, N. Y. 

Improved Screw Cutting 

Foot and Power LATHES 
Drill Presses, I:lhapers, B .. nd, Circular, and Scroll S .. w .. 

Machiulsts' Tools and Supplies. L .. thes on tria.!. 
p- Catalogue '1nailed on application. 

SEBA.STIA.N LA'J'HE COlUPA.NY, 
44-46 Oentral Ave., C i ncInnati, O. 

The Sebastian-May Co • •  � ... 
Improved Screw Cutting 

�::e�LATHES 
�:l�:,'i-:m��.'r��������:.�: .�: .���:::::::::: : :  474,717 

�:g?�:�S'. �o�.!':;��: : : : : : :  : : : : : : : :  : : : : : : :  : : : :  ::::: : 47 ��gi�I� ���'i.'i;.�ci.'P�� IrfI'h'\f.��::·. : : : : : : : : :  fi4.4b7 

�riall ��e:�r�is1�,
u
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D
1��R��:' , Outfits. Lathes on trial. Cat..­

)ollues mailed on application. 

VebICle, two-wheeled, R. D. Scott . . . . . . . . . . . . . . . . . .  474,611 Velvets and other pile fabriCS, machine for finish-
ing, E. T. & E. H. Marble . . . . . . . . . . . . . . . . . . . . . . . .  474.996 Vending device, coin-operated, T. H. Bedell . . . . . .  474,588 Ventilating .. pparatus, gr .. in bin, E'. Morton . . • . . . .  474,676 Wagon tops, removable folding frame for, W. I,eech. . . . .  . . . .  . . .  . . . . .  . .  . .  . . . .  . . . .  . . . .  . . . . .  . . • . . . .  474,390 Washing maChine, B. S. Kerr . . . . . . . . . . . . . . . . . . . . . . . . 4i4,746 

�:t��::.
g
���g

in
b��\�h� b�I8!���

n
for; '0: 'ii: 474,789 I 

Waf.!'r".fJ��et;·A.· i.Fiirien·. ·. ·:: .
.. . :: .. ::: .. ::: .. ::: .... :.:: : : :  m:� . Water closet flushing appara.tus, A. O'Brien . . . . . . .  474,683 Water closet water supply apparatus, G. K. Dear-

W .. ��;�iiri·fier: ·A: peiineli: : : : : : : : : : : : : : : : : : : : : : : : : : :  ��t� 
;:���i�'::b�c��'i[e�e�;,�lll���t,tiider.eii::::.: : :  m:� Weed cutter. W. A. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . .  47.,399 
�eft fork or feeder. R. Rigby . . . . . . . . . . . . . . . . . . . . . .  474,780 elf:lltg . ����: .������� . ��� . ����������:: . .  �: 474,777 Wheel. .See Car wheel. Wheel 11ft and washer. combined, F. A. Lyman . . . 474,394 Whillletree, H. Potb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,565 ;:: =1�:':"���C; H.·j:·iiaii!iii.::::::: �it� 

1 6 a  to 1 67 H i llhland Ave •• 
S I D N E Y. O H I O .  

--------------------------
One vol , 1500 pages. Price $ 1  U, carriage paid. 

OVER BICYCLES THE SEEGER &; GUERN SEY C OM PA NY . 

_� __ , 1200 I 7 Bowlinlr Green. NEW YORK, 

in stock. New and """",,:1- . 
IA1':C'�"_;S' hand. Ca.h or "-. THOMAS ALVA EDISON. - A BIO. A. W. G U M  P '" CO. graphlcal .ketch of the "reat inventor. with full-page DAYTO N , O H I O. portrait from a recent p" otograph. Cont-ained in '''"ox. Send for list. "rule A_RICAN SUPPLEMENT. "'0. "746.  Price 10 cent. AGENTS WANTED. To be had at this office .. nd from .. ll newsdea,ers. 

BICYCLES. GUlSoad TYPEWEITERS TAilER II EXClU.BIIL 

Fine 

Pneuma.tic �ire Bicycles. 

Taps, 

Every One Guaranteed. Send for C .. ta.!ogne. 
IT AI{!'nts Wanted. 

KI RKWOOD, M I LLER & CO. 
16 Sonto St .. Peorl .. , m. 

Dies, Reamers, etc. 

River Screw Plates. H .. nd .. nd Power Drilling 
Presses, and other Tool •• 

WI LEY & RUSSELL M FG. , Greenfield, Mass, Send, jor N<1V Catalo(fUIJ. 

THE GIBBS PATENT 
D 1J ST PRO TE()TOR. 

Forprotectlng the nose and mouth 
�a���:.m���uO:bre�� �fll�v:n� 
factories. P e r  f e c t protectlou 
::!l�ef�oc\h�e����tI�::d l�:::: 
results In Catarrh and Consump­
tion. Nickel pl .. ted protector sent 
postpaid on receipt of fl. 

Gibbs Respirator Co. , 
36 S. L .. Sa.l1e St., Chicago. 

F E R TI L I Z E R  MAC H I N E R Y ,  
Cru"h ers, Mills, Mixers, Dllreltters, Dryers. etc 
Complete Fertilizer Works deBlgned, erected .. nd started. 

C. H. DE M PW O L I<' '" CO., York, l'a. 

HAVE YOU READ �perirnen.tal . �ien.ce? 
This new book, by Geo. M. Hopkins. is just what 

you need to give you a good general knowledge of 
Physica.! Science. No one having the spirit of the 
times can afford to be without the kind of scien· 
tiflc information contained in this book. It is not only instructive, but entertaining. 

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

ITSend jor i!lust.-ated "'rc .. Iat". 
M U N N  & CO .• Publ ishers. 

Office of the SCI E N T I FI C  A M E R I CA N ,  
3 6 1  BROA D W A Y, N E W  YORK-

ItASH B U R N  
Guitars. Mandolins 8& Zithers 

, � in 'Volume and quaUty of tone are \ 
I the BEST IN THE WORLD. War--

• . . ranted to wear in any cUmate. . Sold by all leading dealers. Be.u-
• . . "'.," m ....... � .... " .� 

.,r a10gue with portraits of famous 
�. , artists w i l l  be Mailed FREE. 

) LYON &. H EALY, CHICACO. 

T A C M A l{(j H  1 st to OCTOBER 1 "t. 
Sales of a patented specialty over • • • two millions. Manufactured on roy-a.!¥iIi:nv.j;'iJ�r�A'1it'.'i'i A D V ER TISING CO .. 

COSHOC'l·ON. O. ------------

Inventions Developed, 
Experiments made, investigations fur­
thered, etc. We have a machine shop 
adapted to all such work, with first-class 
men and facilities. Primer to send. 

THE J"ONES BROTHERS ELECTRIC Co. CIN'TI, o. 

OUT, 8end i� 
name, POIIt oftice 

name of your nl"ar-. 
o�ee, and we will 

for your enwina-examination, YOll that i t  ill a bu .. 
expreBsagent *2.98 

exprea charges, and it II 
you",. Otherwise you pay 
nothing and it will be returned 
a� our upenee. Addre .. 
THE  NATIONAL M'F'S 

.t. IMPORTIND CO., 
� 3 3 4 Dearborn St •• T OHICAQO, I LL. 

--------------------------------------------------------- - -

P OW E R A P P A R A T U S, 
FOR EVERY VARIETY OF MEOHANICAL WORK. 

SAFE, SURE. RELIABLE. 
EI'lTIMATHI!! FURNISHED. SBND FOR CATALOGUES. 

T H O M SO N - H O U STON M O T O R  CO., 
620 ATLANTIC AVENUE. BOSTON. MASS. 

© 1892 SCIENTIFIC AMERICAN, INC.



A New and F irst-Class Book on Perfumery. 
J U :ST REA D Y. 

A P R A C T I C A L  T R E A T I S E  
O N  THE 

Manufacture of Perfumery : 
Comprising Directions for Making all kinds of Per-
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Volatile Oils. Balsams, Resins, and other Natural and 
Artificial Perfume Substances, including the Manufac­
ture of Fruit Ethers, and Tests of their Purity. By 
DR. C. A. DEITE, asSisted by L. Borchert. F. Elchbaum, 
E. Kugler, H. Toep1Jner. and other Experts. �'rom the 
���-c'l!emVc!.tLlt��iPl B��,f

N
lilu:,'!!:r�d O:y ;;T.,�� 

gravlngs. In one volume. 12mo, 358 pages, price . . $3,1111 
IT Free o/postage to any address i n  the 'world. 

ABSTRA�T OF CONTEN1'S, 
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III Testing Volatile Oils. IV. The Volatile Oils Used 
In Perfumery. V. Resins and Balsams, VI. Perfume 
Substances from the Animal Kingdom. VII. Artificial 
Perfume Materials. VIII. Alcoholic Perfumes IX. Dry a:;:'U:�' xl' �g::f:\��� ���l1
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Hair Pomades, Hair Oils and Hair ToniCS, Hair Dyes 
and Depilatories. XIII. Cosmetics. Index. 

IT '1'hR- above or any oj our Rooks sent by mail, fru oj 
postagf'. at Ute pubLication price, to anu address in the 'world. 

pr A circular uf ' Pa(Jes quarto, (liviWJ the fuU TabU of 
Contents of this important Book. with specimens of the iUu.stratwns, will be sent free of postage to anll one in any 
part of the 1Vor/.d 1V/w will furnish his address. 

IF OUT New and Enlaroeit Catalogue oj Practical and 
Scientific Books. 89 pa{lfS, 81)0, and our other CatalogtUS. the 
whole covtr-i'l1Q every branch oj Science applud to the Arts. 
Btnt free and free 0 ,{>ostaqe to an1l one in any part oj the 
world who will !l£Mttsh 'US w·ith his address. 

H E N R Y  C A R E Y  B A I R D  de. CO . ,  
IND USTR I A L  PUBLISHERS, BooKs eLLeRS d;IMPORTKBS 

S l U  W a l u u t  St., Phi ladelphia, P a . ,  U. S. A .  

N OW R E A DY I 
A NEW AND VALUABLE BOOK. 

This splendid work conts.ins a careful compila­
tion of the most useful Receipts and Replies gIven 
in the Notes and Queries of correspondents as pub­
lished i n  tbe Scientific ADlerican d uring the 
past fifty years : together with many valuable and 
Important additions. 

Over 'r_elve 'I'housand selected receipts 
are here collected ; nearly every branch of the use­
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be­
fore the public. 

The work may be regarded as tbe product of the 
studies and practical experience of the ablest chem­
ists and workers in all parts of the world ; tbe in­
formation given bein g  of the higbest value. ar­
ranged and condensed in concise form convenient 
for ready use. 

A lmost every inquiry that can be thought of, 
relating to formulre used in the various manufac­
turing ndustries, will here be found answered. 

I nstructions for working many different pro­
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts, embraCing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re­
cei pts, including tbe finest and best writing inks 
of all colors, drawing inks. luminous inks. invisi­
ble ink�, gold, silver and bronze inks, white inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of Allo" s over 700 receipts are 
given, covering a vast amount of valuable infor­
mation. 

01- Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable prllctical article. in which the 
complete process is described in such clear and ex­
plicit terms that any Intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me­
tallurgy, 125 receipts ; BronZing, 1 27 receipts i Pho­
tography and Microscopy are represented oy 600 
re"eipts. 

Under the head of Etching there are 5.5 receipts, 
embracing practical directions for the production 
of engravings and printiog plates of drawings. 

Puints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know­
ing on those subjects. 

Under the head of CleanSing over 500 reCipes 
are given, the scope being very broad, embraCing 
the removal of spots and stains from all SOrts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass. leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps hl\ve nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will fond in this book much that is of 
practical value in their l-espect!\'e calli ngs. 

Those who are in search of independent business 
or employment, relttting to the home manufacture 
of sample articles, will find In it hundreds of most 
excellent suggestions. 

MUNN &. CO., Publishers, 
SCIENTIFIC A)(E1UOAN OFFICE, 

361 Broatl ... )'. !lew York. 

J citutiftc !tUtricau. 

After bei ng o n  the M a rket Six Y ea rs 
The " A e M  E "  Sti l l  leads ! 

Sizes One Two. 'l'hree. and Four llorse Power. Arran�ed for eitber NATURAL GAB 
or Kerosene Oll llre, a8 ordered. No extra insurance required oD account of the oil 1lre. 

Send for catalogue giving full particular. and prices. 

=!'�.\I T� ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 
OIL WELL SUPPLY CO. IATES CK  a, ORE  BREAKER 1:1 de 92 ". A 'I'ER STR EET, 

P l l t.burll'h, l'a . •  
M anufacturers of everythiDIl needed for 
.A. �'X'CE & Z .A. _  �:liJx.x.. 
for either Gas, O i l ,  \Vater. or M ineral 

Testl!! . noilers. Engines, Pipe, 
Cordage. })ri l l in� Tools. etc .. 
I l l ustrated c8!.&io"ue, price 
l i s ts and discount sheets 

on req nest. 

StenCIls, Steel Stamps, Rubber . and 
Meta.l 'l'y pe 'Vheels, Dies. etc. 

IlI 0d" 1 a n d  Jo:xp .. rimelltal Work 
Smal l Machinery. Novelties, etc .• man­

u factured by speCial contract. 
N ew York Slenc i lWks. 100 Nassau St., N .Y 

�� N • •• " ••••• 
OTTO GAS ENGINE WORKS, PHILADELFHIA. 

INSTANTLY COOKING r.;�hm"a�\iIJ'��,rO �nJ'�;'F'l: 
ter, $1.25. L. DEUMIGNY, 126 W. 25th St .• New York. 

ALL _ ---- E: : CAST INGS FR.QM 5PWA LT ( RN ,  
� • "C..--EABL AN D  F INE  GRAY ' R O N  A L > O  5T E E L  

DEVLIN Y. CO > " N E TI"" � Ap - PA: ' S 'II: � F N. I S H I N v  " N N I � G  A .... 
TtiOrn;lEHIGH AVE & AMERICAN ST PH o lA · N�""'I.,_ 

V O L:ooi E Y  w • .  " A �O N  & CO., 
FRICTION PULLEYS CLUTCHES and ELEV! TORS 

l' n O V "" !ICCIt. u. I .  

Cap!ltity up to  200 tons per bour. 
Has produced more ballast. road 

lDetaJ, and broken more ore than 
all other Breake s combined • 
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C AT E S  I R O N  W O R KS, 

�o C So. C li nton St., C hicall'o 136 C, Liberty Street, New York, 237 C, �'ranklln St., Boston, Ma •• 

CHUCKS Catalogue No. 12. just Issued 
with over 4C new nlu8trations 

The C u shman C�nc'l:
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Hetheri ngton Magazine Camera 
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the turn of a key. The action is 
directly mechanical, and under 
positive control. A shutter that 
10 ever set. Darlot No. 1 len •. 
Price 'x6, W;. Write for cata. A. 
Hetherington &; Hibben, Indian­
apolis,Ind. A. L. Simpson, 6f and 
66 B'way. N. Y., Trade Agent. 

WOO D  WORKINI MACH I N ERY 
For Veneer, Fruit Package and Barrel Works. 

Handle, Spoke and Turnln!( Factories. 
I. E. Merl'ltt IU achl uery (;0., l.ockport, N. Y. 

P URE  TEM PERED COPP E R T H E  S AFEsr M O ST D U RABlE & EC ONW CAL M ETAL [V [R OFFEREO  F r R  VI 
R I C IJ "  W l C H A N I C A L  u S E S  H I G H E S T  A, NTI  � P I JT I 0 N A L  Q \JA l ITI Cj I N C I S P [N S I­BlE rCR  ElCTR � A L  W C � K  (I> R E K P  "TEMPERED c c P P EP.. c c  N I) RTH E ..\ � T  t-"  

C>IL. E:N'"Gr-IN'":E]S. 
THE SHIPMAN AUTOMATIC STEAM ENGINE. 

KEROSENE OIL FUEL. 1, 2, 4, 6 and 8 HOBSE POWER. 
No extra Insurance. EffiCient, Economical, Durable. 

S H I P M A N  E N C I N E  C O M P A N Y, 
200 S U M M E R ST R E E T .  BOSTON M ASS. 

F ish N ets Great reduction In prices 1 CL..A..R..�'S 
Catalo e ulck and sav�

e
:��e��·�';.��\'i. ��grkO: WOOL WASHERS, &; Co.,l¥an'a: 65 Washington Street., Chicago. WARP DYEING AND S I ZING MACHIN ES. 

PATEN T  RUBBER COVERED S Q V EEZ E 

Th ROL L:S, 

e POWER WRI�'l.IiI�"'
D

�\'}
NH,

O:SIERY A N D  
D R Y I N G  A N D  VENTILATI N G  FA NS, 

1 8 9 2  Model WOOL A N D  g����tr!!�YEKS, Etc. 

C E O. P. C L A R K  

of the 

Remington 
Typewriter 

IS now 

8 0 ll  L.  W i ndsor Locks, Conn. 

NOISELESS 
ROTARY FANS. 

These fans ean be fasten­
ed to cellin

I{
' and driven by 

: 
r
���u':' Wt1,![::
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Steam Engine, or other 
power. By changing angle 
of blades amount of air 
ean be regulated. Two or 
more fans can be connect­
ed oil celllng. The Backus 
Patent Fans are noiseless, 
and found Invaluable In 
meat markets, restaurants, 
dining rooms, bakeries, 
hotels. etc. They will keep 
I.?o� 8:::.

e 
��\e �gr z,: 

clal clrcnlar to 
Backus Water Motor Co. , Newark, N .  J . ,  U.S.A. 

on the market. lY:A.�O GrA.N'Y" 
And all Fancy Woods. 

TEAK FOR YACHTS, �P" N I SH CEDAR 
SEND FOR CATALOGUE. FOR SHELLS. etc. 

T H E  E. D. A L B R O  CO., 

Wyckoff, Seamans & Benedict, I;��'h: } ;:0
11 ri:'i!:�Jt't ��,

reet
' l New York. U. S. A. 

H. T. BA.RTLETT, Mg'r. F. W. HONERKA.MP, A.s't Mg'r. 327 Broadway, N ew York. (Mill., CinC i n n ati, 0.) 

The I>EN"SlY:OR..E ,  
" The world'8 areate8t Tvpewrlter," DOW contain8 all  the con-
�t'::il:
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r��:::t'!,�� ����':t ��'�d controfied by men hav i llk. had fi fteen years' expet'ience o n  t)lpe bar machines. It is bUil t  with a special view o f  simplicitY. IItrenll'lh, d·urabillty, bill'lI 8peed.t.. ea .y action ,  perm n n e l l t  n lllClI­ment, and i s  11I0!!Jt cOJlvenie n t. TW" I n tercbanlreable c" .·rin geM f:':y�b'!.':.I:�!�I',\ a.'1.·:�t
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eel ��:r'dU�I����rt�!:.'�::re� by the Government to examine and receive bids on the best machine unanl­mous}y rePQrted that the Ii Densmore " contained more points of excellence than any other. and that It was the best machine of all We will appoint a reliable dealer In unoccupied territory as soon as po88lble, and In themeantlme will .h1p machines on approval to parties having a good commercial rating. 

DENSMORE TYPEWRITER CO" 202 Broadway, N .  Y. 

� HARRISON CONVEYOR ! 
n.!3ftnc 6raln, Coal, Sand, Clay, Tan B.lrk, Cinders, Ores, Seeds,k 
��.I BORDEN. SELLECK & CO., {":':.\.. I  Chicago, IlL 
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PROPOS A L S .  

E B EST LOOSE P U L L EY O I L E R  ' N  T H E W O R L D .  DUZEN PAT, L PUt. OILER 
Keep!! Pulley oiled 3 to 4: week. with ODe 
filling. Cost 25. 30, .0, 50, $5 aDd 85 centa 
eacb. Send Price and T R Y  O N E .  State diameter and speed o f  Pulley. Will 
lend Cataloll!ue tree. Mentioo this paper. 

A TIn CO.aDeID.aU,o. U.8.l. 

PETROLEUM SOLIDIFICATlON.-By 
Samuel Rideal . An a�count of some interesting expe­
riments on the �uhject with various material!:'!. COD­
t.ained i n  SCI ENTIFIC AMERICAN SUPPLEMENT, NO. 
S"" . Price 1U cent •. To be had at this oftlce and frum 
all newsdealers. 

PAl N TROIiFS 
D I XO N 'S S I L ICA C R A P H I T E  P A I N T  
Water will run from It pure and clean. It cm·erR double 

the Rurface of any other palnt, and will la.t!ouror.fiu 
�=}�r��1o�¥���� 'b����� ��� a�b�,

r
��;:�;

k
cii;?� �1� 

COMPf8t1ETER, 
=� a11Jp��a"t� �

n
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Saves 00 per cent of ttme. 1n­
sures accuracy t Rnd relieves all 
mental strain. Why don't you 
get one 1 

Send for circular. 
FELT & TARRANT MFG. CO. 

62-56 Illinois St. Chicago. 

Astronomical Telescopes 
of onpertor defining power. 

EYE PI E(;ES, etc. 
Manufactured by 

W. & D. M CIGEV, 
West 27th Street. New York. 
pr- Send for catalogue. 

World's Fair Exhibitors 
ATTENTION. 

Do you desire the services of a reliable company to receive. 'n8taJ i and 8uperintendJour exhibit during the World ' .  Columbian Expo.l tlon ' We can save you money. Unexceptional references. Write for pamphlet and partIculars. 
CHICAGO COMMERCIAL COMPANY, 

501. 502, 503 Homg Insurance Bldg., Chicago. 

Machinists' Tools of every description, 
drop forged from bar steel, 

correct in design and unequaled in finish. 

THE BI LLI NGS & SPENCER COM PANY, 
HAkTFORD, CONN. 

FaT Electrical awl Ex­
perimental Work. 

Gummith3 d; Tool __ II.J! �:afoer.. Fi>r General �E�:i.... Shop Work. 
, High Grade Tools ;  

rior In con8tmctio:,I¥:�t��t �g�lgn, ;�; 
raihes made, and quality conslderes:' the 
cheapest. &11<1 for cawlol)'Ue and pric ... 

W. F. &; JOHN BARNES CO .. 1999 Rnby St .. Rockford. Ill. 

$ 1 0.00 to $5 0 .0 0 �f��::t::r:f. 
ness. Magic Lantern8 Bnd Vie,v8 of populHT sub­
jects. Catalo�me" on appl iCation. PHrt 1 Optical, 2 
Mathematicak, 3 Meteorolollical . 4.  M8.JliC 1 �antern8, etc. 
L. MANA :s .. E, S� Madison Street, Chlcall'o, Ill. 

Sprague, Duncan & Hutchinson, 
L i m ited, 

F RA N K  J.  S P R A C U E ,  
LO U I S  D U N C A N ,  P h .  D . ,  

A L F R E D  B I S H O P  MASO N ,  
CA R Y  T. H UTCH I N SO N ,  P h . D. 

Consulting Electrical Engineers. 
J 5  WALL ST R E ET, 

N E W  Y O R K .  

© 1892 SCIENTIFIC AMERICAN, INC.
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Inside Page, eacll insertion - - .,.:i cents a line 
Rack Page, each insertion - - - - $1.00 a line 
The above are charges per agate line-about eight 

words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver_ 
tisements at the same rate per agate line, by measure­
ment. as the letter press. Advertisements must be 
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OVERMAN W H EEL CO. 
BOSTON. WAS H INGTON. DENVER. S A N  .... " N C  •• CO. 

A. G. SPALDING & BROS., SpecIal Agents, 
CHICAGO. NEW YORK. PHILADELPHIA. 

� C> "U SEE� � C>"VVE�'l 
We can supply it with the 

Motor or the 19tb Centnry !J£ to 70 horse power. 
Cost about one cent an hour to 
each indicated horse power. )t'1:=;c===�� �a�gr:e�()ibr�'O�¥::t�{�� 

In catalogue. 
CHARTER GAS ENGINE CO. 

P. O. Box 148. !Sterlin", I I I .  

------- ----
s,.ttlt r.91.1� 

·iXJjJ1Ii'§1914�· 
We make a I�o,,' ,\� ater :\ hiI'm for Steam Boilers. Perfectly reliable ; acknowledged so by steam experts. po- Send for CircUlar A. 

T H E  VAN AU KEN STEAM SPECIALTY CO., 
CHICAHO. 

OYSTER CULTURE.-A VERY INTER-
esting descri ption of the process of artificial oyst.er cul­
tUre as practiced at Arcachon, France. With 15 illus­trations. Contained in SCIENTIFIC AMERIC.AN SUPPLE­MENT, No. S47' .  Price 10 cents. To be had at this office and from an newsdealers. 

THE AMERI�AN �ELL TELEPB�NE ��. 
95 M I LK ST. ,  BOSTON,  MASS. 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones In­
fringes the right secured to this Company 
by the above paten ts, and renders each 
ind i v idual user of telephones not furnish. 
ed by i t  or its licensees responsible for such 
unlaw ful use, and all the consequences 
thereof, and liable to suit therefor. 

�ATENTS ! 
" ",," , MESSRS. MUNN & co. In connection with the pUblication of the SCIENTIFIC . .  AM_e .. , =tl"", � �"' 'm,�. ments, and to H.ct as Solicitors of Patents for Inventors. 
In tp.is line of business they have had fortV-fi1)e years' e:r:penew:e, and now have 'Hneqwaeit facil'ities for the preparat!on of Pate�t �rawing8, SpeCifications, and the prOSeC1.1tlon of ApplIcatIOns for Patents in the United States, Canada, and Foreign Countries. Messrs. Munn ,. Co. also attend to the preparation of Caveats Copy­rights for Books, Labels, Reissues. A$signments snd Reports on Infringements of Patents. - All busine'ss in-������ \.°e::�:8i�n��I: t:�s.

speCial care and prompt-
A pamphlet sent free of charge on application con .. taining fun information about Patents and how to pro .. cure them.i directions concerning Labels Copyrights, DeSigns, .l"stents) Appeals, Reissues, IDfringements ASSignments. ReJected Cases. Hints on the sale 01 Patents, etc. 
We also send, free of charge. a SynopsiS of Foreign Pa­tent Laws. showing the cost and method of securing Patents In all the principal countries of the world. 

M U N N  & CO.,  Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 6'./4 F Street. Pa­cUle B1'IIlding, Jlear 7th Street, Washingtou. D. C. ' 

Ititutifit jmeritau. 
LOVELL DIAMOND 585 Pneumatic, Cushion and Solid Tires. 585 

Diamond Frame. Steel Drop ForglDll's. Steel Tubing, Adjustable 
M:�lJe��:t��le��r��Kl;
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Nickel. STRICTLY HIGH GRADE IN EVERY PARTICULAR. 
No BETTER MACHINE MADE AT ANY PRICE. 
Bicycle Catalogue Free. Send six cell ts in stamps jar our l�aae 

iU1UItrated catalogue of Gwns. Rifles, Revolvers. SpMting 
Goodil of all kind8, etc. 

J O H N P. LOV E L L  A R M S  CO., 
1 47 Wash i n gton Street, Bosto n ,  Mass. 

A R T E S I A N  
Wells. 011 and Gas Wells, drilled 
by contract to any depth, from 60 
to 3000 feet. We also manufac-
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same. Portable Horse Power 
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m Lt&rI}��f. 
Write us stating exactly what is 
required and send for illustrat-
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A
S'\1I>�ty CO., 

STREET. NEW YORK. 

PATENT JACKET KETTLES � 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS-SAVERY CO •• S. Front & Reed Street., Philadelphia. Pa. 

T H E P E R F E C T �R" D E  O I L  B U R N E R 
B E S T  R E G U L ATI O N , -

- H I G H E S T  E C O N O M Y  
F O R A L L  P U R P O S E S �-;;;.; "i M A N u FACT U R E D  I N S I X  S I' ES B Y  � M A N  E N G I N E  M A N F G C o  

_ R O r: t-- E S T E R  N E W Y O R K  

ELECTRO VAPOR ENG INE. 
GAS OR  GASOLINE FOR FUEL. 

NO BOIl,ER. NO FlUE. NO DANGER. 
NO ENGINEER. 

Engine operated by spark 
from smaIl battery. 

You furn the �witch, 
Enlrine doe. the rest. 

BeIlan Vapor Stationary 
BngInes, 1 to 12 H. P. 
gIn�£

a
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Paclty. 

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

prSend stamp fM catalogue .. v." 

" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 

Import
ant lIfn;?:'in�::ft�1 Features greatly perfected. 

The Most Durable In Alignmeut. 
Easiest Runninll and Most Silent. 

All tl'pe cleaned In 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co" Syracuse, N. V . . U.  S. A. i Ill"" Send for CataJojlUe. 

I HOW TO MAKE A STORAGE BAT-
tery. -By G. M .  Hopkins. Directions for making a 
Plante battery and for charging t.he same. With 4 illus­
trations. Contained in SCIENTIFIC AMERICAN Sup­
PLEMENT, No. 84;). Price 10 cents, '\'0 be bad at this 
office and from all newsdealers. 

K D O A K S . 
Regular Junior Folding Daylight Ordinary } I 4 styles and sizes 

for the season of 
1892, 

$6.00 to $65.00.  
Latest improvements, regi st ers for ex­

posures ; glass plate attachments ; daylight 
loading, etc . ,  etc. Send for catalogue. 

THE EASTM AN COM PANY, 
ROCHESTER. N. Y. 

L MAY 2 1 ,  I B92. 

NEW MAIL 
--$ 1 00-- ����� c

���g
n
���it�¥\��s�l��

es 
Also 1:35 and .160 patterns. 

:: B�r�sJ:,�t�';:li:: : : : $1� 
Handsomest and best Diamond 

Safety. Send for C atalo(Tlle 
and Second-Hand Lis'. 

Also Sole New England Agents for 

LITTLE GIANT 
PRICE, $3�.OO. 

Only Boy's Safety with a 
Spring Fork, preventIng In-

"l! ••• I��!rII!��-' jury to yonng riders from 
' -,,,=.. " jar and vibration. 

WM. READ & SONS, 1:�:.��!n::1';;:�· 

B A L L  A U T O M AT I C  
E ,..., A P E  O N L y  C U T O F F E N G I N  

B Y  ];: N G I N E  C o  T H E  B A L. L.  E R I E  P A . '  

E[lTA R),nm ED l S46. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Inclndin .. Postalfe. 
Weekly-�2 Nnmbers a ye ...... 

This widely circulated and splendidly Hlustrated 
paper Is published weekly. Every n1Hllller contains six­
teen pages of useful Information and a large DUJJlber of 
original engravings of new Inventious and dl ...... verles. 
representing EngIneering Works. Steam �Inery. 
New Inventions, Noveltlee In Jrlech""lcs. Mantdactures, 
Chemistry. Electricity. Telegraphy. Photographj;Archl-
tecture. Agriculture, Horticulture, Natural History. 
etc. Complete !tst of patenta each W'l8k. 

Term8 of Snbscription.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one vear-52 numbers­
postage prepaId, to any snbscrlber In the United States, 
Canada. or Mexico. on receipt of three dollar. by tbe 
publishers ; six months, '1.50 ; three months, '1.00. 

Club8.-8pecla1 rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order. Draft. or 
Express Money Order. Money carefully placed InsIde 
of envelopes. securely sealed, and correctly addressed. 
seldom goes astray. but Is at the IMIIlder's rIIIIr. Address 
all letters and make all orders. drafts, etc., pa18lJle to 

MUNN & C O . ,  361 Broadway, lie ... Yark. 
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Stationary and Railway Motors.-Lamps.-Cables.-S afet.y Devices. 
DIS'l'RICT OFFICE!S. 
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VANDUZEN SJ�M PUMP THE BEST IN THE WaiL ••  Pumps Any Kind of Liquid. 
AlwaYl ln Order, nlver Ologl Dor 
freezes. Every Pump Guaranteed. 

BIZEB.-­
O.lIonl per Hour. ''7 to ''75 •• oh. Addre •• . THE VANDUZEN &, TIFT CO. ,  103 t o  108 E .  ileeond 8t • •  Clncl"ltl, O. 

THE STEAMLOOP.-BY W. C. KERR. 
An examination of the mechanical operation of this in­genious device for returninll' water of condensation to steam bOller8. With 8 illustrations. Contained in SCI­ENTIFIC AMERICAN SUPPLEMKNT. No. 846. Prlce ]O cents. To be had at this 01llce and from all newsdealers 

P E LTO N WAT E R  M OTO R .  
Unequaled for all light running Ill&-����. :r�:� ;Ytg���t:Ift�� water required by any other. Evidence of Wlquestioned superiority a:fford .. ed on application. pr Send for Circular. Address. ' 

1'he Pelton Water Wheel Co •• 

CARL E. MYERS, ��;'0'i=�l��'i,� 'JI't 
Ali kinds of Balloons and Air Ships built. Largest ope­rator and only hydrogen specialist In America, 

TH E UNITED STATES LIFE SAV-ing Servico.-By Horace L. Piper. A n  interestinl1 pa .. per. tre�tin,ll of .District.s and Superintendents, Statious and their LocatIOns, Keepers. Crews, DiSCipline Boats B�oys. Lyle Gun. Lif� Car. Patrol. Telephone, Wrecks: With one full page Illustration. Contained in SCIEN­TIFIC AMERICAN SUPPLEMENT. No. S40. Price 10 cents�o be had at this office and from an newsdealers. 

IMPORTA�CE T8. �ECESSITV. LUNKENHEIIIER'S GUSS BODY OIL PUMPS. t Just the thing for pumping 011 Into tbe cy-

. 

lind�r before sta

.

rt ing engine and sillht feed lubncator begins to work. Glass body shows the stage of 011. Practical, elllclent orna­mental ; adapted and hlllhly Indorsed by leading engine builders and thousands of , other users. Warranted first class. Write for catalogue of valves. lnbricators, 011 and grease cups. etc .• and mention the Scientijlc The LunkenhelDlel" BI"8" • .Hr •• Co., 
Ci ncinnat i .  OhiO, U. 8. A. 
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HEALTH FUL 
OUT= DoORS 
If men and women of all ages knew 
how easy it is to bicycle - how 
safe-healthful-joyful - econom­
ical - all the world would cycle­
As cycling leads exercises of all 
out-doors, so the Columbia leads 
the cycles of the world-

Book about Columbias free at Columbia 
agencies� or sent for two two-cent stamps 
- Pope Mfg. Co. ,  221 Columbus Ave., 
Boston . 

ttw.JOHB 
AI'lala 

STEAM PAC KIN G 
Boiler Coverings, Millboard, Roofing, Building Felt, Liquid Paints, Etc. DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRK&. 
H. W. JOHIIS MFa. co • •  87 Maiden Lane. N. V. 

B U I L D E RS O F  H I C H  C R A D E  BOATS. We BUild Everything. from a Canoe to a Steam Yacht. Complete Stock Oars, Sweeps and Boat Trimmln!!"s. We Make all Sizes Pipe Boilers and Engines 
Cedar Row Boat8 from 82� upward. Vapor and !Steam l,annche8 from $300 upward. 

r:w- SEND 10e. FO R COM PLETE CATALO G U E .  

DAVIS BOAT AND OAR CO. , DETROIT, M ICH. ,  U ,  S.  A. 

every number containing slxleen large pages full of en­
grsvings. many of whlcll are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly. and Includes a very wide range of content&. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts, embraclDll' Biology, Geology, Mineralogy. Natural 
History. Geograpby. Archreology, Astl'OllO!DJ" Cl:!eIJl.\s­
try, Electricity. Light, Heat, MechanIcal 1!lnJrfiieerlng. 
Steam and Railway EngIneering. MlnInII', Shlp Bulldlng. 
Marine Engineering. Photography. TecbnoIOI!)'. Manu-
1acturlDll' Industries. Sanitary Engineering. AgrIculture, 
Horticulture. Domestic Economy. BIOIfl1'phy. Medicine, 
etc. A va.st amount of fresh and valuable InformatIon 
Obtainable In no other publicatIon. 

T he most impMtallt Eng!netr'lng WorkS, JrleC�ISms, 
and Manufactures at home and abroad are llluBVated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the UnitecU!tates and 
Canada. $5.00 a year ; or one copy of the scn:tiTIFIC AM­
ERICAN and one copy of the SUPPLEMIINT, beth mailed 
for one year for '7.00. SIngle eoples.l0 cents. Addrea8 and 
remit by postal order, express money order, or check. 

MUNN & CO., 361 Broadway, New Y�k, 
Publishers SCIENTIFIC AMBRIOAN. 

---0---

�uildinR �dition. 
THE SCIENTIFIC AMERICAN A R O H I T E C T S' AND 

BUILDERS' EDITION Is Issued monthly. 1ll.60 a year. 
Single copies. 25 cents, Forty large quarto pages. equal 
to about two hundred ordinary book page. ; formIng a 
large and splendid Magazine of Architecture. richly 
adorned with elegant plates in colors, and with other fine 
engraviDll's ;  illustrating the most lutel'tl8tlI\l{ examples 
of modern architectural construction &Ild allied subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and.bll8t plans for private resI­
dences. city and country. Including those of very mod­
erate cost a.s weI! as the more expensive. nrawlnp In 
perspective and In color are given, together with full 
Plans. Specifications, Sheets of DetailS. Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Circnlntion of any 
Architectural pnbllcatlon In tbe world. Sold by all news­
dealers. $2.60 a year. Remit to 

M U N N  & C O . ,  Pnblishers, 
361 Broadway, New York. 
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