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TD EXPEDITIO. 01' WOU m TlIB :rUBT ol'ncm. maiDs and wires. It was h� that Edison appElared 

The new Oommissioner of Patents, the Hon. John with his invention. In the tamous seeond claim of his 
S. Seymour, deserves praise for his recent eftorts to patent he claims "The cOmbination of carbon filament.! 
bring up to date the work now pending in the United with a le(leiver made entirely of glass, and conductors 
States Patent Office. About May 1 he issued a cir- passiDg through the glass and from which receiver the 
cular letter to the examiners complaining of the con- air is exhausted, for the purposes set forth." Here we 
dition of the work, especially upon the amended cases, have a high resistance lamp at once \'lescrlbed, for, as 
and urging the bringing up of such cases either to electrical resistances go, a ca.rbon :filament could not, 
date or to a period within ten days of date. As the if made according to the patent, be of anythUlg but 
eftects of this letter were not apparent, on May 24 he high resistance. But a high resistanoe ca.rbon fila
issued Order No. 818, directing the same operation. ment is subject to disintegration and combaation by 
and directing the examiIiers to give amended cases the smallest possible trace of air or carbonic acid gas. 
preference, even if it resulted in the falling behind of In the sealed glass globe is found the chamber in which 
new cases. The general tendency of this, it will be a perfect vacuum can be conserved. 
seen, is to bring all pending matter more nearly up to It iii also perfectly true that to give this claim 
an even level In some of the examining divisions as wide scope under the patent statutes as the inven
this order produced an excellent eftect. To other divi- tion would seem to deserve is difficult. Edison in his 
siona, where no considerable gain was apparent, the early work on the incandescent lamp pursued his ex-

The SeienUOe Amerlean Supplement Oommissioner wrote special letters ca.lling attention to periments under such conditions as to impart a pe-
1:r-�r.��u:.'C:"�:t!'t�=o= .. s�� the above order, with the request for its observance. culiarly meritorious character to his investigations. 

wltb SClnDNTI:I'rc AJDmICAN. Terms at 8ubserlptlon for SUPPLlIIMENT. Probably one-half of the primary examiners received The wizard of Menlo Park, as he was then ca.lled, exa.oo a,.ear for the U. S., Canada or lIezIoo. �.oo a :rear to forelJrn 
oountrles beIOIUrIJur to the Po8taI Union. 81»&le ooples, 10 oents. Sold one of these special communications. Oounting hibited his laboratory so freely and conducted his 117 all newsdealers lhrowrhout the 001UIt.r:r. see prosPeetU!l. Ia8t page. . 
. Comb}ued Ratea.-'l'he ScImiTD'Ic .AlDBRICAN and SUPPLlI:lIlCNT amended and new cases together, the Oommissioner's work so openly that he established for himself a very �';t o::r!!: :.Ieario ��ad�: ��In�oru�e:.,,?Jg'l.': e1fortB in tht' expedition of business since May 1, 1898, specific character as the inventor of the subdivision of dolla ... an41i/f1u centBa lIear. 

Balldlulr Bdltlon. 
have been rewarded by a gain of probably 8,000 cases. the electric light. It is for this reason the decisions 

. THE �8 AND BUILDBBS JllDITJON O' !rBlI BcIlCNTD'IC AloBI- A slight falling behind is noted at the middle of the in his favor appear peculiarly consonant with the equi
CAN Is ._ ..... _d splendid Wumated �� 188Ued mon�, eon- present month, but this �8 due to the diminution of ties of the case, although it Is impossible to stretch the t=�g,:U'��� aue

�ber �m'.:l:�� force in the office, owing to the taking of their annual law to cover the popular conception of his invention. tIfuJ. plates, sho'l!'lng desirable dwellings, public lMiIIdi_ and archl-
. . • work In _t variety. To bullden

. 
an d  all whO oontemplate build- vacations by the members of the examining corps. In Judge Seamans' decision this peculiar status of Ing tb18 It Is invaluable. Bas the Ia1'K!!8t clrco1atIon at an:r at'Chitec-tui'al pu n in tbe w orld.' •• 0 • • Edison seems very satisfactorily recognized. The 

Sl1lgle 26oents. �J' to an:r1l8l't of the United States. Canada "'1" or Meld a),ear. TfJ.f POstal Union oountrles, f8.00 a year. RESUIlI:rTIO. ,01' :f;tJBLIO.a; .. a 01' TD. :rAT�.T doubtful authenticity of the Goe�eltestimony is in-
Combln lor BUILDING ON with SCIlDNTlJI'IC AMERICAN. to Olle ..... ..... G laim �� rate

a
flr"�J� ������ik";'c��'A �� OuICE GA ....... TTB. sisted on, the rejection of oebel's c . s by various 

PLBMlCNT.t9.00a:rear. Tofore\Jrn P08taI Untonoountrles,tILOOa year. At last, after a considerable delay, the Patent 01ftce inventors and counsel prior to the bringing of the snit 
Gazette may be said to have resumed publication. The is spoken of. and an injunction is granted in favor '01 
issue dated July 4is now out. In a few days we are the Edison Electric Light Oompany against the Oconto 
promised the Gazette ofJUIy 11; the other Gazettes Oompany, against whom the snit was brought. Thif 
are to come out so that the issu� of August 1 will be decision is granted in the face of a decision but thret 
but a few days late, and uriless some unforeseen aooi- months old, to th� opposite e1fect, rendered by JudgE 
dent ooours, the iS8W18 subsequent to August 1 are to Hallett in the Eastern District of Missouri. Judge 
appear on time. In .. matter of the new 'contract we Hallett apparently considered the Goebel cla.ims of 
have ascertained the following facts: Last year the such moment as to refuse the injunction, provided a 
cost of printing of the official Gazette -.xceeded $56,000. bond was tendered by the defendants. It is hard to . 
The old contractor,whfln the time came for making read Judge Seamans' decision without believing thai 
tenders for the work, presented the same bid as be- it is he who has taken the right course, although he 
fore, although the amount appropriated was less than tempers it by granting leave to the defendants to move 
the estim8.ted cost as calculated on the bid tendered for the requirement of a bond by the complainants to 

Spanieh Bdl"Uou of the Selentlfte Amedean. 
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IDd1es, Me:deo Oentral aiid South America,' SpalJl and Spanish posses
sion s-whereve r the S� Iangnagti is spoken. 13.00 a :rear, post PaId to 
any part at the world. SIngle coPIes 26 oents. See prospectuS. MUNN &oo.,PnaW�=wa:r,New York. 
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by him. The new contractors have contracted. that indemnify the defendants for any damages they ma.y 
Couteut.. . 

the aggregate cost of the Gazette will not exceed 145,000. sufter if the patent shall be finally declared invalid (I)hlltrated articles are marlted with an asterisk.) 
caIt1ll'lll tnventt� recent .. 9lI lb:pos1tton COlumbIan _ Intra- This would indicate, if the proviso is carried out, a • ' . ' • 

IR!..��.�.�.��::;:: Ex::m�£ari&Yu:,ttAii':':'NOiii8 B8 saving to the government of ,11,000 pel'annnm. which THE 1'Al.L m TD VAL11B 01' GDDAL ELECTRIC! IUldt�ecPan"tiice_��a .Do' ne.w.· ...

.

.

.
.
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. 
1I19l1 from . . . . . .. . . ..... . .. .. .. . . . . . ... as is something weH worth considering. We have, how-

. . 
'u " ."",oll atl Ganges, Irrigating ermal. India· . . 811 8TOCl[ . a=e teamOf' . . .......... 1ri Hammer.-tsteam.attheFatr'Sl ever, before this, had occasion to remark on the excel- , • If£�c��i���r��!.! i=J:;Pli::���:::: i Jence of the work e:xemplifted by the old publication. St

Th� ��t fall �: �ri� of all s:"�U: in W: 
BJectrle d;rnamo. Delll'OZien ...... &: Lamps, Saf:rh petroleum (624!7) .• ·• 93 We are SOrrY to say that the new one is of very far in- rea as een a n e y a grea. ec e in e 

I=�r�!�'t:-: ��·.;;ar:::: =: ==���e��.�:::::::: = ferior character. This is so true that the saving even value of t�e �nera.l Elec�c stock, which represenu 
1l=�lI'f!!o"���v!",t:'iiiiiIi lIZ �=���::iogto;ork lIZ of $11,000 per annum could not for a moment be held the consolidatIOn.of the

. 
EdISon General and Thomson· 

JIII�:tOOk,·A-9iierai.":::::::.:::: I Pa�i8·;mniiici:.;;eeiiIYi:eoor.i.·Of = to compeDMte for suchJlr9nounced inferiority both in Houston companIes. Since last Octo�� the stock hali 
�nn�ctonn�!! O,u sC Lrecenl_&O .t ...

..

. 
! Planets, �ttlon of In Awmst .... 86 the prinH..... and the lllustra.tin", In 188G the work fallen from 120 to 81�; how much of thJS IS due to panio 

"'Ue' _D .. -- � .,. Polar expedttlOn�NaD8en's ....... 8'1 . - ... d h h to ea.ll alid esti t f th l!Ini:lue reverslng �, WhItting- PrInter's compos stiol<. HW's- 84 was taken from the old contractors fo. rpart of one fssu . . e, an . ow muc. any r y v: • • • ma e 
.
0 .e 

·�:o:.s
�=�Beiiii.;: 84 I:iI=S�:J!nf.���iieF&iro' = but the same company completed that issue and was earning ?",pa6lty of the co�pany It IS lIDposSIble to 

��l:�it���: i!�r�i�S�:lk�:���:: ! eventually retained as the contractor. In a journal of say. It IS, how�ver, somethIng worthy of note, as the. 

)IZ��ieo&�==tI-;'�� III' ;=.rl:erl::,�,o:ro��I��1l such wide cireulatlon as the Paten.t O1ftce Gazette there' General Electric Company represents the leading 
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is on� paramount interest to be considered, whiCh is elect�c syndica�e of th� country: �d so phenomenal a 
that of the public. Viewing the character of the print- c�ange in the value of Its stock In It:s n:lati?ns !<> elec
ing and illustrating of the new Gazette, this interest tncal development possesse� a qU8BI �entIfic Import. 
now seems certainly ,overlooked, and the sma.ll and It represents s�i.ence and Invention In �� Street. 

SCIENTIFIC AMERICAN SUPPLEMENT possibly uncertain economy does not jutlfy the de- .The recent decISIons in the Edison electric �ht case 
scent to a lower cha.ra.cter of work:. . alluded to elsewhere have doubtless had thell' effect, 
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• , .. • as they have not been as sweepingly in favor as was to 
'nIB . ED� BLBCT�O. LIGHT SUD8. have been hoped. If the G oebel claims prove to he 

A number of suits have within the pMt lew . jll founded, it will seem that by their . exploitation ' . a 
been brought by the owners of the EdIson eleetrle; great injustice has been done to investors in electric 
patents against opposition oompanies, to enjoin the securities. . PUB manufacture and use of incandescent electric lam� -----_._' ... �i_.------

L ABCHITBOTUBlD....,.8traatureI of mown ·GIaIa Bllok.-l lU1I8fir&. - , 0 will be hel h UOD. ......................... . .... ............ . , ............................ U8tI'I' Recently several decisions have been given by the THE Engineers ongress d during t e 
IL CHlIIIISTBY.-The AJIl8leatIon of Air In Motion to ChemtcaJ. courts, in which the general consensus of opinion was week beginning July . 81, and practically all of the ar-

1Dd1l8t1T.-By HBNBY WATBL, B. sC.-An e%tended article .. ... ... JA86t in favor of the. Edjson patent; but since the bringing rangements for these congresses have been perfected. 
·OlarHIeatIon at .Tuloo 117 Powd er at H;rdrate at Ume. ...... ...... 146'1'r of these suits new matter has been brought into the A large number of papers ha.ve already been handed The Combination at OZYIl1lD With Hydrogen.-B y H. N. W AB- . ed . h BBN. Research Anaylat. ............................................. ... 148'18 case and by special motions has been introduced into in, and many more are pronus In eac division. 

them. This matter is the cla.im of Henry Goebel, of Many of these papers will be presented in abstract, nI. lIINGINlIIEBlNG.-A Sand Shleld.-l lUustratlon. ... ............... 14868 h will b ted b titl I It ld Au ltallan H;rdraulloCrane ......................... ................. U6I!IIthis city, who is asserted to have anticipated Edison's while ot erl!! e pl'l!l!en' y e ou y. . wou 
IV.GEOGBAPHY.�.Dr. NILD88D'B New t>olar Expedltlon.-B,. inventions and to have made what is virtually an bE!. quite impossible to conceive of . a more attractive 

BIClllABD BBnrOlll.I'.B.G.S.-elUustrationa .. ...................... UIJOIIEdison lamp long before the date of Edison's inven- programme than this one, as papers will be presented 
V..lUICllANICS.-Teheblchef' • .ToIntedBodl. ...... Wustrat1ous ....... I4868 tion or patent. Our readers will recollect that some -by leading engineers, not o]11y from all parts of the 
VI. MlSCBLLANlIIOUS.-New l!lleetrlc L1ghth01l88 at Cape Heve.- months ago we published a description of Goebel's United states, but from all parts of the world, discuss� 

r.muat·rattons . ........................................................... I4868 claiins. The entire state of the case, 'both as regards ing leading engineering works of recent datEi. This 
Jute.-An IntereBttng paper on harYesttng jute aDd JII8JI81'ID« It the grounds on which the original Edison patent rests is true of all the' divisions, including mining engineer-

"ri:=�'Pit,;b��i;;d"'::::::::::�:::::::::::::::::::::::!:: and asrega.rcls any modiftcation of the scope of such jng, metall�ca.l engineering, military engineering, 
A CurIous Tree Growth.-l iIIustratton .............. ............... UIl4 patent brought about by the alleged Goebel structures mechanical engineering, etc. The subjeCt of engineer-
::���_l�·�·�.::i .. ��;,!ih�·.;.;�;.: 148'1'4 we find most ably presented in a decision handed dow� ing education will have �veral meetings �evoted to its 

8kedaddie ........ . .. � ..... ... .. ............... . . .................... .... ,. 148'l1 on July 20, by Judge Seamans, of the United States co�sideration. Pape� will be pn;sented a.nd discussed 
ro. NAVAL lDNGINBlIIRlNG.-The New French CruIser the Alger. Oircuit Court, sitting at Milwaukee. by leading teachers In engineerIng schoyls from all 

-IWustratlon ............. .................. ..... . . .... ............. . _ . . 148Il8 The position that Edison occupies in the fleld of iIi- parts of the United States, as well .as from G reat 
VID. PHOTOGBAPHY.�e Opera GIaM Camera.-2 UluatrattonL. J48IYf. c8.ndescent . electric lighting is a pemiuar . . one. The Br,ltain and elsewhere. The rooms of the Engineering 
lX. SANITARY lDNGINJIIBBING.-8outhampton Sewap PreoIpt- satfsfa.ctory subdivision of the electric light wID. be re- Boci�ty . at No. 10 Van Briren Street grow in. popularity 

tatlon Worka and Refuse DelltruMQr.-l Ulustratlon ................ 14tr18 mem� by many as being one of the early diftlcul- .':'8 their fl$tence becomes more generally known, and 
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ltII'IT ties encoUntered by the inventor in theearl1days of the�meetings held Monday eveni?gB ha�e be� 
X.;'.l'HB WO�D'8 OOLUKBlAN BXPOS1'l'ION . ....'J.'he l-utrIan electric lighting. This dimculty was the most. frequent- .!'Ome an bnportant event of the season WIth engmeers 88ctlOn in t1Mi� at Ind1l8t1T.-one full page 1lI1l11tl'&f.1on • • • •• 1411l 0 . :ilxhlbltlon (It a-............... ; ....... ........................... l4IIft ly. quoted one. The use Ot' incandescent carbon rods.in hica.go. 

�18lf I'aoI;B Conoernlng WoodL-� 117 :Mr. 8ALBY. for . electric lighting demanded a very heavy current . •  ..... r.4beforetheWorlG'iI ...... �l'orestr:rCongress .. ; • ., with consequent increase of size ·of the conductors. '. IN New York Oitv there are so many ranwaYli�< 
XL :�.�:�.����.��.�����.���.I�.����.�::':���� J46'/6 This made electric Ugbtin� a .commercial impossibility steam elevated, cabJeand horse ti8.rs,that O]1e may 

Can Dop TaIl t-B:r w. O'i'LooD ............... .... ................ I.GOWing to the expeDBe requiled for the street and houle ride for six hours at a total coat of 50 cents. 
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In the Palace of Mechanic Arts at the World's Co
lumbian Exposition the various exhibits in which the 
work of manufacture is carried on attract the greatest 
attention. They are many of these exhibits and they 
are always surrounded by interested audiences. The 
lookers-on appear even to begrudge the ope!"atives the 
little time for lunch at noon, when the machiuery is 
stopped. Most of these exhibits sell souvenirs that are 
made on the spot. 

One of the most interesting of these exhibits is that 
of the Crown Fountain Pen Company, Chicago, which 
has in constant operation over a dozen machines illus
trating the making of pens. �he gold from which the 
pens are made is received in sheets, stamped, split and 
completed, even to the work of pointing with iridium 
points. 

The manuflcture of thimhles is shown by Simons 
Brothers & Co., of Philadelphia. The cups or blanks 
as they come in the rough from the press are finished 
in this exhibit. The operation of putting the many 
small indentations upon the thimble is called knurling, 
and one man can knurl about forty-five dozen thimbles 
a day. In addition to knurling, he smooths off the 
surface and ornaments, burnishes and finishes the 
thimble within and without. 

The Knowles Loom Works, of Worcester, Mass., oc
cupy a large space with a variety of looms, which are 
operated in weaving ribbons, worsted dress goods, 
silks, plain, figured and brocaded, carpeting, gingham 
and other fabrics. The Crompton Loom Works have 
a similar display, including a very wide loom which 
weaves rugs. 

There are several exhibits in which silk badges, with 
pictures of Columbus, President or Mrs. Cleveland, 
as souvenirs are made; also figured silk handkerchiefs 
and other fabrics. 

Schaum & Ublinger, of Philadelphia, occupy a 
laige spac..;n which they weave these and other souve
nirs and alSo weave silk cloth in a design and at the 
same time put over the groundwork figure another 
figure which gives the work an effect of hand embroi
dery. 

Another interesting exhibit is that of the Star 
and Crescent Mills, of Philadelphia, by which' Turk
ish toweling is made in various sizes, and young 
women operatives tie the knots in the fringes with sur
prising rapidity. As a comparison of new methods 
with old ones there is shown in this same exhibit a 
Turkish hand loom operated by a Turk, showing the 
slow and tedious manner in which this toweling was 
originally manufactured. 

The Willimantic Thread Company occupy a large 
space with several machines. The thread is received 
here either in the hank or on bobbins. If in the hank, 
the thread is wound on bobbins and is rewound from 
these bobbins on spools. The spooler is an automatic 
machine, which requires only that the spools be fed 
into a trough and that the thread be fastened on the 
spooL The machine automatically takes the spools 
one at a time from the trough and, after the thread is 
fastened, winds until the spool is filled, then catches 
the thread., drops the spool into a receptacle, then 
takes up an empty spool and proceeds as before. 
Another machine pastes the labels on the ends of the 
spools, requiring no more attention than that of feed
ing the spools into a trough. 

The Lowell Machine Shops, Lowell, Mass., illustrate 
the processes of weaving cotton cloth, beginning with 
the bale of cotton and ending with the finished cloth, 
marked, stamped and ready for market. The baled 
cotton is opened and the cotton run through the sev
eral operations from the picker through the spinning 
of the yarn, then is transferred to the looms and woven. 

One of the most ingenious little devices exhibited is 
an electric engraving machine. The cutting point re
ceives its energy in the form of rapid pulsations from 
the electricity, and if the operator is skillful in sketch
ing, he ne� only take this tool in his hand and guide 
it according to the design he wishes to engrave; and 
the work is done nearly as quickly as a sketch could 
be made with a pencil. Souvenirs in variety are en
graved while the purchaser waits. 

Several manufacturers of sewing machines and em
broidering machines make extensive exhibits of their 
machines in operation. 

Several large printing presses, exhibited by the Chi
Cago daily papers, run at specified times, printing 
papers at a speed of from 10,000 to 40,000 copies per 
hour. Crowds assemble every day to watch the start
ing of the printing presses. 

I tientifit jmericJI. 
Another incident that draws many spectators daily I from the Temeseal, California, mines. Many samples 

is the starting of the 2,000 horse power Allis engine, are shown, illustrating the various operatious through 
the king of the engine plant. which the metals pass before the plate is complete. 

An innocent-looking machine shows a cylinder about Steel billets are shown in several stages of complete
four feet in diameter, the surface of which is roughly ness up to the last stage, in which the sheet steel is 
engraved with no ostensible intent or purpose. But ready for the dipping operation. Large sheets of 
when in operation a board of maple, whitewood, box- American tin and also many samples of terne plates are 
wood or almost any other wood, when fed into one shown, both singly and in cases. Coke, li'llestone, and 
end of the machine, comes out at the other end trans- other ingredients used in the operation of preparing 
formed into such a perfect imitation of quartered oak tin add to the completeness of .the exhibit. In the 
that only an experienced dealer would detect the South Dakota exhibit, tin ore from the Harney's Peak 
manufactured article from the genuine. mines is exhibited, and California makes further ex-

Probably the largest machine tool shown in the hibits of tin in this building and also in its State 
Palace of Mechanic Arts is the planing machine ex- building. 
hibited by the Niles Tool Works Company. It weighs The H. C. Frick Coke Company, Connellsville, Pa., 
270,000 pounds, and has a capacity for planing to the occupies a large space with models of coke ovens, sam
width of 144 inches and to a length of 32 feet or more. pIes of coke, and other accessories to the coke business. 
This is believed to be the largest planer ever built. A There is hardly a more practical and instructive ex
machine of this size is now used in the works of the hibit than this. It shows a bank of sixty·four coke 
General Electric Company, at Lynn, Mass. The table ovens in miniature, each oven complete in itself and 
of this planer is one casting, weighing thirty-five tons. being as natural as life by the use of illQminating gas, 
The machine' is connected with the power plant of the which is burning at all times. There is a superstruc
Exposition, so that its working can be shown. The ture over the shaft of a coal mine, with other necessary 
table returns at a speed three and one-half times buildings to contain the engine and boiler plant, ma
greater than when it is feeding. By the use of an chine shop, etc. The engine plant is a perfect work
auxiliary attachment, which can be placed or adjusted ing model, so that by moving a small lever tbe engine 
on either side of the machine, a cutting width of 25 is made to run, and the hoists which" raise the 
feet is afforded. This company also exhibits several coal up a shaft run up and down, fully explaining 
other large. machines, including a horizontal ten-foot the manner in which the coal is raised from the 
boring and milling machine, a six-foot boring and mine to the bins overhead. The small cars, or 
turning mill, a 63 inch heavy forge turning lathe, and. lames, which convey the coal from the bins to the 
other machines. ' ovens, and which have a capacity su1Hcient to 

In the Transportation building there is a most inter- fill one oven, are run back and forth on a track be
esting exhibit from Germany, consisting of part of a tween the double row of ovens. In front of the ovens 
plank road that was built by the Romans over a moor are piles of coke, barrows, and railway tracks from 
near Osnabrueck. It was a military road constructed which the coke is shipped directly from the ovens to 
across this moor ten and one-half miles long. It has market. Four model tenement houses, such as are 
been buried under moss all these centuries, but was built by this company for its miners, form part of this 
uncovered last year from a depth of six feet of moss exhibit, which in reality represents only a small part 
and other' accumulation. The planks are quite badly of the Standard plant, which comprises 905 ovens. 
decayed, but show faithfully the manner in which the Another feature of this exhibit is a model bin and 
road was constructed. Each plank seems to rest on hoisting plant on a somewhat larger scale, which illus- • 

the one ahead of it, and is pinned to the gronnd with trates in somewhat more detail the manner in which 
a wooden pin eighteen inches Or so' long, passing coal is raised from the mine. This plant is of the most 
through a hole in the plank at each end. modern type, having a steel superstructure with all 

A tramway exhibit, also made by Germany, com- the latest appliances. 
prises a type of tramway that was used in the six- A large map of the United States, giving the 1000.
teenth century, and occasionally seen even at this tion of each coal deposit in the country, and of every 
day in some districts of Hungary. It presents a small coal mine in operation, forms another exhibit. This 
wooden car of about two barrels capacity mounted on map is 18X36 feet in size, and is stretched out on the 
wheels which are but little larger than the hub of the floor under glass so as to be readily studied. Sur
wheel of an ordinary draught wagon. These wheels rounding it are shelves filled with samples of coal, 
run on rails of wood laid about thirty inches apart. each numbered to correspond with numbers on the 
A switch forms part of the model. Crude as this model map, so that visitors at the Exposition who wish 
is, it reproduces completely the general plan upon something more than the superficial view of this ex
which tramways are constructed at this day. Another hibit can see samplell of coal from every mine in 
exhibit reproduces the track of a' tramway that was operation. Twenty-three States are represented in 
in use in Wales in 1776. The rails are a yard in length, these samples. Another interesting exhibit from Pitts
and are of the angle rail type, having a guard of con- burg, Pa., shows the manner in which river steamers 
siderable height on the inside. The rails are of cast take big tows of barges of coal down the Ohio and 
iron, fish-bellied. Each joint rests upon a roughly Mississippi Rivers. This model represents a typical 
hewn stone about fifteen inches square. It was upon stern-wheel steamer with twenty barges in tow; each 
this road that Trevethick ma�e an unsuccessful effort barge is supposed to represent a barge 130 feet long, 
in 1804 to run an engine operated by steam. 25 feet wide, and having a capacity of 13,000 bushels. 

Other models of tracks on this plan of construction At present tows are often twice the size of that 
are shown, each showing an improvement in some re- represented, not infrequently as·much as 20,000 tons 
spect over those preceding it, until the modern method being transported in one tow. 
of railway construction is reached. The development The exhibit made by religious organizations is in 
of the modern railroad track with various modifica- the northwestern corner of the gallery of the Palace 
tio�s is followed down to the latest practice. of Manufactures and Liberal Arts. These exhibits 

A collective exhibit 0f the products of the seven great are almost entirely of tracts and other church liter
Northwestern States traversed by the NorthernPaciftc ature, together with portraits and photographs. The 
Railroo.d Company is made by this company in a train American Bible Society occupies one of the most ad
of exhibit cars, which are fine specimens of car build- vantageous booths, and displays Bibles in a large 
ing and which are fitted up with an exceedingly attrac- variety of bindings and sizes, from souvenirs of the 
tive display of products of the Northwest. These cars Exposition to finely bound volumes. There are 
were built at the shops of this railroad company and Bibles printed in 242 langnages. Included among 
are vestibuled, and also have large bay windf>ws on these is the Bible as just translated for the use of the 
each side, reaching from the floor to the roof. The in- natives in the Gilbert Islands, in the Pacific Ocean, 
terior of the cars is ornamented with fancy woods from representing the last work of translation of the 
the forests in these States; also with grains and grasses. society. A few of the historical Bibles owned by this 
Large displays are made of ores and minerals of all society are shown, among them being pages from 
kindS, building stones, and also the various products Eliot's Indian Bible, edition of 1685, and a copy of 
of the soil, including hops, flax, tobacco, etc. Each the first edition of the authorized version, printed in 
fruit in season is exhibited, showing the perfectness 1611. This is what is termed the King James ver
to which it reaches in these States, which are Wiscon- sion. There is also a fine reprint of the first book 
sin, Minnesota, North Dakota, Montana, Idaho, ever printed in which movable type was used. This 
Washington, and Oregon. Many fine photographs of bears date of 1450, and is the Scriptures in Latin. 
scenes along the route add much interest to the ex- In one corner of the showcase is the "curiosity cor
hibit. ner," containing a va.riety of articles that have been 

In the Palace of Miuing, the Russell process of lixi- paid in exchange for copies of the Bible. The most 
viation for free and rebellious silver and silver-gold highly prized article is a Chinese coin, which is be
ores and tailings is well illustrated by a complete work- lieved to be 1850 years old. 
ing model one-twentieth in size. This model illustrates Inside the north entrance of the Government build
a plant in operation which has a capacity of 125 tons. ing is the United States hatching exhibit. The last 
The entire operation of this process is demonstrated, fish was hatched a month ago, and Mr. Day, by way 
from the placing of crushed ore in the vat to the recov- of giving effective illustrations of the process of arti
ering the metals and clarifying the chemicals. ficial fibil culture, has had recourse to some very in-

. The entire south gallery of the Mining building is genious devices. There are various styles of hatching 
occupied by the exhibit of American tin plate indus- machines. Practically they are constructed on the 
tries. It begins with samples of ore of the tin and of same general principle. Perhaps the glass jar machine 
the iron from which the steel billets are made. Pig gives the most satisfactory results. As its name im-
tin is shown that was mJ:aed in this country, being (Oontinued on page 86.) 
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AN I.PROVED PRINTER'S CO.POSING STICK. 

The illustration shows a compositor's stick designed 
to be conveniently supported from the body, in
stead of being held in one hand, so that both hands 
may be utilized in setting up the type, the stick 
being also provided with a yieldingly mounted plate 
to hold the type in place while the line is being 
formed. The improvement has been patented by Mr. 
Arthur A.' Hill, of No. 327 West Twenty-third Street, 

HILL'S PRINTER'S COMPOSING STICK. 

New York City. The bottom plate of the stick, where 
it is usually held in the hand, is connected by a set 
screw with the outer end of a bent rod, whose inner 
vertical portion is held in a socket formed in a belt 
strapped around the body of the compositor, the arm 
being adjustably held at the desired height by a set 
screw. In the L-shaped adjustable piece, by means 
ofwhieh the length of the line is regulated, and also 
'in the end piece at the outer end of the line, are 
lfrooves about half-type high, extending in the direc
tion of the length of the column. In these grooves 
slide lugs on the ends of a yieldingly mounted plate, 
fitting the measUre to which the stick is set, .as would 
a compositor's rule, but the plate is straillht only on 
iblower portion', its upper part 
being bent or rolled outward to 
form a mouth-like opening for con
veniently inserting the· type be
tween the plate and an ordinary 
printer's rule. In case of leaded 
matter, the spacing lead will an
swer the purpose of the printer's 
rule. This enables the compositor 
to place the tyfle in position with
out following the motion of the 
hand with the eye. The ends of a 
spring band, extending over a part 
of the back of the stick, engage 
the lugs on the .ends of the sliding 
plate, and hold it yieldingly against 
the type as the line is being formed, 
so that· it is not necessary to hold 
each piece in place by the thumb 
until the. next one is inserted, and 
both hands may be used to pick 
up ·the type from the case and 
place them in position in the stick. 

••• 
.'tHE . DESROZIERS . CONTINU01JS 

C1JRRENT DYNA.O. 

We pl"eBent an illustration of a 
. type ,of dynamo which possesses 
_me featnres of marked original
.ity; Il.udwhich, Engineering says, 
llasJ>een making rapid strides in the 
,e$timation of electrical engineers 
,@dtbepublic on the Continent. . The iti�ntor of this machine is M. 
Bdo'Q&rd �S� ingenieur des 
mill$ et,�ertp�s Ie consell cle Ill. 
Ptefectu]',�e.Ilt Seine, well known 
Xl eODJl�ion . with electric lighting 
&J:I..d:t.l;!lcti()nente],prise jnFrauce, 
.wheN.ibe dyna:Ii:rG we illustrate has 
for so�years past been supersed
ing other types in the leading cen
tral stations in that country. 

. A short .. description will sllffice 
toindicatJi the striking features of 
this.dynll.mo machine. Our illus
tl'$i;iOB is of Il. 100 kilowatt ma
chine, which, it will be seen, has 
tbe geJ,leral appearance of a mul· 
tipol$J-d:ynamo; The speciltl fea,
till'&� •• tp. be fOllnd in the arma.ture. 
wbich '·lil built uv wit�out an iron 
core. a.nd whieb. o� to its large 
cliarueter, is wen � to direct 

Fig. 2. 

,4 

'eitutifie �mttital. 
driving, now becoming more and more recognized as a 
desideratum for central station and electric traction 
purposes among leading electrical engineers in this 
country. In Fig. 2 the method of winding is shown. 
The core is composed of a round disk of papier mache, 
which is divided into a number of segments, 32 in 
this instance. Starting from a point, R, the arma-

Russia and Austria.. In all, dynamos aggregating 
about 12,000 horse power have been manufactured by 
the Maison Breguet, who are the makers of the dynamo 
in France, and it will thus be seen that these machines 
are adapted for all pUl'poses for which continuous cur
rent dynamos may be required. 

••••• 
ture conductor is curved along the circumference until A STRONG AND CHEAP BEDSTEAl). 

it reaches a segment at C, where it is passed through An iron bedstead especially adapted for use in 
the perforated papier mache disk, and carried radially prisons, insane asylums, etc., is shown in the picture, 
down the other side to the hub, where, at d, it is again and has beell paten� byMr. John J. �. Of 
threaded through the disk. It is then carried along the Salem, Oregon. Asw�n be seen, it is made of but few 
hub until a segment at h is reached, 
wheu it is brou�ht radially up to the 
circumference again, and so on until 
the whole armature is wound. The 
threading of the wire through the per
forat.ed and rf'cessed disk holds the 
conductor rigidly in place, thus dispos
ing of a fruitful source of trouble in 
dynamo machines as ordinarily con
structed. Thp, papier mache is cut 
away, as in Fig. 3, finally, thus result-
ing in thorough ventilation for the 
whole structure, and so enabling a 
higher current density than usual to 
be employed. Stability is given to 
the whole by "spiders" of German 
silver, keyed on to the shaft, and 
preventing the displacement of the 
disk and its conductors. More t.han 
forty-five of these machines have been supplied to 
the French navy, and as many more are in course 
of construction, while the Messageries Maritimes 
and other steamship lines have adopted them largely. 
But it is for the purpose of central 8tation and 
electric traction that these dynamos have made their 
special mark. Four dynamos, with an output of 640 
horse power, have been installed at the central station 
in the Rue de Bondy, Paris, and the same number of 
equal power at the central station of the Nord. 
Fonrteen dynamos aggregating 2,200 horse power have 
been supplied to the Compagnie Parisienne de l'Air 
Comprime fO'r the Popp central stations in the same 
way. Among many private installations thosp. of 
Baron Alphonse Rothschild and Baron GUlltav Roth
schild, at the Chateau de Ferrierell and the Chateau 
de la Versine. may be enumerated. Many others have 
been supplied to the governments and private firms in 

.1<'0. 1. rig 3. 
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THE DESROZIERS DYN AlIO. 

DUGAN'S INDESTRUCTIBLE BEDSTEAD. 

parts, strongly put together, and there arE! no legs or 
other piece!;! which can be wrenched from the bed and 
used as weapons. The head and foot pieces each con
sist of a single length of bent iron pipe, the opposite 
posts thus formed being connected by cross braces 
which are simply iron rods extending through the 
posts. On each post is an ordinary T-coupling, held 
in place by a bolt, the couplings supporting the side 
bars, which are simply pipes screwed into the nip
ples of the couplings and fastened by bolts. At the 
head and foot· are transverse angle irons, having per
forations to which the mattress may be fastened, each 
iron being recessed at the ends to fit against the coup
lings, and having end straps bent around and 'fast
ened to the nipples by bolts, whereby all the parts are 
firmly bound together. The woven wire mattress .is 
stretched from one end angle iron to the other, and 
its ends are doubled under straps or bars fastened to 

'. 

the tops of the irons by bolts, thus 
firmly clampinll the Ula.ttressiJ), 
place. 

••• 
Langnage In Determining 

Hnman Race •• 
French anthropologists agree 

that a few anatomical characters 
are not enough to determine a type 
of race, and that it is necessary to 
investigate all or as many as pos
sible of such characters. Anthro
pology does not interfere with eth
nology, because each has its dis
tinctive field of inquiry. Anthro
pology does not say that physical 
characters are superi,?r or inferior 
to linguistic characters; it says that 
the two sciences are of a different 
order and for a different purpose. 
The first relates to the physicaJ 
element constituting peoples; the 
second to the classification of these 
peoples. Language grows, loses, 
borrows, changes, transforms, and 
all this independent of anthropo
logical characters such as beliefs, 
customs. industries. Physical cha.r
acters are hereditary and inherent 
in the blood, but linguistic char
acters are not. If a Red Indian is 
born among strangers and without 
the. society of his parents or race, 
he will speak not his own language 
but that of those who rear him; 
but he will retain all of the physi
cal characters of his race, notwith
standing. Different and opposing 
races may speak the same lan
guage, and on the other hand the 
same race may speak different lan
guages. 

.. .. � ... 
IF not absolutely th.e o\dest, the 

Stora Kopparberget in Sweden is 
the oldest copper mine of, which 
we have any official figures. It 
has been worked continu()usly for 
nearly 800 . years, and .a .. table. ,41 
given whi3h, show!! t��' pr,od,\lc,��on 
for each year sin�.,· .���. · ... :9.W JiB 
proba,bly .. the only . nliD\(," p( <fij� 
world for which �ures" 6f�gau� 
tron lor ·_ye&r8 �·be� 81lown� 
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AUGUST 5, IB93·] 
A REVERSING GEAR FOR ENGINES. 

To facilitate the reversing of the engine without the 
use of the link motion is the object of the improve
ment represented in the illustration, which forms the 
subject of a patent issued to Messrs. Thomas F. 
Whittington and William A. Fishering, of Xenia, 
Ohio. The cylinder has the usual inlet ports, and the 
exhaust port adapted to register with sets of ports 
formed in a movable valve seat held adjustably in the 

85 
cities, and innumerable ports and havens, from which metic of the past has no logarithms with which to 
the agricultural and manufactured products of one- compute the problems of the economic and commer
third of the arable surface of the United States can be cial future of the West. It will be predominant in the 
shipped to all parts of the globe. The territory which development, not of this country alone, but of the 
it drains is considerably larger than central Europe. hemisphere, and will give direction to the destinies of 
Lying wholly in the temperate zone, equally removed the human race, 
from the languors of the tropics and the rigors of the When the first furrow was broken on the prairies of 
pole, its climate favorable to health and longevity, its Illinois, there was not an iron plowshare in the 
calcareous soil adapted to every variety of agriculture, world. Men are yet living who might have seen the 

it is the region where the elements first steamboat on Western waters, on her trial trip 
of prosperity are most abundant from Pittsburg, in 1811, and who were in active life 
and stable, and the conditions of when the first passenger rode in a railway train, and 
happiness most permanent and se- the first telegraphic dispatch was sent. The early set
cure among the habitaticns of men. tIers of Missouri had to depend on flint and tinder for 

One hundred years ago, the pio- fire. Most of the inventions in machinery, nearly all 
neers from New England, the ad- the appliances for comfort and convenience, were un
vance guard of the great column of known to the pioneers of the West. Their victories 
Anglo-Saxon migration that has were won with few of the methods and devices now re
during the interval marched to the garded as indispeusable in even the humblest walks of 
Pacific, abolishing the frontier and life. When its agricultural, mining, and manufactur
conquering the desert, descended ing resources are fully developed by steam and elec
the western slopes of the Alleghe- tricity, the Mississippi Valley will support and en
nies into the valley of the Ohio and rich, without crowding, 500,000, 000 .people, and be not 
disappeared in its. solitudes. Chi- only the granary but the workshop of the planet. 
cago, Cincinnati, and St. Louis were • , • I • 
outposts of civilization, exposed to Tbe Railroad Y. lU. C. A. 

W1UTTINGTON &: FISHERING'S REVERSING GEAR FOR ENGINES. 

the brand and the tomahawk. A The railroad department of the Young Men's Chris
few log huts, trading stations and tian Association now has a membership of 20,000 rail
mission houses were scattered along road employes, ,and is organized at over one hundred 
the crnmbling banks of the rivers division points. The railroads appreciate the value of 
and in the profound depths of the the Y. M. C. A. to the men and contribute over $100,000 
forests. There were neither high- annually to its support. The ofJcials of the railroads 
ways nor public conveyances, com- desire to provide influences to counteract the saloon 
merce, agricultllre nor manufac- and other evils which tend to debase and demoralize 
tures, no schools, churches, nor so· the men, and thus render them unfit for service in the 

steam chest on the cylinder, as shown in the small ciety, nothing but nature and its vicissitudes, the savage responsible positions in which they are placed. The 
view. A stem connected to the movable valve seat and his prey. From that unsurveyed wilderness, in less I privileges of the association include reading rooms, 
extends through one end of the steam chest, and is than a century, 21 States have been admitted into the libraries, bath rooms, parlors, gymnastics, bowling 
pi votally connected with a lever in reach of the engi- Union, having an area of 800,000, 000 acres, a population alleys, luneh rooms, educational classes, entertain
neeI', when the improvement is applied to an ordinary of more than 35,000,000, and wealth beyond meas- ments, religious services, and social receptions. Some 
engine, but in a locomotive this lever is connected to a urement or computation. Sparsely inhabited, with of the privileges are free to all employes of express, 
rod which extends to within easy reach in the cab. rnde and unscientific methods, its resources hardly telegraph, railway, and palace car companies and mail 
On the movable valve seat, over the res'pective ports, touched, the States of the Mississippi Valley last year clerks, but certain privileges, such as baths, etc., are 
are slide valves whose stems extend through stuffing produced more than three-quarters of the sugar. coal, exclusively for members of the association. The Penn
boxes in one end of the steam chest, the outer ends corn, iron, oats, wheat, cotton, tobacco, lead, hay, sylvania Railroad Company has contributed $10, 00C' 
of the stems being connected with arms, one of which lumber, wool, pork, beef, horses, and mules of the en- toward a railroad Y. M. C. A. building in Philadelphia; 
is secured on a transverse shaft while the other is se- '  tire country, together with a large fraction of its gold besides donating a lot worth $22, 000. An interesting 
cured on a slee'Ve loosely mounted on the shaft. On and silver. Their internal commerce is already greater pamphlet is published by the International Committee 
the shaft and on the sleeve are arms connected by than all the foreign commerce of the combined na- of Young Men's Christian Associations at 40 East 23d 
links with the ends of an arm secured at its middle on tions of the earth. Street, New York City. It is entitled " A Railroad 
a rocking shaft, an arm secured to which is connected China supports 400,000,000 people upon an area Problem and its Solution. "  Mailed to those interested 
with a s1eeve slidIng on a rod on the pitman, the smaller and less fe�ile. The civilization of Egypt, on receipt of postage. 
swinging motion of which imparts a longitUdinal whose monuments have for forty centuries excited the 
sliding motion to the valve stems in opposite direc- aWe and admiration of mankind, was nourished by 
tions. With the movable valve seat in one position the cultivation of less than 10,000 square miles, in the 
one of the slide valves is rendered inactive, and with it narro w valley and delta of the Nile. The delta of the 
in another position the other slide valve is inactive, Rhine, and the adjacent lands reclaimed from the Zuy
and by giving but a half movement to the movable del' Zee, less than 15, 000 square miles, have long sus

. . . , .  
Trial ot tbe Baneroft. 

The third and final trial of the United States steamer 
Bancroft tooI('place in Long Island Sound July 13. A 
speed of 14'4 knots was attained, although the con
tract only called for 12 knots. The battery tests ,!er8 

valve seat, the two sets of ports can be dis
connected from the cylinder ports, enabling 
the engineer to shnt otI steam in case of 
accident to the throttle or other parts of 
the locomotive . •  As the movable seat can 
readily be changed whenever it is desired to 
reverse the engine, the usual link motion 
employed ,for reversing is entirely dispensed 
with. 

. .. � .. 
A HANDSOKE TEAK OF CATTLE. 

To the Editor of the Scientific American : 
After having your paper in our family 

since 1859 I take the liberty to send you a 
picture of three white cattle, the Jumbo 
team, weight 6,000 pounds, half brothers, 
not three days ditIerence in age. All white 
as snow from three cows that were not 
alike. . The breeding being remarkable. 
Names Jupiter, Saturn, and Uranus as they 
stand. They are used as a team for all 
heavy farm work, are quiflt and thoroughly 
broken, making a powerful team. They 
were bred by me, and are six years old. 

JAS. GALLOWAY. 
Pontiac, Michigan, 1893 . 

.. . . .  ., 
Gr�_tb o� tbe Great West. 

The Mississippi River has 600 affiuents 
whose courses are marked upon the map, 
and a drainage area of 1, 257, 545 square 
miles. The traveler embarking upon a 
steamboat can sail from Pittsburg, 4,300 
miles, to Fort Benton, Mont., and from 
Minneapolis, 2,200 miles, to Port Eads, on 
the Gulf of Mexico. Should he choose to extend his 
voyage to the head of navigation upon its 45 naviga
ble tributaries, his outward journey would exceed 
16,000 miles, through 23 States and Territories of the 
Union, says the Industrial World. 

This stupendous water system is equivalent to a 
land-locked harbor, an estuary or an arm of the sea, 
penetrating into the North American continent farther 
than from New York to Liverpool, with a coast line of 
32,000 miles, baving hundreds of populous towns and 

A PRIZE TEAM OF CATTLE. 

tained the United Kingdom of the Netherlands, and 1 very succe�sful, as was"also that of th.e Williamson 
given to a dense population wealth, comfort, and con- steam steenng apparatus. A complete ClrcIe was made 

tentment. The delta of the Mississippi, below its in four minutes thirty-three seconds, with both en

junction of the Ohio, richer than the Nilp or Rhine, ex- gines running at full speed ; and in seven minutes forty

ceeds the combined area of Holland and Egypt, and is two seconds, with starboard engine going ahead and 

destined, nnder the stimulus of free labor and the in- port engine backing hard. The compasses showed, 

centives of self-government, to build a fabric of society upon testing, a marked deviation, owing to the fire of 

more opulent and enduring. Add to this the inex- the batteries. This phenomenon is not new, but rarely 

haustible alluvium of the streams above, and the fer- has the change been so clearly shown to be due to bat

tile prairies from which they descend, and the arith- tery fire as in this case. 
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WORLD'S FAIR NOTES. 

(Oontinued from page 88.) 
plies, it is composed of a large glass jar fitted with a 
lid which screws down tight. Two glass tubes extend 
through the lid, and one reaches the bottom of the 
jar. Water is run through the longer of , the tubes 
into the jar, which is about half full of the tiny eggs 
of the fish, and maintains them in continual motion. 
Unless tpe eggs are thus kept moving, they would 
very soon first unite and then decompose. The spawn 
is thus agitated until a pair of eyes show through the 
thin membrane that envelops the egg. Then the tail 
begins to develop, and as it grows it swings round until 
the egg breaks. Eventually the fry is carried by the 
overfiow tube to a still larger glass jar called the 
nursery. Food in a comminuted state is there sup
plied to the fry, and as soon as the young is large 
enough it is introduced to a large tank and fed with 
bigger pieces of food. Finally the sufficiently matured 
fishes are shipped off to wherever there is need of a 
finny population in lake or river. It takes four days 
to hatch a shad, but whitefish require from forty to a 
hundred and twenty days under the same conditions. 

A Bible which came from England in the Mayflower 
and was in use on board that vessel in 1620 is to be seen 
at the W orId's Fair. It is the property of Mr. and Mrs. 
James L. Gates, of Milwaukee, Wisconsin. Mrs. Gates 
came to possess the prized volume through her father, 
Mr. John G. Meade, of Northwood, N. H. It has been 
owned successively by the Winthrops, Moultons, How
lands,Hiltons and Meades, these being the ancestors of 
Mrs. Gates. This Bible was published in London in 
1611. There is no dou bt of its history; considering that 
it is 282 years old, it is remarkably well preserved. It is 
quite complete from Exodus XV. to the First Epistle 
of John. The type is large and clear, and the press 
work first class. The book typographically must have 
been high up in its day and generation. It is a pure 
King James, and mention has been made of it in the 
encyclopedias as historic. Both the boards of the 
cover have been gone long ago, but a piece of the back 
is still attached. Though the leaves are faded they are 
still strong and clean. Frequent notes arEl entered on 

. the borders and bottom of the pages. The old-fash
ioned " s " of the form of an " f " is used. . 

Among the objects of interest that were intended 
to be exhibited at the World's Fair was a checker 
board, a remarkable result of taste, skill, and , pa
tience. Charles Manson is the name of its maker. He 
was born in Sweden, and there he acquii-ed the art of 
wood carving, for which so many of his countrymen 
seem to have a natural aptitude. He now claim� Chi
cago as his residence. The board is 20 inches square 
and is mounted on cork legs 3 feet high. This table 
is composed of no less than 28,070 pieces of wood, rep
resenting almost every known kind.of timber, from the 
cedar of Lebanon to the pine of Georgia. Some of 
the pieces are as thin as paper, and every oue of them 
was cut by hand. It took three years to finish the 
work. On the top the variously colored woods are ar
ranged so as to make very effective mosaic groups. 
The cost of this table has be<:!n estimated at $1,000. 
Occasionally, in modern times, prolonged application 
of artistic talent has been 'put forth by mechanics, and 
where the result is worth the pains, it has a moral effect 
of considerable value; but to see what man can accom
plish in minute objects requiring a great many years 
for their completion, one has to go back to ancient 
Babylon. The products of the seal and stone cutters 
of that famous seat of civilization are at this day It 
marvel What sustained them in the long task, and 
enabled them to execute so exquisitely in the very mi
nutest details, was, as an antique motto has it, " loy
alty to the sovereign and fidelity to the gods." 

In the Old Vienna department of the Midway 
Plaisance there is on view a most interesting collec
tion of mummy portraits. When the body of an 
ancient Egyptian was embalmed, it was the custom 
of the relatives to place his portrait outside the 
mummy case. The portrait was generally painted on 
a thin wooden panel, and it was so laid over the face of 
the deceased, and so wrapped round the edges by the 
shroud, as to produce the effect of a living person look
ing out from the drapery at the mourning friends when 
they paid a visit to the place of sepulcher. Recently 
great numbers of such portraits have been discovered 
in an excellent state of preservation. The execution is 
in many instances excellent, and the color still remains 
surprisingly fresh. These portraits have been found 
of much scientific value from an ethnological point of 
view. 

The threatened war in Siam has fixed all eyes upon 
that little country, and the exhibits of Siam at the 
�air are coming in for a full share of the awakened in
terest. The display of the kingdom of the white ele
phant though small is creditable ; fine wood, ivory, and 
metal work fills up the small pavilion, or rather pa
goda, in the Manufactures building. Some idea of 
the richness of the metal work may be obtained when 
it is stated that a single cuspidor exhibited is valued 
at $500 • . . In front of the pagoda are enorm�us elephant 
tusks valued at $2,000 apiece. The display in the 
Agricultural building is very fine, some of the Biaw.ese 

J,1tlt1f1( �mtri(a •• 
plows being inlaid with mother-of-pearl The Siamese 
excel in fruit preserving, many of them being carved 
into the form of fiowers. In the Transportation build
ing may be seen bullock carriages, the joss chairs used 
by priests in carrying idols, green chairs for officials, 
and various kinds of boats. 

Many of the exhibits at the fair have a card fastened 
to them. asking visitors in English, French, German, 
Italian, Spanish, Turkish, and Arabic not to touch the 
articles exhibited. It is very noticeable that most of 
the handling of articles is done either by the Hoosier 
or the Connecticut Yankee, and the exhibitors fear the 
deadly umbrella which is frequently used to see 
whether a porcelain jar is hollow or not. A :corre
spondent saw four pieces of fine Austrian glassware 
swept off the exhibition table in the Manufactures 
building, a few weeks ago, by a woman with an um
brella with which she pointed to the exhibits. 

The sign " Sun Spots Now on View " attracts 
crowds to the Naval Observatory. The government 
does everything at the Fair in the most liberal manner 
and the observatory is open to visitors from 1 to 5, 
and on pleasant evenings from 8 to 10 o'clock the lieu
tenant in charge entertains visitors by views of the 
stars. The sun ' spots are finely shown by the five 
inch equatorial 

The other evening a sky-rocket crashed through the 
roof of the Manufactures building and set fire to one 
of the curtains near the roof; three firemen climbed 
out on one of the cross beams and tore down the cur
tain, which was extinguished when it reached the 
floor. It is the opinion of Exposition officials that, 
had the roof of the Manufactures building been 
crowded with visitors, as doubtless would have been 
the case but for the recent action of the administra
tion in regard to prohibiting visitors from ascending 
to the roof, a panic would have ensued that must 
have resulted disastrously. Hereafter all fireworks 
will be set off from fioats moored 1,000 feet out in the 
lake. 

The National Commission has given notice for all 
exhibitors and others who contemplate bringing suits 
against the United States government for losses and 
damages sustained by them at the World's Fair, to 
file an itemized account of such claims. It is under
stood that already suits amounting to $400,000 have 
been prepared. The suits are mainly on . account of 
damage to exhibits. It is It. significant fact that the 
government had to pay $300,000 after the New Orleans 
Exhibition. 

Alexis Columbus, of Buffalo, aged one hundred and 
four years, has arrived in Chicago. He is said to be a 
lineal descendant of Columbus, who was the great
great-great-great grandson of Christopher Columbus, 
whom he resembles in a remarkable degree. 

Sweden began a three days' celebration on July 20, 
when a mighty column of people from the land of the 
Midnight Sun entered Jackson Park with music 
playing and yellow and blue banners waving every
where. Fifteen thousand people marched in the pa
rade, each with a knot of blue and yellow somewhere 
about the person. The singing societies rendered ap
propriate music. The Swedish building was thronged 
all day, and the exhibit ot:this rich little country was 
much admired... 

The hug�earch light on the Manufactures building 
was madie by Schuckert & Co. , Nuremberg, Germany. 
The lamp requires 150 amperes and 50 volts. The 
jl'ffrror is 5 feet in diameter, and the thickness is nearly 
an inch. It is heavily silvered on the back. The 
lamp is operated by . small electric motors. ' The sur
face intensity of this mirror is 194,000,000 candle power, 
and the light is so brilliant that a newspaper me.y be 
read by its light eight miles distant. 

.. ' . 1 ., 
POSITION OF THE PLANETS IN AUGUST. 

JUPITER 

is morning star. The stately planet is in quadrature 
on the 22d at 10 h. 53 m. P. M., when he is 90° 
west of the sun. He is then symmetrically placed 
half way between conjunction and opposition, rising 
about midnight, and making his meridian pass
age about sunrise. He will appear before midnight, 
after quadrature, and the time will soon come when 
it will no longer be necessary to rise in the small hours 
of the night to behold this radiant orb. Everything 
about this planet is interesting, and is becoming more 
so as investigation is more closely directed to his cloud 
surface and the movement of his satellites. 

The great red spot of 1878 is as much of an enigma 
as it was when first discovered. The brilliant astro
nomical event of 1892 was the discovery of Jupiter's 
fifth satellite. Latest of all, Mr. Pickering from his 
eyrie at Arequipa reports some anomalous proceedings 
of the Jovian satellites, especially the first satellite. 
It presented a variety of form or shape, being ellipti
cal, round, almost round, perfectly round, with all the 
intermediate phases. The third satellite on emerging 
from behind the disk of the planet was flattened in a 
direction parallel to the planet's border. The observer 
suggests that the Jovian atmosphere is the cause of the 
flattening. 

Jupiter in. quadrature is in. :tIne  position for observ-
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ing his satellites. The following are some of the most 
interesting configurations. They are taken from the 
Nautical Almanac, are for an inverting telescope, are 
given in Washington mean time, and 1 o'clock in the 
morning is the hour to look for them. 

On the 3d, I, II, III, IV, are all on the right or east
ern side of the planet. 

On the 7th, IV is making a transit, I and III are on 
the left, and II is on the right. 

On the 8th, II is making a transit, III and IV are 
on the left and I is on the right. 

On the 12th, I is making a transit, II and IV are 
on the left and III is on the right. 

On the 17th, II, I, III, IV, are all on the right. 
On the 20th, I is occulted, II and III are on the 

left and IV is on the right. 
On the 23d, III is occulted, 1 and II are on the left 

and IV is on the right. 
On the 27th, I, III, II, IV are all on the left. 
The moon, two days after the last quarter, is in con

junction with Jupiter on the 6th at 3 h. 13 m. A. M. , 
being 4° 10' north. The conjunction is visible, occur
ring an hour and a half befere sunrise. 

The right ascension of Jupiter on the 1st is 3 h. 43 
m., his declination is 18° 43' north, his diameter is 00'.0, 
and he is in the constellation Taurus. 

Jupiter rises on the 1st at 11 h. 47 m. P. M. On the 
31st he rises at 9 h. 59 m. P. M. 

VENUS 
is evening star. Her movement in .this part of her 
course is very slow, She remains at about the same 
distance from the sun during Augnst as she did dur
ing July, setting about an hoW and five minutes 
after the sun on the 1st and an hour and twelve min
utes on the 31st. She is, however, coming toward us, 
for her size and brightness are increasing. Her diame
ter, which, at superior conjunction, was 9'.8 is at the 
end of the month 12'.8, her light number, which at 
superior conjunction was 46.6, is at the end of the 
month 63.7, and instead of being a full round orb 
represented by unity or 1, her enlightened surface is 
indicated by 0.843 at the end of the month, and she 
is decidedly gibbous when seen in the telescope. 
Figures are, however, not needed except to strengthen 
the impression. The observer who watches the sun
set will in s, short time behold the star where sweet
ness and serenity are enthroned, and will readily 
recognize the approach of the planet to the earth from 
her greater brilliancy. 

The moon, when a two days' old crescent, is in con
JUDction with Venus on the l3th, at 6 h. Om. �.lL, �ing 
1 ° 41' north. Moon and planet will be near each other 
when it is dark enough to see them. 

The right ascension of Venus on the 1st is 10 h. 
27 m. , her declination is 11° 21' north, her diameter is 
11'.4, and she is in the constellation Leo. 

Venus sets on the 1st at 8 h. 20 m. P. M. On the 
31st she sets at 7 h. 43 m. P. M. 

MERCURY 

is the evening star until the 8th, and then morning 
star. He is in inferior conjunction with the sun on the 
8th. at 5 h. 3 111.. A. M., when he appears on the sun's 
western side to commence his short career as morn' 
ing star. He reaches his greatest western elongation 
on the 25th at 9 h; P. M., when he is 18° 16' west of the 
sun, and is visible to the naked eye as morning star. 

The moon, on the day of her change, is ill conjunc· 
tion with Mercury on the 11th at 2 h. 5 m. A. M., being 
9° 32' north. 

The right ascension of Mercury on the 1st is 9 h. 
27 m., his declination is 10° 4' north, his diameter is 
11' .0, and he is in the constellation Leo. 

Mercury sets on the 1st at 7 h. 16 ill. P. M. On the 
31st he rises at 3 h. 59 m. A. M. 

SATURN 

is evening star. He is in conjunction with Gamma 
Virginis on the 8th, being 34' south. After that time 
he recedes from the star, and will return to its vicin
ity only after making a thirty years' trip around the 
zodiac. Saturn and the double star have for several 
months been objects of great interest to naked eye 
observers, while the telescope has brought them out 
in almost unrivaled splendor. ' The planet encircled 
by its rings and moons, and the noted double star, 
sometimes seen in the same field, have had many en
thusiastic admirers. European astronomical journals 
abound in appreciative descriptions of the unique 
celestial picture. The exhibition closes during the 
present month. 

The moon, when four days old, is in conjunction 
with Saturn, on the 15th, at 9 h. 59 m. A. M., being r 
26' south. The conjunction is invisible, occurring in 
the daytime. 

The right ascension of Saturn on the 1st is 12 h. 34 m., 
his declination is 1° 11' south, his diameter is H;'.6. 
and he is in the constellation Virgo. 

Saturn sets on the 1st at 9 h. 44 m. P. M. On the 
31st he sets at 7 h. 52 m. P. M. 

MARS 

is evening star. He is in aphelion on the 16th at 11 ·h. 
P. M., and at his greatest distance fl'OlP. the sun, 18,-
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000,000 miles further from him than when in perihe
lion. As he is less than three weeks from his conjnnc
tion with the sun, he is also at nearly his greatest 
distance from the earth. At his opposition last August, 
which was near his perihelion, he was 35,000,000 miles 
from the earth, and his diameter was 2�".6. At his 
aphelion on the 16th he is nearly 247,000.090 miles from 
the earth. and his diameter is 3'.8. The apparent bril
liancy of the planet must, therefore, vary greatly from 
the immense changes of distance. 

The moon, the day after her change, is in conjunc
tion with Mars on the 12th at 3b. 31 In. A. M., being 3° 
14' north. 

The right ascension of Mars on the 1st is 9 h. 34 m. ; 
his declination is 15° 43', his diameter is 8".8, and he 
is in the constellation CancElr. 

Mars sets on the 1st at 7 h. 44 In. P. M. On the 
atst he sets at 6 h. 34 m. P. M. 

URANUS 
Is evening star. He is moving eastward or in � 
motion, and must be looked for, with the aid of a tele
scope, between Alpha Librre and Lambda Virginis. 

The moon, two days before the first quarter, is in 
Ilonjunction with Uranus on the 17th at 3 h. 11 m. P. 
M., being 1° 59' south. 

The right ascension of Uranus on the 1st is 14 h. 18 
m. , his declination is 13° 28' south, his diameter is 8'.7, 
and he is in the constellation Virgo. 

Uranus sets on the 1st at 10 h. 43 In. P. M. On the 
81st he sets at 8 h. 48 m. P. M. 

NEPTUNE 

is morning star. He has advanced in his course so far 
west of the sun, rising at the end of the month about 
11 o'clock in the evening, that he is visible in large tel
escopes. He may be found about 4° north of Aldebaran. 

The moon, three days after the last quarter, is in 
conjunction with Neptune on the 7th at 3 h. 31 m. A. 
M. , being 5° 31' north. 

The right ascension of Neptune on the 1st is 4 h. 47 
m., his declination is 20° 53' north, his diameter is 2'.5, 
and he is in the constellation Taurus. 

Neptune rises on the 1st at 0 h. 45 In. A. M. On the 
31st he rises at 10 h. 49 m. P. M. 

Venus, Mars, Saturn and Uranus are evening stars 
at the close of the month. Mercury, Jupiter and N ep
tuDe are morning stars. 

• . e  . •  

N ansen's Polar Expedition. 
Dr. Nansen sailed from Christiania, Sweden, for the 

North Pole on June 26. The vessel which carries the 
expedition is the Fram, which was built, under the di
rection of Dr. Nansen, with a view to resisting the 
thrust of the ice-pack. This vessel is fully described in 
SUPPLEMENT 882. Provisions sufficient for five years 
are carried, though it is not expected that the trip will 
take as long as that. The vessel wi1l follow as near as 
possible the path of the ill-fated Jeannette. It is be
lieved that articles, which were afterward found in 
Greenland and which were identified as belonging to 
the Jeannette expedition were carried directly through 
the polar sea, passing the pole en route. Now Dr. 
Nansen believe'S that if he rams the Fram into the ice
pack, he will be carried in precisely the same man
ner as the articles from the Jeannette, and that finally 
he will land on

'
the east coast of Greenland. This is an 

excellent theory, and there is considerable chance of its 
being the true one ; but it remains to be seen if the 
Fram is strong enough to stand the enormons pressure 
which ground the Jeannette to pieces. Dr. Nansen 
estimates that three years will probably be necessary 
to allow for the drifting in the ice-pack. He fnlly ex
pects to return, and we hope the brave explorer may 
do so. 

• • • • • 

Chinese Use of' Towels. 
It appears from the latest consular report from 

Swatow, in Southern China, that among cotton 
goods the import of towels alone has shown any 
improvement. But, the consul explains, this does not 
imply any increased attention to personal cleanliness 
on the part of the inhabitants of the district, for the 
towels are used for clothing. The breadth of the 
ordinary towel being that from shoulder to shoulder, 
two sewn together will make a coat. Sleeves are dis
pensed with. and except for the armholes there is none 
'Of that waste of material which is especially repugnant 
to the Chinaman, and which the size ·of his native 
piece goods and the fashion of his clothes conspire to 
avoid. 

· . .  ' . 

ONE of the most troublesome pests that inflict house
keepers are the red ants. And when they once get 
into a house, they are very difficult to dislodge. The 
writer had a trying experience with them for a long 
time. EverY effort to get rid of them was without 
avail. In his dire extremity he applied to Sallade & 
Co .• 53 West 24th Street, for relief. The resultwas the 
Sallach Company, with their insect exterminator, ac
complished their work most satisfactorily and the 
house is free of ants. 

THE J'B.BNml EXHIBIT OJ' LOCOIIOTIVEB.-THE BETH- I design of the founder to build a city in which, as LEU. mON COIIPANY'S EXHIBIT AT THE WORLD'S far as possible, all that would promote the health, 
FAIR. comfort, and convenience of a large working popu-

The Transportation buildintratthe World's Columbian lation would be conserved, and many of the evils 
Exposition is justly popular, and is usually thronged to which they are ordinarily exposed made impos
with interested visitors. We have already illustrated sible, while at the same time conducting the enter
the magnificent " golden gateway" of this great build- prise on sound business principles, looking for a 
ing, and we now present a view of the interior. moderate and sure return on the capital invested. 
The most striking object, and that which at once Pulhnan is in many ways a model town ; the wide, 
arrests the attention of every spectator, is the great clean streets, the excellent water and sewage pumping 
model of the Bethlehem Iron Company's steam ham- systems render Pullman a healthy and pleasant place 
mer. It occupies the center of the transept, and the to live in. The town is well worthy of a visit, and, with 
open space below the hammer proper forms an arch- proper introductions presented at the Chicago office, 
way of grand proportions. It is very appropriate there is no difficulty in obtaining permission to visit 
that this modern " Colossus of Rhodes " should rise the interesting shops of the company. The great Cen
amid the models and sections of great ocean steam- tennial Corliss engine runs the works. The model ex
ers and battle ships, which depend to so large an ex- hibited in the Transportation building gives an excel
tent upon the products of the forge. The height of lent idea of the way the town is laid out and of the 
the hammer from floor to cylinder head is ninety- principal buildings. 
one feet. The anvil block is removed and exhibited One of the most noticeable and unique exhibits in 
at one side. The Bethlehem hammer, of which this is the Transportation building stands in the space allotted 
a model, is a 125 ton hammer, and one of the largest to French exhibits, just south of the center of the 
in the world. The plates of the seventeen-inch armor building and east of the main aisle, near the great 
which recently stood very satisfactory tests at Indian hammer. This exhibit consists of a pyramid of 
Head, on the Potomac, were forged by , means of this wrought iron locomotive and car wheels of all descrip
machine. The model is built of wood and staff, so tions, partly shown in our engraving. The wheels ex
cunningly fashioned that in outward appearance it hibited are of various sizes and designs, as can be seen 
resembles a mass of metal. from the illustration, and are all made in the Couzons 

The exhibits of the Bethlehem Company near by works of Arbel, at Rive de Gier, France. 
are divided into three sections. In the first are the The Railway Review says the works, as they 
products of the hydraulic forging presses, two huge now exist, are specially fitted for making wrought 
hollow steel forgings which form the barrel and iron wheels, forged under the - steam hammer, and 
jacket of a 13 inch navy gun. A smooth-forged trun- can make wheels of every size from those of 9!'4 
nion hoop used for securing one of the new 12 inch, inches in diameter, for use under mine trucks, up to 
50 ton army guns to the carriage is exhibited, also a high speed locomotive wheels of 87 inches in diameter. 
12 inch breech-loading rifle, made at the Washington Between 300 and 400 men are employed, gas heating 
Gun F8,ctory. from the Bethlehem Company's fluid- furnaces are used, and also every other new improve
pressed hydraulic-forged steel. This rifle, which has ment which the business demands. By these improve
a muzzle velocity of 2,000 feet a second, weighs 45 ments the company are enabled to gnarantee a service 
tons and is 37 feet long. With a charge of 450 pounds for their wheels of 300,000 miles. 
of powder, an 850 pound projectile will perforate over The process of manufacturing the car wheels in the 
22 inches of iron. Th!s little plaything has been Couzons works is practically as follows : The rim is 
christened " Alice." 

'-
first cut to length, bent to the proper radius and the 

In the second section of the exhibit is a model of a ends welded, the welding being partially accomplished 
113 ton steel ingot from which the colossal armor by means of a screw clamp while the rim is in the 
plates are forged. An extraordinary example of forg- fire. The rim is then divided into as many equal 
ing is a seven-foot ventilator for the monitor Puritan ; parts as the wheel is to have spokes, and by means of 
this was forged in one piece without welds, the mate- a special shaping machine grooves are cut, which re
rial nickel-steel. A seventeen-inch nickel-steel armor ceive them. The spokes are rolJed to an elliptical 
plate on exhibition is curved, showing the enormous shape, cut to the proper length and upset on the ends 
power exerted by the great bending presses. A thir- to form the proper foot for welding, this work being 
teen-inch plate of the battle ship Indiana is shown, as done vertically in a special die prepared for the pur
well as a case-hardened nickel-steel plate 10%, inches pose. 
thick, which was used as a target for five 8 inch The hub is made in halves, Itnd each half i::
Holtzer shells ; the plate was not seriously injured. A formed of a rectangular iron bar, rolled around a con
remarkable exhibit in this section is an ingot similar ical mandrel under the steam hammer. The pieces 
to the one from which the Ferris wheel shaft was are then reheated, put under the steam hammer, and 
forged. This ingot, which is 15 feet long and 54 inches recesses stamped therein for receiving the spokes, after 
in diameter, is made of fluid compressed steel and which the wheel is made up. In making up the wheels 
weighs over 48 tons. The shaft of the Ferris wheel they are laid together as the wheel has considerable 
was one of the largest forgings ever made, the ingot dish. This is done in order to insure a perfect weld in 
weighing 65 tons. stamping, as the compression on the spokes forces the 

In section three is a hollow shaft, hydraulic forged, pieces of metal together. 
67 feet long, 20 inches in diameter, and weighs 30 tons. The wheels, fitted as described, are transferred to a 
This shaft is identical with the one fUIT!shed the Old heated furnace, and the construction of these furnaces 
Colony steamer Puritan. A counterbalanced crank is one of the special features which Messrs. Arbel claim 
for the City of Sydney, a Pacific Mail Steamship hall much to do with the superiority of their wheels. 
Company's steamer, is a good example of built up work. Reverberating furnaces are used exclusively, and the 
In addition to a solid crank for the cruiser Minneapo- flame never comes in direct contact with any portion 
lis a quantity of air cushion cylinders, billets, ingots, of the wheel. The maximum intensity of heat is at 
etc" are exhibited. On the whole, the exhibit of the the center of the wheel, and the furnace so arranged 
Bethlehem Company does the highest credit to that that the heat is transmitted regularly and gradually 
enterprising corporation. The various products and thus all portions are brought to the welding heat 
shown are exquisitely finished. at the same time, insuring that no parts are injured 

At the left, and beyond the hammer, will be seen the by being overheated or an imperfect weld caused by 
black and white stack of the International Navigation others being underheated. After the wheel has reached 
Company's steamer, or, rather, section of a steamer. a welding heat it is lifted from the furnace and placed 
This section might be called on the theater stage in a die on the anvil of the steam hammer. This die 
" practicable," for Visitors are allowed to wander at forms a mould for one half of the wheel, and another 
will through the saloon, smoking room, and cabin. die fastened to the hammer head forms the other half. 

At the right of our engraving will be seen the art- A few blows of the hammer are given the wheel. after 
istic pavilion of the Adams & Westlake Company which it is again heated and hammered, in order to 
of Chicago, manufacturers of railway car supplies. insure all parts being perfectly welded. After the 
The pavilion is built of wood and staff and is highly wheel has left tho hammer it is cleaned of the fins, 
artistic. The Adams & Westlake Company are the then passes to the turning and boring mills, after which 
largest manufacturers in the world of brass, bronze, it is ready for use. 
and white metal car trimmings. Railroad lamps are a The process used for the manufacture of driving 
specialty with this firm, and include car lamps, head- wheels is very similar to that of car wheels. The rims 
lights, tail lamps, lIignal lamps, and lanterns. Car are rolled and welded, and the spokes are stamped out 
window curtains, baggage racks, coat hooks, and the to their finished shape under a steam hammer. The 
thousand and one articles of railway hardware are all hub is formed by the inner end of the spokes ; the dif
supplied by this firm. ferent parts are then laid together, and a pile of iron 

At the extreme right will be noticed a part of the of the proper dimensions for making the counterbal
model of the city of Pnlhnan, which forms a very inter- ance and crank pin hub are laid in their proper respec
esting exhibit. This industrial city was founded by tive positions. The wheel, while in this condition, ifl 
George M. Pullman, and, though established only plaeed in a furnace, heated to a welding heat, placed 
thirteen years ago, the population already numbers in a die and struck several blows by the steam ham
more than 8,000. Pullman is in the city of Chicago, mer, the same as with the car wheels. A second and 
though fourteen miles from the City Hall, and is 10- sometimes a third heating and hammering is given 
cated on the Illinois Central Railway. Here are cen- each wheel before it is finished. 
tered the great interests of the Pullman Palace Car Several different types of wheel are manufactured by 
Company, the Allen Paper Car Wheel Company, I the company, practically all of which have been the 
the brick works, etc. It was pre-eminently the outgrowth of the process described. 
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A HIGH SPEED ELECTRIC LOCOIOTIVE. 

The first electric locomotive of any considerable size 
in the United States, and what is said to be the first 
practically operative high speed electric locomotive in 
the world, adapted to the steam railroad, has recently 
been completed at the Lynn works of the General 
Electric Company, and will shortly be exhibited at -
the World's Fair. Its completion marks a distinct ad-
-vance in electrical development. 

It is a 30 ton locomotive, designed for a normal 
speed of 30 miles an honr, prlmarily intended for 
operation on elevated railways, and for passenger and 
light freight traffic on less important steam roads. It 
is of compact construction, solidly and substantially 
built, and runs on fonr 44 inch wheels. Its 
dimensions are : 16 feet 6 inches long, 11 feet 
6 inches high, 8 feet 4 inches broad, having 
its drawbars 2 feet 6 inches from top of rail, 
the Manhattan Elevated Railroad standard 
height. The drawbar pull is calculated at 
12,000 pounds. 

The propelling power is furnished by two 
electric motors of especial design and con
struction, each axle being provided with one 
motor. The motors are gearless, and are 
supported on spiral springs resting on the 
side frames of the locomotive truck. This 
method of suspension leaves the wheels free 
1;0 adjust themselves to the irregularities of 
the roa4lbed, and consequently the wear to 
both tracks and motors is diminished. 

" itutifi, �lUtri'll. 
use of these locomotives over very long distances is at 
present limited only by the cost of long lines of electric 
feeders, and until the problem offered by this condi
tion is solved, restriction of its employment must ne
cessarily exist. But for places comparatively near 
each other and where traffic is dense--the denser the 
better-the electric locomotive is peculiarly adapted, 
for here all the ad vantages of electric propulsion are 
available, unhampered by the extreme expense in
volved in long feeder liues. 

The evolution of the use of the electric locomotive 
will probably follow along the lines dictated by expe
diency and favoring conditions. At first they will pro
bably bf\ used in elevated railroad service, and in New 
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which were framed two posts of yellow pine, each post 
being securely pinned and braced. Each post is twelve 
inches square and posts are placed twelve feet from cen
ter to center. The spans of the structure are generally 
about twenty-five feet. Steel, girders are strung along 
the superstructure and form a foundation on which the 
ties are laid. The height of the structure varies from 
twelve feet to twenty-seven feet. There is very little 
grade throughout the entire length of the line, one 
and a half per cent being the highest. The rails used 
are of the ordinary steam rail way type, and weigh 
sixty-five pounds to the#ard. 

This much of the structure is of ordinary construc· 
tion. The cars, as will be seen from the illustration, 

The motor Belds consist of massive iron 
castings, to which the hollow field spools 
are bolted. The armatures are of the iron
clad type, having each separate winding em· 
bedded in a mica-lined slot cut into the 
curved surface of the laminated iron arma
ture body. The axles of the locomotive 
pass t1trough the hollow shafts on which the 
armatures are mounted. These shafts rest 
in bearings of the motor frame, and are con-

WORLD'S COLUMBIAN EXPOSITION-HIGH SPEED ELECTRIC LOCOMOTIVE. 

are open and of a new and peculiar type. 
Each car is forty-seven feet long and has 
a seating capacity for ninety-six people. 
It is painted a dark color, with the 
word " Intra-mural " across the top. Seats 
run transversely across the car as in 
the ordinary open street car, but gates 
are provided on each side which are 
controlled by a lever convenient to the 
conductor. As a protection in case of storm 
or wind, curtains are provided. Each car is 
fitted with air brakes of sufficient power to 
stop a train running at a maximum speed in 
about four hundred feet. The cars are 
mounted on two double trucks, and are 
lighted by electricity for evening service. 
There are fifteen trains of four cars each and 
three extra motor cars to proviQe against 
mishaps to any of the other motor cars. 
The leading car on each train is the motor 
car. In construction and design the motor 
car does not differ from the others in any 
respect except in the matter of electrical 
equipment and that the trucks are some
what heavier. There is an electric motor of 
133 horse power capacity on each axle, thus 

_ nected to the axles by universal couplings, which 
allow of freedom of motion in all directions. The com
mutators are of massive construction, and there are 
four sets of brushes to each commutator. 

The motors are controlled by means of a series par
allel controller, set up in the interior of the cab. This 
device embodies all the latest improvements made in 
this type of apparatus by the General Electric Com
pany. Under test it is found that the series parallel 
controller allows of a more gradual and easier starting 
of the electric motor at1d the speed can be more deli
cately and instantaneously controlled than in the case 
of the steam locomotive. 

The truck, suspended from the journal boxes, is 
constructed of heavy I beams, and forms the f()undatioI1 for the locomotive cab, of sheet iron, of symmetri
cal design, and so curved off as to diminish the atmo
spheric resistance, as far as possible. The interior is 
finished in hard wood. Two sliding doors are placed 
at each side of the cab, and the windows are so ar
ranged as to permit of an unobstructed view in all di
rections. There is ample space in the cab for the mo
tor man's movements, and it affords him considera
bly better protection 
t h a n  that usually 
vouchsafed the steam 
locomotive engineer. 

The air for the brake 
is supplied by a special 
electrical air c O Ill
pressor, which a 18'0 
operates the whistles. 
This air pump has an 
oscillating cylinder of 6 
inches \Jiameter, with a 
6 inch stroke, supplying 
6,000 cubic inches of air 
per minute at 70 pounds 
pressure. The motor is 
similar to the N.W.P. 
� in general appear
ance, bnt is wound for 
a higher speed. The 
normal speed of the air
mature shaft is 675 re
volutions and of the 
crank shaft of the pump 
110 revolutions. T h e  
dimensions of the air 
compressor are, length 
41 inches, width, .t�� 
inches, height 25 incne& 
The pump motor is eon
trolled by a special 
rheostat. This, by an 
intermediary device, is 
automatically regulat
ed by the air prel!8Uie. 

York, Brooklyn, and Chicago alone their advent will 
be1f'a.iled with a feeling of gratitude. They will then 
probably be adopted as feeders to the trunk lines, 
both for freight and passenger traffic, and to operate 
short suburban lines where a rapid, efficient service is 
requisite. Their peculiar fitness for switching pur
poses will advance their use another step, and then 
slowly. as the different · problems presented are over
come, it is expected that they will invade the province 
of the trunk line steam locomotive, when it is hoped 
the millennium of ra.ilroa.d travel will be within the 
realities of lif�. 

• l e t . 
TD INTBA-IIlJBAL ROAD AT Tn GUAT 

EXPOSITION. 

The Intra-mural road at the Columbian Exposition 
is a particularly attractive study, because of its inti
mate relation to the subject of rapid transit. 

The rail way is three and one-tenth miles long, it is 
double track its entire length and has a loop at each 
end. The entire superstructure is of wood. The foun
dations are of concrete placed four feet below the sur
face. On this concrete were placed cross sills into 

giving the total horse power. of each motor 
car 532, or considerably more than twice as much as 
the steam engines on the elevated roads in New York 
or Chicago have. Having so much horse power as 
this, one of these motor cars can pick up its train and 
readily attain a speed of ten miles an hour in twice its 
length-a very important consideration when stations 
are so near together as is the case with this road, and 
where the headway between trains is so short. 

The electric current is supplied by an ordinary rail 
of sixty-five pounds weight, which is laid on the 
sleepers outside of the track upon which the cars run. 
This conductor is properly insulated and the rails are 
bound to each other by copper plates, thus giving an 
efficient electrical conductor. Over about two-fifths 
of the length of the road two rails side by side serve as 
conductors to prevent any drop in potential. Current 
is taken from this rail by means of a sliding shoe 
made of copper which is held in close contact with the 
rail by means of a spring. The return current is 
through the iron part of the structure, the tracks and 
the girders. The main purpose of the engineers in de
signing the road has been to secure the greatest 
amount of efficiency at a minimum cost, as the road is 

constructed to make 
money and not to de
monstrate a principle. 
The power house which 
supplies the current for 
operating the road is a 
commodious structure 
covered with staff. 
At the south end of the 
building on a level with 
the ground is the boiler 
room in which there are 
ten water tube boilers 
of three hundred horse 
power each. On the 
same level with the 
boilers under the main 
part of the building are 
the condensers, feed 
pumps, etc., used in 
connection with the en
gines. The engine room 
is in what might be call
ed the second story. Be
tween it and the boiler 
room is a gallery from 
which the work of the 
plant can be observed. 

. This locomotive has 
been designed fora nol'
mal speed. ex�g DO 
miles per hour. The THE WORLD'S COLUIIBIAN EXPOSITIOli-LOOP OF THE IliTRA·KURAL RAILWAY. 

The engine founda
tions are on solid con
crete and heavy timber 
and are amply strong. 
The engine . equipment 
consists of. one Allis 
two thousand horse 
power compound en
gine, which is coupled 
direct to a Thomson
Houston 1,500 kilowatt 
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multipolar railway generator, three compound engines 
each of 750 horse power, one a horizontal, direct-con
nected to a Thomson-Houston multipolar railway gen
erator of 500 horse power capacity, another a vertical 
engine direct-connected to a similar generator, and a 
third belted to one of these generators. There is also 
a four hundred horse power high speed compound en
gine direct-connected to a two hundred horse power 
Thomson - Houston railway 
generator. The switchboard 
is on the north side of the 
room, and from it the ope
rator commands full view 
of all the machinery. The 
armature of the 1, 500 kilowatt 
generator is probably the 
largest one in the Exposition 
service. It was built up on 
the engine shaft. The gen
erator is fifteen feet in diame· 
tel', while the commutator is 
seven feet in diameter, and 
twelve clusters of carbon 
brushes with ten brushes in a 
cluster bear on it. 

J,itutifi, �mtri,a •• 
few abstracts, sufficient, perhaps, to convey to the 
reader an idea of some of the extraordinary works 
that have been constructed and are being built in 
India, by the British government, for the benefit of 
the agriculturists of that great empire. 

"India," says Mr. Wilson, "stands pre-eminent for her 
gigantic engineering undertakings. No other country 
has so vast and so fertile an expanse of territory, with 

PL AN 

_J 

SEC TION 

Northwest Provinces and the Punjab were undertake.n 
in districts that were sparsely inhabited. These canals 
are among those of India that have paid the largest 
interest on the original outlay. Within ten years from 
their construction the country was fully populated, 
although the immigration was often from remote por
tions of India." In 1888 the area of British territory in 
India was 1,064,720 square miles and the population 

269,477,728. The area culti
vated was 144,000,000 acres, 
of which 25,000,000 acres were 
irrigated lands. 

There are ten stations on 
the road. The first one is at 
the loop at the south end of 
the grounds, tht' others are in 
the following order : The For
estry building, the Colonnade, 
which is between the Palace 
of Mechanic Arts and the 
Agricultural building, the 
Railway Terminal Station, 
the Transportation building 
adjoining and connecting 
with the station of the eleva
ted road from the heart of 
the city, the 62d Street en
trance to the grounds, the 
59th Street entrance to the 
grounds, the 57th Street en
trance, the Iowa building, 

PLAN AND CROSS SECTION OF GANGES CANAL, HURDWAR TO ROORKEE. 

" The irrigation works of 
India are divided by the en
gineer into two great classes, 
(1) gravity irrigation and (2) 
lift irrigation. The former in
cludes four great heads, name
ly, perennial canals, inter
mittent c a n  a 1 S, periodical 
canals and inundation canals. 
The water supply for these 
may be supplemented by 
storage works. This will be 
treated as a third class. Per" 
ennial canals are taken from 
the rivers the discharge of 
which at all times suffices for 
the irrigation of the lands 
without the aid of storage. 
Intermittent canals are taken 
from intermittent streams, the 
water of which must be stored 
in order to furnish a constant 
supply. Periodical canals are 
taken from streams having a.n 
available supply during the 
rainy season only, and are 
used altogether in the culti
vatiou of the summer crop. 
Inundation canals are taken 
from rivers having a constant 
discharge of some magnitude, 
but are fed by those rivers 

and at the loop at the north end . of the line ad
jacent to the Fisheries building and the United States 
government building. 

• • e l  • 
IRRIGATION IN INDIA. 

The twelfth annual report of the U. S. Geological 
Survey, .T. W. Powell director, contains, among other 
most valua6ii3 matters, a paper by Herbert M. Wilson, 
C.E. , entitled liTigation in India. It is an account of 
his personal observations in that country in 1890, dur
ing a visit and inspection of some of the principal irri
gation works made under the auspices of the survey. 
The paper forms a volume of some two hundred pages, 
illustrated with maps and photographs, over eighty 
in number. - We are indebted to the author for a copy. 
It is full of most interesting and valuable information. 
We regret that our limited space prevents us from 
presenting the paper in extenso. We can only give a 

such convenient slopes for the construction of canals, 
and at the same time such an abundant water supply. 
In general there is great similarity between the climate 
and topography of the great northern plains of India 
and portions of our arid West, especially the eastern 
slope of the Rocky Mountains and the great California 
valley. Central India and the Deccan have many 
features in common with the central arid Territories, 
particularly portions of northern Arizona and southern 
Utah. The climate is as similar to that of our central 
Territories as is the topography." 

" The conditions under which Americans must under
take irrigation enterprises are not so different from 
those exising in India and southern Europe as would 
at first appear. Any works we may construct must de
pend for their utilization and revenue on immigration, 
as they will be largely undertaken in a sP,MSely in
habited country. A few of the great canals of the 

only when in ftood Lift irrigation is chiefly illustrated 
by wells. Of these there is little to say, although the 
area irrigated by them is considerable. They are used 
in a country where labor is cheap, and are valuable 
adjuncts of irrigation, catching the seepage water from 
the canals and irrigated flelds which otherwise would 
be wasted Owing to the cost of labor, it is doubtful if 
they will ever be used to any extent in America. " 

" Men, women, and children are engaged alike in 
the construction of all works. As common laborers 
women and children receive about 4 cents per day, 
and men from 8 to 10 cents. Skilled masons and 
machinists receive from 18 to 22 cents per day, and car
penters and blacksmiths nearly the same." 

" There are 34 major works designed to irrigate, 
when fully completed and irrigation has been fully de
veloped, something more than 10,000,000 acres. Of 
5,520 miles of main and branch canals, no less than 

THE GANGES IRRIGATING CANAL INDIA-THE GOPALPUR BIFURCATION. 
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2,250 mlles are navigable. In addition to the 5,520 
miles of main canals constructed in these 84, systems, 
there are 17, 185 miles of principal distributaries." 

" The gross value of the entire area irrigated in 1888 
by all the four classes of irrigation works administered 
by the govemment reacbed the sum of ,155,000,000." 

Additional works to the value of nearly 808 much 
more are projected and in progress. . 

[AUGUST 5, 1B93� 
means of relief or improvement of the Ganges Oa.naJ. distance which electrical power can be economically 
It irrigates a part of the G8.nges-Jumna interfluve transmitted. We have recently before us the Lauft'en
that W808 originally intended should be commanded Frankfort line in Europe, where 800 horse power was 
by the Ganges Oanal proper. The work comprises a transmitted 112 miles at a tension from 16,000 to 30,000 
masonry diversion weir at Narora, about three miles volts, at an efficiency of 74 per cent. As soon 808 we 
below the railway crossing at Ra.jghat. It relieves obtain a perfectly satisfactory alternating current mo
the Ganges Oanal of 128 milel! of the Oawnpur branch tor, I see no reason why electrical power cannot be 
and 130 miles of the Etawah branch. It is now con- transmitted and converted into useful work at dis-
sidered as a work separate from the Ganges Oanal. tances much greater than the above. THE GANGES CANAL. " The weir is a substantial one, resiing on masonry Electricity threatens to revolutionize our whole heavy " This canal is the largest in existence. As at present wells, Usually 00 feet deep ; the front and rear curtain artillery organization. With an enormous engine of constructed its head works are situated near the city walls rest on smaller wells. The weir is 8,800 feet long war, weighing many tons, costing thousands of dollars, of Hurdwar, about 00 miles above the railway town of and is 10 by 10 feet in cross section, having a verti- which can, however, by the application of results 

Roorkee. At this point the Ganges issues suddenly ca1 overfall to a paved floor. It is constructed chiefly already accomplished in the industrial world, be lowfroiD between the foothills of the Himalay808 on to of brick. The weir scouring sluices opposite the ered, raised, aimed. and flred by the movement of simthe broad level plains. In the first 20 miles of its canal head are 42, each 7� feet wide. The regulator pIe levers in the hands of a gunner--does not this course (see plan) the canal encounters a considerable at the canal head is constructed of masonry and has point to fewer men and more 8killed men in our oramount of sub-Himalaya. drainage. and the works for thirty openings each 7 feet wide. The weir crest is 7� ganization Y the passage of this drainage and for the reduction of feet above the sill of th� canal, and this can be raised The dozen men in a detachment required for the the slope of the canal by means of falls are important. to 10 feet by means of shutters. For the first 2\ doomed " heave and embar " syst.em must be replaced The slope of the river bed in this section is from 8 to 10 miles of main canal the bed is 216 feet wide ' the full by not more than half that number of carefully trained 
feet per mile." supply depth is 10 feet and the slope one-te'nth of a cannoneers. Each round � from our new 12 inch " A  short distance above Hurdwar a branch of the foot in 1 000. rifles will cost $217, the gun Itself costs $52,365, and 
Ganges about 800 feet in width separates from the "In the first portion of its line the canal is compelled �ese amounts i� c�nju�ction with the cost of the carmain river and hugging the Hurdwar shore rejoins the to follow the low river bottom for some distance be . nage, and the limIted life of the weapon, compel us 
stream a half mile below Hurdwar. The discharge of fore its grade enables it to surmount the banks and to �Qpt that meaus of �ntrol w?ich insures the most 
the main river at thi1' point in the dry season is about reach the summit of the interfluve. In this low rapId, accurate, and reliable servICe. 
8,000 second-feet, a majority of which is diverted by reach the canal is threatened constantly by the en- Granting that the modern fortification will be 
training works aud temporary bowlder dams into the croachments of the river. and extensive river training equipped with an elaborate electrical plant, ought we 
HQ1dwar channel This has been deepened and given works are necessary to preserve its integrity'. These to rely upon civilian �lectrical en!pne�rs to design, a uniform slope of 8� feet per mile to the canal extend for a distance of 4 miles above the canal head install, and care for the same Y ThIS brIngs up a subhead. At Myapur the canal is taken from the Hard- and 15 miles below,.,and coJloSist chiefly of long earthen jec� � policy

. 
of which I hav:e b�n flrmly convieted war channel, the water bEling diverted into it by means groynes or embankment� sometimes 2� miles in for the last five !ears, aud WhICh 18 st�h�ed 0101'8 of a weir and sluices across the channel and. a masonry length. projecting into the stream at right angles to and more 808 time �oes on. ElectrIcal. scIence · has regulator at the head of the canal To the sixth mile its course and protected at the end by loose rock reached the theoretIcal stage-that, gIven th� set 

the canal crosses several minor drainages, which are noses. The total length of the main canals is 564 of conditions which the motor is to fulfill. and which in 
admitted by means of little inlets. At the sixth mile miles. There are 2 021 miles of distributaries and the sea coast matters the artillerist alone fully understands, it is crossed by the Ranipur torrent, passed over it by total length, including escapes and drainage cuts, the design of the machine to do this particular work means of a masonry snperpassage about 195 feet in amounts to 2, 992 miles." 

. .  
can be made with accuracy, e. g., speed under varia-breadth. In the tenth mile the Puthri torrent, having . .. . .  I � tion of load, field windings for perfect control, and the a catchment basin of about 80 square miles, 01' twice meetrte .. y and the Art of War. size of every minute part can be calculated in the office, that of the Ranipur, is canied across the canal by a This was the title of an able article in a recent num- and wlJen assembled in the workshop it will do the similar superpassage 296 feet in breadth. Th. sudde�· b�r of the Journal of the U. 8. .Artillery, and in work required near perfection. flood discharges in these torrents are of great violence, the last number January the comments and remarks We have only to look at· our new navy for a practical the Puthri torrent discharging 808 much, 808 15,000 of various office� upon th� subject are given. Among illustration of the·way things are drifting in this resecond-feet and having a velocity of about 15 feet per them is the following by Second Lieutenant George O. gard. Every modem Cl'Uiser now has its officer in second. . . Squier, Third Artillery; who says : charge of all electrical matters on shipboard, and the "In the thirteenth mile . the canal encounters . the Some . recent experiments abroad by Oaptain Oharol- generat01'l!l and motors already in use are specially deRutmoo torrent, with a slope of 8 feet per mile and a lois on the use of a field telephone outflt for milit8,ry signed for conditions ·aflOat. In like manner each careh�ent basin half: 808 1�' �ain . 808  �hat of �e oPerations indicate that it has great possibilities as · group of guns ashore, with its �lectric lighting system, Putbri. This torrentls aduut�ed �to the � .'!'tl ts a mea.ns of commun.ica.tioli in the. ·fl.eJd • .  Oapta.4l se&1'eh light aystem, � ftnding  system,. generatol'll! own level In the side of th& ��te tl>·tmf1it .. Cbarolloi& WMl8 . a bf-metaUic Wire,. with .steel Coretstir� �d JDotors, will ol nOOBllldtr be under the" li\1pervision .let is an open masonry outlet" dam: �r set of esoape rounded by copper. Thus it is DOt easily oXidized, and of an electrical engineer dhectly responsible to the sluices. In the canal just below this level crossing is a h808 great strength" for a given cross section. This wire senior artillery officer in comma.nd. If present con,;, regulating bridge by which the discharge of the canal is unwound naked upon the surface of the ground, the ditions point to anything, they seem to me to point to can be readily controlled; thus in time of flood; by earth return being completed through the operator the necessity of the following : opening the sluiOOll in the outlet dam ' and adjusting h�lf or his horse in case he is mounted. The small The War Department should speedily educate a limthose in the regulator so as to admit into the canal the magnetio reeeivers can be used as the wire is being paid ited number of officers as electrical engineers at our -v:olume of water �u�, the remain�er is �sch� out on the ground; and this const&nt communication best institutions of learning. The word " speedil! " is through the scourmg slm�s, whence lt continues In Its is kept with . the starting point as the line progresses. used because one cannot become an electrical en�eer course down the Ranipur torrent. . By the use of such small wire the entire materia.l for a in six months, nor yet in one year, and he certainly 

" In the ninet�nt� mile, near Roorkee, the � line of one""iDUe weighs less than five and a half pounds. cannot be created at pleasure by a general ··order from crosses the SolanI RIver and Valley on an enormous Each reel carries 10 000 feet of wire, and is conveuiently the War Depa.rtment. 
�nry aqueduct . . The Bolani River in times of and compactly stra�ped to the soldier as a part of his I am aware that obj�tion �ould be made by so�e to hIghest fl� has � dISCharge of 85,000 �nd-feet and equipment. On aCiCOunt of the extremely minute cur- such details; the applIcant IS. supposed to desIre to the fall of Its bed IS abo�t 5 feet per mile. The total rents required iIi · telephony, the only limit to the small- shirk his legitimate battery duties, and what not ; b�t length of the aqueduct � 900 feet. The banks of the ness of the wire, and ita consequent weight for a given such reasons see� to me on � Iow a  plane to me�t canal on the upstream SIde are reveted by means of length, is the fear of breaking while it is being laid. serious consideratIon. The weeding process. of reqmrmasonry steps for a distance of 10,718 feet, and on the Oavalrymen or infantry on bicycles, could establiSh a ing periodical reports of the work accomplished, and downstream side for a dist&nce of 2,722 feet. For 1� line with �t rapidity. In some recent experiments the efficiency reports already in vogue, would insure miles the �ed of the. canal iii �sed on a high embank- in the fleld, a 14 mile line W808 compleW in five hours the details bE:ing given to those who wonld make the ment preVIOusly to ltS reachIng the aqueduct, and for and taken up in one hour' and the passage of a division most of them for the department. a distance of half a mile below it is on a similar em- of cavalry over the wire did not interrupt the commu- Thanks to the foresight of the General Oommanding bankment. The greatest height of the canal bed nication of a dispatch that was being sent at the same the Army, officers of artillery have recently been sent above the country is 24 feet. The aqueduct proper moment. No batteries are required; no poles of any to our principal arsenals to co-operate with the Ordco.l}!lists of fifteen arches of 50 feet span each. In ad- kind' no heavy cumbersome wire to be strung, and nance in the manufacture and testing of our modem difron to these great works there .are in. the flrst . 20 any �ne can ope�te. guns. With half a dozen expert electric� engineers at mtles of . the canal flve masonry works for dammmg In view of the above and that we are now talking Sandy Hook, and the sea. coast gun carnage factory at minor streams and a number of masonry falls. between New York and 'Milwaukee, there is but little the Watertown arsenal, co-operating and in perfect " Beyond Roorkee the main canal follows the high doubt that the telephone is the instrument both for harmony with the ordnance experts already at these divide between the Ganges and the west Ka1i Nadi and the fleld and for permanent lines. places, to design, test, and work out step by step the continues in general to follow the divide between the . The writing telegraph when perfected will undoubt- details of the plan, I doubt not that rapid progress Ganges and the Jumna to Gopalpur, a short .distance edly have its important'role as by its � maps, plans would be made toward the selection of type carriages below Aligarh, where the main. canal bifareates (see of battles and fortifications, 'and drawings of aJl kinds for our new guns and mortars, and we no longer would engraving), forming the Oawnpur and Etawah can be reproduced with accuracy at any distance. be threatened with the condition of possessing fln. branches. The former �ranc? tails into the Ganges at Passing to the use of railroads in the mobilization ished weapons with no cs.rriages on which to mount Oawnp�r and is 17? uules . In len� '  .The Eta�ah and supply of armies, those familiar with recent street them. branch.Is also 170 mIles long and tails mto the rIver railway progress believe that the steam locomotive .. , • I • 
Jumna near Humerpur. The Vanupshahr branch must give way to the electric motor for' passenger ser- Inventor Barve,.,. Boyaltt.,.. 
leaves the main line at the flftieth mile and flows past vice and also that with this change a speed of one Many who have speculated on the immense fortune the towns of Vanupshahr and Shahjahanpur. It hundred miles an hour will be the rule and not the ex- which :Mr. Harvey will realize from his process of formerly �� �t mile 82�, emptying i?to the ception. An electric line is now under construotiotl treating armor plate will be surprised to leam . that Ganges River, but it 18 now continued to a pomt near between Chicago and St. Lori:ls, which is to make th6 his profits from the United States government will be Kesganj, wh.ere �t tails int:o the Lower Ganges Oanal. trip in three hours. . 

' .  only about $100,000. The amount of roya�ty which The first maID disWibutaries are taken from both sides The suggestions of Lieutenant Parkhurst 808 to the Harvey receives for the right to decarbomze armor 
of the canaJ a; short distance below Roorkee. The na- applications of electricity to the modern sea coast forti- plates by his method of treatment is flxed at a halfture of the country ofle� abundant facilities for flcation are excellent, m:td Instead of being, as some cent a pound. Nineteen thousand tons of �or escapes from the canaJs. . Five are eonatmeted on the may think, the predictions of an enthusiast, they are have been contracted for and less than half will be main line, fo:ur on th� Ca�pur branch, and three on not as progressive as'the Dree9nt state 9f electrical sci- Harveyized. It is the intention of the Navy Departthe Etawah br&ll�h, � n�8lOl1S. small escapes enoe Warratit&. . . . . . . . ment to incre&se the order for Harveyized armor plate to the distrib�taries." In·:fega.rd to·the lie6Urlty of the ma1n power plant 808 much 808 possible ; this is the. natural result of the 

LOWER GUQBs CANAL. against the long-range fI.re of the euemy's guns, it is re- remarkably successful trials recently held at Indian 
" The  Lower Gaoaes Oanal was undertalt .. " .. ". iDlI.rked that there aeemIt to be aO' limit .. Jet to the Head. 
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THE PUlUFICATION OF DRINKING WATER BY 

DANS OF ELECTRICITY. 

The reappearance of that dreaded scourge, cholera, 
in Europe. and the chance that it may be transmitted 
to this country, has naturally led our medical authori
ties to exert themselves to the utmost to render sani
tary conditions as perfect as possible. It is generally 
recognized that cholera is due to a germ which finds its 
way into the stomach and intestines, being usually 
conveyed through the medium of the drinking water 
supplied in cities. It was, indeed, established beyond 
doubt that the terrible plague of Hamburg last year 
was due to the pollution of the river Elbe, Hamburg's 
old source of water supply. While it is true that the 
water can be sterilized and made safe for drinking by 
boiling. the fact remains that the process, simple as it 
is, is applied in but a small minority of cases. This is 
well recognized among sanitary authorities, witb the 
result tbat the conclusion bas been reached that true 
relief must be looked for in the purification of the 
water supplied before it reaches the consumers. 

It bas been noted tbat tbe pollution of drinking 
water for city purposes is most frequently due to sew
age, whicb is either led directly to tbe waters serving 
as a source ef supply or finds its way' into such sources 
by percolation through tbe earth. Iq. either case, un
less measures be taken to destroy the 'disease germs or 
other compounds, usually of a nitrogenous nature, the 
result is inevitably a large increase in zymotic diseases. 
The purification of sewage has, therefore, attracted the 
attention of sani-
tarians for some 
time. past ; but up 
to the present lit
tle, if anything, 
has been d o n e  
looking toward a 
satisfactory solu
tion of the prob
lem. 

At t h e  s a m e  
time, the methods 
adopted for the 
purification of the 
water supply have 
been not less num
erous, and several 
have been tried in 
a c t u a l  practice, 
among them aera
tion. It is qoubt
luI, h o w e v e r, 
whetber the re
sults thus far ob
tained justify the 
expectations with 
which they were 
bailed, so t b a t  
tbere still remains 
a wide field open 
for improvement. 

Cblorlde of sodium. . • •  • • • •  . . . . . . . . . . . . . . . . . . . . . . . . . .  • • .  . . 2"151i8 
Bromide of sodium . . . . . . . . . " . . . . . . . . . . . . . . . . . . .  . .  • •  ' • • • •  0'0326 
Sulphate of potassium • • .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . • • • • •  0'1715 " " lime . . . . • • • • . • . . • • • • • • • • • • • • . .  . • • • • • • • • . . . . . . •• 0'2046 " " magnesia • • • • • • • • • • • •  : • • • • • • • • • • • • • • • • . • • • • • • • • •  0°0014 
Cblorlde of magnesia . . . . , , . . • • • • . . • . • •  ' "  • •  • • • • • •  • • • •  • • • • • •  0'826(1 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'5519 
By passing a current through the sea water the 

chlorides, bromides, etc. , are converted into hypo
cblorites, hypobromides, etc. , and other compounds 
of a more or less complex nature are formed. When a 
solution of hypochlorite of sodium is brought into con
tact with organic matter. a decomposition at once 
takes place. Wbile it is impossible to state just what 
the reaction would be, It is probably as follows : Part 
of tbe chlorine in tbe hypochlorite replaces a part or 
the whole of the hydrogen in the organic substance. 
Another portion unites with the liberated hydrogen, 
and, as in bleaching, ozone is produced, which, in its 
turn, acts on the organic matter. In other words, the 
organic material, be it organized, as in the lower forms 
of vegetable life (viz, . bacteria, etc.), or non-organized, 
as in the solid or suspended matter of sewage, is decom
posed, and if sufficient bypocblorites be present, the 
organic matter is permanently disinfected. 

In tbe preparation of the Woolf disinfecting material 
it is, of course, essential to employ electrodes wbich are 
not decomposed by the electrolyzing action, and for 
that purpose Mr. Woolf employs a positive electrode 
consisting of copper coated with platinum ; while as a 
negative he employs carbon. 

exist, and the sewage shows a. marked diminution in 
the nitrites present. It is also noticed that the green 
alglll and otber organic matter upon the surface of the 
marshes, and wbich had usually collected on tbe re

taining walls, bas become bleached. 
As showing the value of this electrical disinfectant 

produced by the aid of electrolysis, it is interesting to 
note some recent reports made by the officers of the 
Health Department of New York City. Dr. Cyrus 
Edson, chief of the medical staff of the Board of Health, 
states that in a series of experiments on anthrax spores 
and staphylococcus pyogenous auteus, in all cases save 
tbe exposure of anthrax for one minute to a 10 per cent 
solution, tbe liquid exercises a marked inhibiting effect 
on the growth of the micro-organisms employed. It 
has also been shown that the solution is an effective 
agent for the destructiou of cholera spirillum. Expe
riments made show that no cholera colonies are de
veloped after an exposure of 30 seconds to tbe disinfect
ing agent. Tests of the Woolf disinfectant show tbat 
it equals in strength a 1 per cent solution of cbloride of 
lime. In tbe latter there are 175 grains of available 
chlorine to the gallon, while in tbe Woolf disinfectant 
186 grains were found to be available. 

In the matter of cost, however, the great value of 
the Woolf disinfectant will be apparent when it is con
sidered tbat a 1 per cent solution of chloride of lime 
costs about 1 '4 cents per gallon with lime at 6 cents per 
pound. The estimated cost of the electrolyzed sea 
water, however. is only 10 cents per 1, 000 gallQIls. 

Reckoning on this 

It was a con
dition of affairs 
similar to t h a t 
outlined a b o  v e 
which for some 
time has caused 
much uneasiness 
to the inhabitants 
of New York City, 
and tbe local med
i c a l authorities, 
at the h e a d  of 

THE WOOLF ELECTRICAL APPARATUS FOR THE PURIFICATION OF WATER. 

basis. tberefore, 
Dr. Edson sbows 
tbat its price per 
gallon may be 0 '01 
cent ; in 0 t h e  r 
words, 140 gallons 
of electrolyzed sea 
water will cost 
only as mucb as 1 
gallon of a 1 per 
cent solution of 
chloride of lime. 
Comparing t h e  
cost with t h a t  
of bi-chloride of 
mercury, the dis
proportion is in 
tbe ratio of 100 to 
1 in favor of the 
W o o l f  disinfec
tant ; wbile a 5 
per cent sol]ltion 
of carbolic a c i d  
costs from two to 
t h r e e  hundred 
times as much. 
Besides tbis, the 
two latter are ex
tremely danger
ous wben bandIed 
by inexperienced 
persons. F r o  m 
this standpoint. 
t>lectrolyzed s e a  
wa.ter IS harmless; 
indeed, we have 
seen the inventor 
drink it as one 
would s p r i n g 
w a t e r, without 
any appal"Cnt ill 
effects. ThD ex-

whom is Dr. Cyrus Edson, have been unceasing in 
their efforts to devise means for improving tbe con
dition of the water supply of New York City. One 
of its chief sources of pollution was found to be the 
sewage outlet at the village of Brewsters, a little to� 
situated some twenty miles from New York. At this 
place the sewage drained into a stretch of marsb situ
ated at an elevation, and so located tbat the percolation 
reached one of tbe streams forming the water supply 
for New York City. Tbese marshes had in themselves 

. already grown to be a nuisance and a menace to the 
health of the inbabitants of the town, and hence tbe 
local authorities were also greatly interested in any 
means which would afford them relief. On looking up 
various methods with this end in view, Dr. Edson de
cided that the simplest way out of the difficulty was 
the thorough purification and rendering barmless of 
the Brewstel"!! sewage ; but the difficulty of effecting a 
thorough purification with the means ordinarily em
ployed for that purpose, involving the use of expensive 
chemicals containing hypocblorites and chlorides, led 
him to the adoption of a metbod proposed by Mr. 
Albert E. Woolf, of tbis city. 

Mr. Woolf, whose work in storage batteries has 
already been mentioned in tbese columns, has recently 
developed a method of obtaining a cheap disinfectant 
by electrolyzing sea water. 

The principal solids held in solution in sea water in 
tbe Atlantic Ocean are the following, the figures de
noting parts in 100 : 

As already remarked, the plant for the production periments made thus far have been so successful that 
of the new disinfectant has been established at tbe Dr. Edson has recommended tbat steps be taken to 
town of Brewsters, and our engraving shows tbe in- locate a disinfecting plant in New York City, an1no 
terior arrangement. It cousists of a steam plant ope- doubt the plan will soon be carried out.-The Electri
rating a Zucker & Leavitt dynamo, which is capable of cal Engineer. 
furnishing 700 amperes at a potential of 5 volts. The -----................... ------

engine has a capacity of 15 horse power. Close beside The New Regulation Bullet. 

the dynamo is an electrolyzing tank, wbich has a ca- Tbe Frankford arsenal is now making ammunition 
pacity of 1, 000 gallons and which is fed from a 3,000 for the new " United States magazine rifle," caliber 
gallon storage tank beside it, and elevated above it so I SO, with a 220-grain bullet, the weight of the bullet 
tbat the solution flows to the electrolyzing tank by used at present being 500 grains. The rifle is a modi
gravity. fied Krag-Jorgensen rifle, with which the troops of 

The electrodes which rest on the bottom of the tank Denmark are armed. 
are composed of tbree platinum plates of the nature Experiments made at tbe Frankford arsenal demon
describ"ed above, and four of carbon, tbe positive and strate that a nickel-steel covered, unlubri� cart
negative plates alternating. The carbon plates pre- ridge of the new type is better than thtfbld copper 
sent a surface of 12 by 12 inches and are 1 inch tbick. ease with lubricated bullet. The velocity of the new 
The arrangement, as will be seen, is such that the pro- 220-grain bullet of SO-caliber is 2,000 feet per second, 
cess is a continuous one. Tbe flow of tbe solution is so while tbe velocity of a 45-caliber, 1100 grain bullet is 
timed that the salt water is electrolyzed to a proper only 1,3OQ feet. Tbe penetration is remarkable. A 
degree, and then overflows directly into a pipe leading small caliber bullet of the new type fired at oak tim
into the sewer. bers placed �ngthwise, penetrates SO incbes at 30 

Tbis plant of 15 horse power capacity is far in excess yards range, while the present bullet will only pene
of tbat required to disinfect thoroughly the entire sew- trate 4 to 5 inches at .  the same range. The accuracy 
age of the town of Brewsters, but was designedly of fire with the new bunet is very remarkable. The 
arranged so that it would eventually be able to take new bullet is called a bumanitarian bullet, for tbe 
care of an increase of population amounting to SO, 000. reason that there is every cluloDce of the bullet passing 

The eileet of the electrolytic disinfectant on the sew- directly through a bone wi�ut shattering it. It is 
age outlet at Brewsters is of a most marked character. possible that our army may now·ha.ve.the best bullet, 
The offensive odors arising from the m&nIhes , DO longer aa our navy . baa the best armor platem the world. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 

BOILER FEEDER. -Augusto S. y Bar
con, COl"llllllll, Spain. A fioat In a regulator connected 
by a pipe with the boiler at the normal water level ac
tuates a valve to Interrupt the connection betweeu the 
regulator and the boiler, a filling receptacle furnishing 
the feed water being connected with the boiler and the 
regulator, while valves In the connecting pipes are adapted 
to be automatically ciosed by the reduction of pressure 
in the 1IlJing receptacle and In the regulator when the 
admission of steam to the latter ceases. The whole ap
paratus Is of simple and durable construction, and Is ar
ranged to measure and regulate the quantity of water to 
be made Into steam. 

FURNACE TAP.-Edward P. Mathew
son, Pueblo, Col. This Inveution provides an improve
ment on a fonner patented Invention of the same in
ventor, the improved tap being readily applicable to auy 
furnace now In use, and being so arranged as to prevent 
any nndue chilling of the matte. The tap has a casing 
in rommunication at its rear open end with the Interior 
of the furnace, the front of the casing having an Inward 
extension contalnlng the matte hole, which Is arranged 
below the bottom edge of the water-cooled bosh, a clean
ing hole being also located above the extension at the 
front, and one side of the casing being fonned with a 
.slag hole. 

STUFFING BOx. -George H. Hitchcock, 
Danvllle, m. The steam pressure Is, according to this 
invention, made to Insure a steam-tight joint between an 
adjustable stufilng box and the cylinder head. The pis
ton rod aperture Is of greater diameter than the rod, and 
has a counterbore In the base of which are held two ex
pansible rings of greater Interual diameter than the 
piston rod, and having beveled engaging surfaces, the 
lower edge of the outer ring being exposed to the 
steam within the chamber formed by the rings, while 
the stufilng box is secured to the cylinder head with its 
lower end closing the upper end of the steam space 
fonned by the rings. 

CENTER SEAL OF GAS PURIFIER.
John Hearne, Boston, Mass. This Invention provides a 
simple and eaaily operated seal which. may be made of a 
capacity to connect with any necessary number of purifi
ers. It has a gas Inlet and ontlet arranged In snch a 
manner that the gas may fiow nnobstructedly through 
the seal, and has a number of snpplemental and easily 
operated valves by which the gas may be directed to 
any desired number of purifiers, or may be cut olf from 
one or all of them without interfering with its flow 
through the seal, enabling the operation of purifying to 
be carried on through some of the purifiers when the 
others may be out of repair or unfit for use. 

Eleetrleal. 

ARMATURE. - Joseph J. Smith and 
George W. Flndlater, Jamaica, N. Y. A central ring has 
radially e.xtending arms carrying circumferenttal bands, 
one of the bands having an end fiange, while a series of 
removable bobbins Is held between the arms and within 
the band, the bobbins having their feet dovetaIled Into 
the ring. Revoluble washers are pivoted on ·the ring to 
overlap the feet of the bobbins, the washers having one 
fiat edge and being secured by a fastening device. A 
cheap and simple fonn of armature is thus fonned, the 
bobbins being easily removable and each carrying a coil, 
the several coils being readily connected and disconnect. 
ed, so that In case one Is burned ont it may be easily re
moved and another iIiserted In its place. 

Railway AppUanee8. 

SWITCH MANIPULATING DEVICE.-
Daniel L. Boland, New York City. This device Is es
pecially adapted for use upon street car tracks, and Is to 
be operated from the car before it reaches the switch, 
b.i<lg also capable of manipulation by a rapidly moving 
train some distance from the switch. Levers located be
nQ,,1Ill the car are adapted to depress hinged platforms 
between the tracks, each platfonn being connected by a 
link with 8 lever attached to .  a shaft connected with a 
switch lever, by means of which the switch may be thrown In either direction In advance of the car. 

J ,ituiifi, �tutri,all. 
llfted from the ground without interfering with the 
planting or distributing mechanism, which Is driven 
from the main supporting wheel. The hopper and feed 
wheel are especially adapted for planting cotton or 
like seed and for distributing fertilizer, with a continu
ous delivery, and the seed box and driving mechanism 
are spring supported. Different styles of hopper may be 
quickly and easily connected with or detached from the 
spring carriage. The machine Is Inexpensive to manu
facture and Is designed to work well on ground of any 
character. 

WEEDER AND CULTIV ATOR.-Charles 
C. Platt, Waverly, Kansas. A machine especially 
adapted for working listed com has beeu designed by 
this Inventor, the runners of which are readily adjust
able toward and from one another, while the cultivators 
are Independently adjustable vertically and laterally, the 
frame carrying the cultivators being also readily raised 
and lowered. The weeders consist of two blades at each 
side of the machine, one blade shorter than the other, 
all being rearwardly inclined, but the longer one having 
a downward and the shorter an upward inclination, to 
cut the weeds from the tops and the sides of the ridges. 
One set of cultivators Is' designed to operate upon the 
ridges while another set looseus the gronnd at each side 
of the row of com and within the space between the 
mnners, the plants being protected by shields. 

THRASHING MACHINE DEVICE. -
George W. Rucker, Belle Plaine, Iowa. This is a light 
and simple feeder attachment which can be folded over 
upon the thrasher when not In use without removing a 
belt. A conveyer is located beneath the delivery end of 
a series of carrying belts, a knife-carrying drum revolv
ing above, while a series of stationary knives is located 
In the path of revolution of the dmm, there being strip
ping or cleaning devices for the belts and knives. The 
feeder Is designed to deliver any kind of grain fed to it, 
and cut both the bundles and the grain, the latter being 
passed to the thrasher without loss. 

ANIMAL SHEARS.-Charles and Harry 
Burgon, Sheffield, England. This Invention relates to 
improvements In sheep-ahearing machines fonner.y pat
ented by the same Inventors, and provides a more efil
cient and durable anti-friction bearing as a substitute for 
the ball bearings heretofore used about the main pivotal 
axis of the cutter-drivlng lever, providing also means for 
adjusting the pressure of the top cutters upon the comb, 
applied to act direCtly upon the cutter-driving lever 
through the medium of the anti-friction bearing. 

MlscellaneOU8. 

I,.ADDER.-John" SpIann, Athens, Pa. 
This ladder may be conveniently used as an extension 
ladder, a step ladder or a horse to snpport a staging, 
being qulckly convertible from one kind of ladder to 
another, and � cheap, strong and durable. It com
prises two sections, the upper section sliding between 
the side rails of the lower section, and each section carry
ing a windlass, the cable connecting which Is passed over 
guide pulleys on the lower and upper portions (If the 
lower and npper �ders, and the upper section being 
raised by winding the cable upon the windlass. 

FENCE. -John S. Hamilton, Marys
vllle, Ohio. This Is vlrtually a metal fence in which 
each post Is anchored by a base block below the surface 
of the gronnd. Each post Is fonned of a strip of metal 
bent Into strap fonn, making a pocket at the bottom to 
receive the base block, the parallel nprights of the posts 
being stiffened by spacing pieces and tension arms for 
the stretchers. The tension arms have notches to en
gage the loops of wire stretcllers. 

HOLDER FOR BOUQUETS, ETC. - Her
man O. Wiedenmann, Philadelphia, Pa. ThIs holder 
comprises a clasp having a body with an opening on one 
side, Integral arms extending from the sides of the open
Ing, and an adjustable fastening device to afilx the posi
tion of the arms and fasten the clasp to 8 support, a 

tween which are fern-like figures formed In scrolls, the 
body portion of the metal swelling outward slightly be
tween the borders. 

WATCH CHARM.-Andrew Mulcay, For
syth, Ga. This charm Is In the fonn of a star, on one 
side of which Is a central figure representing the West
ern HemisPhere on a disk simulating the globe, while on 
the other side Is a representation of the head of Colum
bus. 

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. 

PHOTOGRAPHY ANNUAL FOR 1893. Edited 
by Henry Sturmey. 448 illustrations, 
numerous full p�e plates, tables. 
1893. Loudon : Iliffe & Son. 8vo. 
Pp. cxc, 790. Price $1. 

This annual gives a clear view of the actual progress of 
the science forthe year. The editorial portion of the 
work is valuable, many of the latest discoveries in rela
tion to developers, etc., being given. For a number of 
years this annual has illustrated and described the novel
ties bronght out by the photographic houses both at 
home and abroad. The plates this year are very fine. 
THE GREAT BARRIER REEF OF Aus-

TRALIA. It!lproducts and potentiali 
ties. By W. Saville-Kent. Lon
don : W. H. Allen & Co. ,  Limited. 
Pp. xvii, 387. Price $33. 

This snperb work is devoted to the life of the Austra
lian reef, its Industries, processes of its formation, 
and similar topics. In the elegance of printing, in 
its profuse illustrations, and the high character of 
the same, it Is almost unique. The monetary importance 
of the reef area Is .  Indicated by the fact that about 
$500,000 worth of raw material taken from the reef Is 
annually exported from Queensland. It Is considered 
one of the wonders of the universe. The illnstrations of 
the book are remarkable In elfectiveneSs. They Include 
48 photo-mezzotype plates, illustrating corals, scenery, 
pearls, mother-of-pearl sheils, fishes found about the 
reef, etc., the whole including many snbjects. A con
siderable portion Is devoted to the Beche-de-Mer fisheries 
conducted for the ChInese market. Besides the above 
beautiful plates, 16 snperbly execnted chromo plates are 
given showinlr anemones, corals, and other examples of 
the reef life. The text Is exceedingly Interesting. It Is 
not a dry desCription of the place by any means, bnt tells 
the whole story of the reef and reads In many places as 
interestingly and graphically as any book of travel. A 
very tull index Is provided. It has been regretted that 
the work Is absolntely undated, thus impairing .its value 
as a reference In some cases which may arise regarding 
priority of description of similar points. The work pos
sesses the feature of Interesting the layman as well as 
the naturalist, appeallng to the artistic and literary in
stinct as well 88 to the biological faculties. 

DIE DEFINIZIONEN UND FUNDAMENTAL
SATZE del' Theorie des Gleichgewich
tes l!chwimmender Koerper. By 
Professor Victor Lutschaunig. 1893. 
Trieste : F. H. Schimpff. 66 pag�s, 
10 plates. 

This little volume treats on the stability of fioatlng 
bodies and forms a critical review of the at present ac
cepted theory of the stability of marine vessels. 

PIETRO GHISLERI. By F. Marion Craw-
ford. 1893. New YOl'k and London : 
Macmillan & Co. Pp. 429. Price $1. 

A fust-class psychological novel. The plot and the nn
folding of characters are somewhat after the manner of 
Dr.Hammond. In each snccessive novel Crawford's power 
of portraying the snbtlletles of character Increases, and he 
now ranks with Bourget In his grasp of character and 

.second pair of arms fonning an open loop to receive and falls little below Zola. The treatment of the poisoning 
snpport an article. The holder Is adapted to snpport episode � masterly and the whole novel shows that the 
bouquets, fiag sticks, parasols and other light articles, fin de BieckJ writers must bring to their ald the knowl
and may be easily attached to the frame or handle bar of edge of both the doctor and the lawyer if they wish to 
a bicycle or other snpport. hold their readers. 

NAPKIN RING.-Ernest Drevet, New PRACTICAL DESIG�NG. A hl!'ud book 
York City. Two curved bands overlapped at their ends, ?n the preparatIOn of workmg drl!' w-
which are connected by pivots, carry a clasp' pivoted mgB. . Edited by , Gleeson W�llte. 

lIIeehanleal. to one of the bands. The ring may be made up In Contribu�or8 : �lexander . MIllar, 
many pretty designs, and may be opened wide or . only Arthur Silver, Wilton P. Ru, Owen W R E N 0 H.-Frederick S. Seymour, partially opened to receive the napkin. It Is also adapted Carter, R. Ll. B: Ra�hbone, Selwyn 

Lake Geneva, Wis. This wrench comprises two jaws to e as a hook to suspend the napkin from the collar Image, H. OrrlnslDlth, George C. having a hinged connection, one jaw overlapping the to aerY teet the bosom. Hainte. 1893. London and N f!.v:r 
other and one overlapping end having a cylindrical sur- pro York : George Bell & Sons. Pp. VllI, 
face, a cam pivoted npon one jaw engaging the overlap- ' ARM REST.-Charles S. Rodgers and 327. Price $2. 50. No index. ping cylindrical surface of the other jaw, a handle being Charles E. Schudy, Manitou, 001. Tbls rest has on one ThIs very pretty work, well within tl).e aspects of the 
connected with the cam. The two jaws are approximately of its faces a clamping plate, between wbich and the present day, is really a collection of eleven monographs, 
L-shaped, the cam engaging the rear member of the body of the rest the body of a book may be inserted and on such subjects as carpet designing, pottery, metal 
movable jaw to swing it on its pivot, so that the wrench held, the clamp being pivoted 80 that it may be turned work, bookbinding, and wall papers, each monograph 
may be quickly applied to a nut of any size. 10ngitudlnaIly or transversely on the rest. The rest may by a recognized authority. Profuse illnstrations are 

NUT LOCK -Robert Holmes Canon be held In finn positiou even wben used In connection given to elucidate the text. It certainly seems as if the 
City, Col. Two sl�ve nnts of equal diamete� and exter- with the last or 1!rst leaf of a book. snbjects represen� by eleven typical classes of design
naIly threaded lett handed have interual right hand HAME TUG.-John C. Anderson, New Ing��ver::,s:JectP= thoronghlY. The absence of 
threads to engage the same bolt head, there being a I Windsor, m., (deceased, Arthur R. Anderson, admlnis- an ex regre . 
equared rednction on each end of the nnts to fit the same trator.) This tug Is formed of a single looped piece, the . SOME HINTS ON LEARNING T.o DRAW. 
socket wrench, while two similar jam nuts, hexagonal rear end of onr side made in prongs, the other arm ex- By G. W. Caldwell Hutchmson, Art 
externally, are Internally threaded to fit on the sleeve nnt tending between the prongs to their rear ends, while the Master, Clifton. Col1ege. 1893: Lon-threl!ds, and ratchet teeth In a continuous circle are ends of the prongs have eyes to receive the pintle or pin. don and New York : MacmIllan & 
formed on an end face of each jam nut. The improve- The device Is light and cheap, makes the joint In the Co. Pp. xii, 199. Price $2. 25. 
ment is applicable to lock nuts on all kinds of Ulll- right place for easy action and has very little friction on It seems as thongh too mnch praise can hardly be chInery, and may be eaaily adjusted to lock or release the the staple with which it connects. awarded to this book and to the methods of treatment 
nut. ROACH TRAP.-Charles F. Kuntz St. ad?pted In it. It is emphatically a book of dra"ing 

. ' .  wntten np to the present date, characterized by the use PRINTING PRESS.�Oliver S. Bowman, 
Salt Lake City, Utah Ter. This Is a job press designed 
to give a direct and even impression without hinge mo
tion, and provided with a simple and e1fectlve inking 
rlevlce, and a qulck and reliable means of feeding. Means 
'Ire also provided to facilitate .. making ready" In a short 
time, and the printed sheets are delivered by grippers 
upon 8 table ·at the rear of the press. 

AlI:rleul&ural. 

SEED PLANTER AND FERTILIZER Dls
TBIBUTBB.-Charles R. Reid, Heidelberg, Miss. This Is 
a machine In which UIe plow may. be wholly or partly 

Lows, Mo. This trap comprises a casing having Inclined of 'mathematical perspective combined with the most passageway!! opening at its sid� and near the bottom, modern methods and theories. When it Is stated that the ways l�g to a� opening m the top of the trap, a among the illustrators no less than 17 eminent artists are stand and balt box bemg arranged beneath the opening, ted d that th k f th artists ts while inclined t1anges within the trap project downward, represen , an e wor 0 ese represen 
there being a lid In the bottom of the trap. The trap Is �::,,:on:� illustrations, some idea of its 
cheap and easily cleaned, and when a roach or other bug Y ga 
Is In it he cannot get out. DIE DYNAMOELEKTRISCHEN MASCHINEN. 

De81gn8. 

HARDWARE ORNAMENTATION. - Le0-
pold Kahn, New York City. This Is a band.llke metal 
open-work design, with parallel braid·1Ike borden be-

Ihre Geschichte, Grqndlagen. Cons
truction und Anwendungen. Sechste 
ganzlich neubearbeitete Auflage. Von 
·Dr. F. Auerbach, Professor an der 
Universitat Jena. Pp. xvi, 288. No. indeL Price $1. 
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IHRE ANLAGE FUR ALLE ZWECKE 
DER PRAXIS. Von J. Zacharias. Pp. 
xvi, 247. Price $1. 

THE COLUMBUS GALLERY. Historical 
description. By Nestor Ponce de 
Leon. Illustrated. 1893. New 
York : N. Ponce de Leon. Pp. iv, 
178. 

This work gives reproductions of famous portraits and 
pictures connected with the great dIsroverer, with de
scriptive text. The latter not only gives an account of the 
95 cuts, but Inclndes notes upon many other pictures not 
illustrated. Thns a considerable value attaches to the 
book as a sort of catalogne of Columbus pictures In all 
parts of the world. Otherwise it IS of hi!l:h Interest as 
being written In popular aud anecdotal style. It should 
receive adequate welcome In these days of Columbian 
celebration. 

THE METASPERMlE OF THE MINNESOTA 
VALLEY. A Jist of the higher seed-pro
ducing plants indigenous to the drain· 
age basin of .the Minnesota River. 
By Couwar Macmillan. Reports of 
the geolOgIcal and natural history 
survey of Minnesota. December 29. 
1892. Minneapolis, Minn. Pp. xiii, 
826. 

REPORTS OF THE UNITED STATES COM
MISSIONERS TO THE UNIVERSAL Ex
POSITION OF 1889 AT PARIS. Volume 
V. Agriculture. Edited by C. V. 
Riley, Ph.D. 1891. Washington : 
Department of Agriculture. Govern
ment Printing Office. ' 8vo. Pp. 935, 
219 illustrations, 77 plates. 

The exhibit made by the United States at Paris was 
very fine and the present volume, which contains a full 
description of the agricultural exhibits both of the United 
StateS and foreign countries, refiects great credit npon 
both the editor and the contributors. The work Includes 
papers relating to vine cultivation, wine making, useful 
and Injurious Insects, Incl uding the dreaded phylloxera, 
field trials of implements, agricultural stations, food 
adulteration, the cultivation of textile fibers, vegetahie 
oils, etc. The last chapter contalns an excellent report 
by A. C. True, entitled .. A Report on the History and 
Present Condition of Agricultural Science ahd Educa
tion In the Uuited States." 

� Any of the above books may be purchased. through 
this ofilce. Send for new book catalogne just pub, 
lished. MUNN & 00., 861 Broadway, New York. 

SCIENTIFIC AMERICAN 
8 U I L D I N G E D I T I O N . 

JULY, 1 89S.-(N o .  8S.) 

TABLE OF CONT�S. 
1. Elegant plate In colors, showing the handsome 

residence of S. E. Walton, Eeq., at Springfield, 
Mass., at a cosi of $10,000 complete. Floor plans 
and perspective elevations. A pleasing design. 

2. Plate In colors showing the residence of Wm. H. 
Fltzgerald at Bridgeport, Conn., erected at a cost 
of $6,000 complete. Two perspective views and 
fioor plans . .  J. W. Northrop, Eeq., architect, 
Bridgeport, Conn. An attractive design. 

8. A dwelling recently erected at Chester IIill, N. Y. 
Perspective view and floor plans. A model de
sign. Cosi $6,850 complete. Messrs. Munn & Co., 
New York City. 

4. A Colonial modern dwelling recently erected at Mont
clair, N. J., at a cost of $5,500 complete. Floor 
plans, two perspective views, etc. Messrs. Munn 
& Co., architects, New York. An excellent design. 

Ii. Engraving and floor plans of two designs of cot
tages recently erected for Mr. D. H. McKay, at 
Boston, Mass. ,  at a cosi of about $1,600. A. W. 
Pease, architect, Boston, Mass. 

6. Floor plans and engravings of a stone residence 
erected for George W. Childs, Eeq., at St. David, 
Pa. A very attractive design. Cosi $7,600 com
plete. Messrs. F. L. & W. L. Price, architects, 
Philadelphia, Pa. 

7. An old colonial style dwelling at Belle Haven, Conn. 
Floor plans and prospective elevations. A pic
turesque design. 

S. A residence at Belle Haven, Conn. A uniqne design. 
Perspective elevation and fioor plans. Messrs. 
Boring, Tilton & Mellin, architects, New York 
City. 

9. Bird's-eye view of the World's Columbian Exl108ition 
-looking West. 

10. The Fifth Avenue Theater, New York.-View show
ing the orchestra chairs and seating arrangement. 
Mr. Francis H. Kimball, architect, New York. 

11. Miscellaneous contents : A change In name.-A 
tufted metal ceiling, illustrated.-Haulon's anto 
matic boiler feed, illustrated.-Simple means of 
raising water to house tanks, lllustrated.-Copper 
statue, " Flying Dutchman," at the Columbian Ex
position, lllnstrated.-Naphthalene as a timber pre
servative.-Omamental parquetry fioors and bor
ders, illustrated. - An  improved wood working 
machine, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 1\ year. Single copies, 
25 cents. Forty large qnarto pages, eqnaJ to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ABcmTEC
TITRE, richly adorned with elegant plates In colors and 
with fine engravings, illustrating the most Interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & 00., PuBLISHERS, 

861 Broadway, New York. 
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AUGUST 5. 1&)3·] J titutifit �mtri,al. 

The charge 1m- Insertion under tlriB /load '" One Doua .. a I."" 
jor each insertion ; about eight WOTdB to a lins. AOOer. 
tillementa must be reemed at publication ojftce Il8 earlv a. 
Thur.dall morning to appear in the joUowing week'. "' ... e 

you describe are made by electrical goods manufacturers 
and largely in use. Doubtful if your friend can make 
them for twice the :flgure you name. He might buy one 
and make a trial. We cannot suggest what would be 
best to manufacture. Knowledge of what Is on the mar· 
ket and prices Is necessary as a preliminary to selection. 

(5236) E. L. asks : What percentage of 
Order pattern letters & figures from the largest varia- nourishment or nutriment Is there in rice of the best ty. H. W. Knlght & Son. Seneca ll'alls. N.Y .• drawer1ll6. quality ! A. The �ysIs of rice Is given as follows : 
Acme engine; 1 to a H. P. See adv. next issue. Nitrogenous matter. • • •  . . • .  . . .  . • . • • • • • . • . •  6'94 
.. u. S." metal polish. Indianapolis. Samples free. Fat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  0'51 

Kemp's Manure Spreader. Syracuse, N. Y. · See Adv. Starch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77·61 
Improved Iron planers. W.A. Wilson, Rochester. N.Y. Woody fiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'08' 
For coal holstltlg engines. J. S. Mundy, Newark, N. J. .Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'45 

Steam Dislufectors. Water . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  14'41 
Geo. T. McLauthlln & Co .• 120 Fulton St., Boston, Mass. Total nutriment . . • • . . • . • • • • . . . . • • • • • • • • . • .  85'06 

Portable and StatiOnary Cylinder Boring machines. (5237) G. P. asks : Will you please in-
Pedrick & Ayer. Philadelphia, Pa. form me of a good preparation to put on knives, guns, 

Microbe K1ller Water Filter, McConnell FIlter Co., etc., to prevent them from rusting! I have several fine 
Bu1Talo, N. Y. instruments that I find are hard to keep from msting. I 

Steam Hammers, Improved HydrsnJIc Jacks, and Tube have given several preparations a trial, but find them in-
Expanders. R. Dudgeon. 24 Columbia St., New York. • effective. Please inform me of a good preparation. A. 
Hydraulic Wheel Presses a specialty. The J. T. We find nothing better thau wiping the instruments often 

Schalfer Mfg. Co., Rochester, N. Y. See adv. page 399. with a cloth and vaseline. 
Screw machines, mUJIng machines, and drill presses. 

The Garvin Mach. Co., Lalght 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. 
High Speed EngInes-Single Cylinder and Compound, 

for all electrlcal and manufacturing uses. Watertown 
Steam EngIne Co .• Watertown, N. Y. 

'rhe best book for electricians and beginners In elec
tricity Is " Experimental Sclenee,"by Goo. M. Hopkins. 
By maU. � ;  Munn & Co., publlsbers. 36l.Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, DrIlls, Shears, etc., address 
J .S. & G. F. Simpson, 26 to 36 Rodney St .. Brooklyn, N. Y. 

Competent persons who desIre �encies for a new 
popular ht.ok. of ready sale, with handsome profit, may 
apply to MUnn & Co., SClientlflc American ofllce. 36l. 
Broadway. New York. 
arSend for new and complete catalogue of Scientific 

and other Books for sale by Munn & Co .• 36l. Broadway, 
New York. Free on appll� ... tlon. 

HINTS TO CORRESPONDENTS. 
NalDes and &ddress must accompany all letters, 

or no attention will be paid thereto. Tliis Is for our 
information and not for publication. 

ReCerenees to former articles or answers should 
give date of paper and page or number of question. 

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

Special Wrt.Uen InCorlDatio n  on matters of petl!Onal rattier than general Interest cannot be 
ilxpected withont remuneration. 

Scientific &lDerlcan SupplelDents referred 
to may be bad at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(5238) D. S. P. asks : What is the usual 
presS!lre per square inch in the boilers of the three fol
lowing engines : The decapod on the U. P. R.R., the 
ordinary eight-wheeled American passenger engine, and 
the engine on the New York Elevated Railroad. A. 
The engines drawing the high speed trains on our princi
ple railways are now carrying from 150 to 175 pounds 
pressure per square inch. The elevated road enginee run 
with varying pressure from 100 to 125 pounds. 

(5239) R. I. W. asks : Would it not do 
to wind both the armature and field magnets of motor 
described in .. Experimental Science," pages 497 to 509, 
with No. '18 silk-covered copper wire ! A. Yes. 

(5240) E. H. J.,  Mich.,  says : A few years 
ago, large 1J.ights of wlld pigeons were to be seen, in the 
spring and autumn, In almost all of the Northern States. 
For nearly fifteen years, few fiocks of these birds have 
been seen in the central or southern part of Michigan, 
and I have been informed that few are now seen any
where in their old places of resort. Will some of your 
readers tell us what has become of these birds, which once 
far excelled in number every other species In America ! 
A. The advance in populati on, the destruction of our 
foresta and the indiscrlminste slaughter of the pigeons 
during their roosting season is no doubt the cause of 
their scarcity at the present time. 

(5241) O. C. W. asks : Can you suggest 
a way of painting or otherwise making opaque one·half 
of a lantern globe so that that part of the globe will act 
as a refiector ! A. A r�ector can be maole on the out
side surface of one-half of the lautern globe by deposit
ing a coating of silver from Its solution, as Is largely used 
in silvering looking glasses. The process Is a rather dell
cate one and described at length QIl Pages 502 and 508, In 
thll .. Sclentific American Cyclopedia of Receipts," $5, 
mailed. 

(5242) R. R. Snowden says : I inclose 
an insect which Is remarkable as being the first of the 
kind I have ever seen, thongh I have closely observed in
sect life in North and South Carolina and Florida since 
the late war. It Seems that insects new to this part of 
the country are occasio� makinjt their appearance. 

(5231) A. J. D. says : I have a lot of For instance, the electric bng was never seen here before 
small steel and iron strips which I wish to plate with tin the introduction of the electric light. So also the orange 
by dipping in the molten metal. I use the following pro- tree has several new enemies. Please give some light on 
cess, but am ouly partially successful : Allow the strips to the specimen sent. A. Reply by Professor C. V. Riley. 
remain in a strong solution of sulphnrlc acld/ for a few -The specimen sent by Mr. Snowden Is an interesting 
minutes, to remove'grease, scale, etc., then rinse in clear although not uncommon species known as the glassy
water, and dip in a solution of muriate of ammonia, for a winged sharpshooter (Homal8dl.8ca:co(],lJul . ta). It Is found 
ftux. The tin adheres very well, but remalns lumpy and all through the Southern States and Is responsible for a 
uneven. Will you please inform me wherein the trouble rather common Injury to young cotton bolls in portions of 
lies and how I can remedy it ! A. We ad vise a partial Louisiana and Mississippi. ThIs damage Is particularly 
polishing of the articles after the scale has been removed. noticeable where the cotton fields are bordered by streams 
Then dip In hot strong caustic soda water to clean. Wllsh edged with young growth of cottonwood. The 1irf!t 
in hot water, and dip In muriate of zinc and ammonia. generation of the sharpshooters lives upon the cotton-

(5232) F. O. J. says : There is a bad wood and the second migrates to the cotton plauts. They 
echo In the Baptist church here. The audience room is puncture the young bolls, making a fine hole like a bullet 
38X50 feet inside, with a celling 21 feet from the ftoor. hole, from which in part comes the popular name of 
About 4 feet of the sides and 6 feet of the ceiling Is taken sharpshootsr. They have been found also in Georgia 

upon the LeConte pear, in Texas npon the mulberry, In np by a rounding corner, so that the ceiling proper Is South Carolina npon asparagus, and In Florida upon only 26X38. The pulpit Is at one end of the room and oranges, but they do no marked damage to any of these slightly raised. Can this echo be destroyed by stringing crops. The nearly full grown and adult Insects have a wires near the ceiling ? If so, kindly indicate the man- curious habit, in common wIth their near allies, of ejectnero Can wire fine enongh to be practically invisible be 
used ! A. The hanging of wires and wire netting closely ing from the anus a considerable quantity of very clear 
to ceilings and walls Is said to entirely prevent echo. !�':!!���r!e:;d �:ui�p: �u�:'� o;�:::o�: Such arrangement cannot be made invisible, but may be sects are abundant they produce the phenomenon known so arranged with fine wire netting put up in panels with as "  weeping trees." A full account of this species, with rosettes or moulding strips as to be ornamental. illustrations, will be found in ItiBeCt Life, vol. v., pp. 

(5233) J. R. M. says : Please inform me 150-154. 
through your column of Notes and Queries if there Is any (5243) J. T. S.-Reply by Professor C. use for hardened copper or brass in the arts or sclences. V. Riley.-ThIs large click beetle or suapplng beetle Is Enough call that Is to make it worth one's while to work known In the books as .d:lam ocuiatu8, and Is the largest for it ! A. There Is an increasing demand for hard cop- of the click beetles fonnd in North America. The large per and brass. The Eureka Tempered Copper Co., 
Northeast, Pa., are now maldng hardened copper. There eye-like spots on the thorax are not the true eyes, which 

will be found on either side of the head and which are In is plenty of room for new efforts In the production of reality small compared with the spots. When placed hard copper and brass for frictional purposes. upon its back It will spring to a helgh�of 2 or 3 Inches In 
(5234) T. C. B. asks : What amount of its efforts to resume Ita proper position. The larva of 

power CIpl be gu.lned from 1 inch of water running from a this beetle Is a hard, yellowish brown, elongate worm, 
reservoir or barrel of 50 gallons capacity with a pressure with dark brown spines at the anal end. It Is found In 
of 6 fllet? And -f{hat wheel Is the best and most power- burrows In various trees, especially those which are dead 
. ful, In this case' A. If a miner's Inch is the measure, you and decayed, and Is supposed to feed on the dead wood. 
will have 13'" of a horse power under 6 feet head and the There Is good l68SOn for belleving, however, that 4t is 50 gallons would last abont � minutes. A small Im- also predaceolUl and feeds on other wood-boring larvae. 
pact wheel of the Pelton type would give the best (5244) S. H. B. sayS : 1. An outdoor bell economy. clrcuit contsins about 800 feet of wire and an electric 

(5235) G. B. says : I have a friend that · bell, and Is supplied with 6 cells of carbon battery (sai has a small shop thoroughly eqnlpped for manufactur- ammoniac solution). The bell, in short circuit with two 
Ing small machinery. He has hard strngglIng to get cells of battery, rings satisfactorily, but the six cells will 
enongh to do, yet is a good workman. I thonght if yOU hardly cause a tremor In the hammer of the bell, when 
could tell me how I could make small cheap fans that working over the whole line. The line being O. K., would 
could be regulated In speed and operated Qy a OOtte.."y, the addltlon of two (say) cells of battery cause the bell to 
-that could be easily attached to the head of a bedstead or ring properly, or would It be necessary to double or 
any part of a room, and the· battery and fan could be triple the number of cells at present used, to canse the 
made and sold for about $1 or $1 .50, I think he could ben to work two . or three times as strongly ,  A. The 
obtain suflicient orders to help him ont. Or Is there any - fallure of your bell Is due to the Jack of E.lt.F. The re
thing you wonld be willing to suggest? A. Fans such as Bistance of the wire leading to the bell is 10 peat aa to 

use up a large proportion of the energy of the current. If 
you do not care to put np a line of less resistance, the 
ouly remedy Is an increase in the number of cells. With
out knowing the resistance of the bell and of the line, 
we cannot say how many cells will be required. 2. What Is the probable voltage of an ordinary plain carbon bat
erty (microphone, Samson, Ideal, etc., . as named by 
makers)! A. About 1J.ji volts per cell. 3. Will you 
kindly tell me of a book which will be of assistance in 
such matters ! My books are purely theoretical and be
hind the times. A. For general information we would re
commend " Experimental Science;" for specific informa.
tion on bell hanging we refer you to " The Construction 
of Electric Bells," by F. C. Alsop, price $1.25 ; .. Elec
tric Bells and All About Them," by S. R. Bottone, price 
50 cents ; " Bell Hangers' Hand Book," by F. D. Badt, 
price $l. 

(5245) K. A. F.-Reply by Professor C. 
V. Riley.-The Insect sent by .Mr. Flchthorn Is the common 
apple plant louse (.d:phiB mali). It Is usually abundant 
and injurious In the early part of the summer and may be 
destroyed by spraying with a dilute kerosene soap emul
sion prepared in the following inanner : Take two parts 
kerosene oil and one part strong soapsuds and agltats 
violently by churulng or by passing the liquid back and 
forth throngh a force pump Into a bucket until a thick, 
butterlike emnlsion Is formed. Dilute one part of this 
emulsion with fifteen parts of water and spray . The life 
history of this, as of so many other species of aphis, Is 
extremely Interesting, and unrecorded observations 
would Indicate that after a series of parthenoge
netic generationS: are1 produced upon the apple In the 
early part of the season, the insects migrate in the winged 
female form and propagate on the roots of certalu grasses 
during the heat of the season. In the antumn the retum 
migrant revisits the apple, and in due time the sexes are 
produced and the perfectfemale fastens her eggs, some
times in very great numbers, upon th� terminal twigs 
and buds. These, at first greeuish, become glossy black 
and carry the species over the winter. The eggs are not 
easily killed and th'i best season to spray Is soon after 
hatching In spring. 

(5246) W. S. P. asks (1) how to clean 
brass and German silver after ha.-d soldering. A. Boll 
the soldered articles in a weak acid solution, 1 part .  sul
phuric acid, 5 parts water. 2. Is there any toxic snb
stance that will kill willow, maple, or fruit trees by mak
ing a small hole in. the trunk and putting the substance 
into it ! A. An injection of creosote will kill trees. 3. 
Is there a solder that will fnse at about 700° or 800° Fah., 
that will solder brass, German silver, etc. ! A. Zinc or 
tin alloyed with a small portion of copper will make a 
solder for varying temperature's from 500° to 1,000° Fah. 
Try an alloy of 5 to 10 per cent of copper in the total 
quantity. The zinc and copper solder will be somewhat 
brittle. The tin and copper will be tough. 

(5247) J. H. N. says : In the SCIENTIFIC 
AIERIOAN about a year ago attention was called to the 
need of a safety petroleum lamp, as a snggestion to in
ventors. Could you give the necessary qualiftcations to 
be 1I.lled In a safety lamp and state if there Is a premium 
offered for IU A. The most essential feature needed Is to 
so construct a lamp in which there can be no admixture 
of air with the vapor of the oil within the lamp to cause 
explosion or to so close the communication between the 
fiame and the air space in the lamp that the air-saturated 
vapor cannot reach the ftame, nor by overheat to allow an 
undue capiUarlty in the wick, wWch sometimes over1l.ows 
and takes fire below the top of the wick tubes. There Is 
no premium offered for a safety lamp. 

(5248) T. D. B. , Jr. , asks : What diame
ter, pitch, and speed screw should I use on an 18 foot St. 
Lawrence skiff to consume one-fourth horse power ! 
What speed should the boat make ! A. The screw 
should be 12 inches diameter, 24 inch pitch and make 200 
revolutions per minute for a speed of 3 or possibly 4 
miles per hour. 

TO INVENTORS, 

Of�O�r;:.
n
::eot����'ffo�e:;sd ��N'.,:ty�Wo�t�'! 

tents at home and abroad, enable us Po understand the 
laws and practice on both continent., and to possess un

equaled facilities for procuring patents everywhere. A 
synopsl. of the patent law. of the United States and all foreign countries may be bad on application, and �r.ons 
��P::"��t':.��� f�t��l:' ���:r ret. ::�:-
which are low, In accordance with the times and our ex
ten.lve facilities for conducting the business. Address 
MUNN & CO., omce SCIENTD/IC AMJlRlCAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
.. or which LeUen Paten' or 'be 

VnICed S'.&e. were Gran'ed 

10ly 25, 1893, 
&ND B.A.cD BB&RING TH&'J:' D&TB. 

[See note at end of list about ooples of tbese patents.] 

Aerial machine, S. B. Battey . . . . . . . . . . . . . . . . . . . . . . . 1iO'l.168 

1fJ.Icultnr&l lmplement, A. Caldwell . . . . . . . . . . . . .. . 1iO'l,032 

ctJ:Cf1:l'e f�� eg:I���.!�nlul':,�m�W� 
& Redwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1iO'l,173 

Alarm. See High or low water alarm. 1:1::l ��':.I� :r.p����: .�:. �I���:::::::::::::: :  
t"w\,"f:i,

t
������.� ���:::::::::::::::::::.: &01 

Baling cotten. apparatns for, Eo M. Ivens . . . . . . . .  .. 
Baling Ilress. Eo M. Ivens . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Bath. See ElectrolytiC bath. 
B:r���;:

f
fl�..¥lr�ier2:d�:�::: : : :: : : : : : : : : . : �J� 

Bed. spring, O. R. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IiO'l,I18 
=e{�'(f::5��n!�.�?::·.·.·.:·.·.·.:·.·.·.:·.:·.:·.·.:·.::·.: ....... =:� 
Rl���I:·:dJfe�1: · Beiiiuiie: : : : : : : : : : : : : : : : : : : : : : : : : :  �:m 
Bicycle saddle, L. L. Richmond . . . . . . . . . . . . . . . . . . . . .  500,017 
Bird cage., food holder for, Shanovskl & Ruben-

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  500,146 
Bit. See Bridie bit. 
Bituminous rock, apparatus for reducing. E. R. 
BIO�.:To��biii.;iQi-i:·c:·v:iie8t·.·:.:·::::::.:: : : : :  =:m Boller. See Locomotive boiler. Boller turnace

c 
C. H. Allen, Sr . . . . . . . . . . . . . . . . . . . . . .  liOl.901 

��d
S=

t
Bedtj.a�

bee . . . . . . . . . . . . . . . . . . . . . . . . . . 601,9U 
Bracket. See Lamll bracket. Brlek kiln furnace, I. C. Wheeler . . . . . . . . . . . . . . . . . . . Bridge, C. H. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  . 
Bridge Ilat'!. A. JuDllmann . . . . . . . . . . . . . . . . . . . . . . . . . . . Bridie bit, !Ii. T. Bartrulf . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
='t:�1:e..��·.·.::::·.::::·.:::::·:.:::::::·:.: 500,"00II 

93 
Brush for washinll or wlpln" windows, J. P. Giles 500,000 Buckle shield. F. L. Thompson . . . . . . . . . . . . . . . . . . . .. 1iO'l,067 Buggy body, C. M. Coutant . . . . . . . . . . . . . . . . . . . . . . . . . .  501.924 
I��g, r."t.�-Wtm:'���: . . . . . . . . . . . . . . . . . . . . . . . . .  501.� Bntter worker, D_ W. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . 1iCl,993 Button cover. detachable. G. Pllheam . . . . . . . . . . . .  ., 500,201 
&"tf�:c� [:���,s��fe:;,�.�.��:::: trt� Caddy. measurlllJl. T. C. Keeler . . . . . . . . . . . . . . . . . . . . 1iO'l,l24 Cake or pnddl� stlrrer

�
A. C. Bull . . . . . . . . . . . ... . . . . 1iO'l;066 

����l":�eph':io':=PI�fc,t:;::O.?nt • .Albert. . . . . .  1iO'l,211 Can. See Milk can. 
8� ��gl�: f:�. �;1!8�:�:::::::::::::::. :':::.:: : :  B Car coupling. C. M. Graves . . . . . . . . . . . . . . . . . . . . . . . . . . 1iOl,11811 Car coupling, H. O. MlJler . . . . . . . . . . . . . . . . . .  , . .... . 1iO'l,2111 � ��tn�: ���.��·(r) : : : : : : : . : : : : : : : : : : : : : :  � Car couplings, wear plate tor head blocks of, J. B. Safiord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  Car fender, C. T. Grllley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. Car indicator, street. J. W. Dear . . . . . . .. . . . . . . . . . . .  . Car jac� street, G. F. Pearson . . . . . . . . . . . . . . . . . . . .  . .  Car sanning devlee, N. Seibert . . . . . . . . . . . . . . . . . . . .  .. Car wheel8 and dies for lIIUIle maldrur, P. ArbeJ . .  
Cars, chock and guard for ratlway, W. T. Sears . . . Cars, jack for loading or unloading, Q •. W. Morrl-

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... IiO'l,OOI 
�ertl�. ����I� . . ��.���� . . �?�.�l

��:: .� •. !ilD,2O& 
8�J'ial�n: 8�j,�:m·iof·irtD.di,;greTOiViiii OO'l,lII9 

flats of. J. Eage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6Ol,IJ9I! 
8��rg.Pli?Yir�(h�y ��.I���.:: .. ::::::::::::::::: ::;1: 
Case. See Cbeese case. Jewel..,. case. 

8::e�e�.
olf'ja������: ����.� .���':.:::::: =«:= Chair. See Folding chalr. Change making and delivering deVice, C. L. TraVis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1iO'l,20 

8l:=� r.��s�:��:.�:.�:.��::: : : : : : : : : :  =:l� Churn, J. Wylie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &01;981. Churn dasher� W. H. Evans . . . . . . . .. . . . . . . . . . . .. . . ... 1iO'l.1l!Ii Chnte
i 
1Iour, d .  K .  Johuston . . . . . . . . . . . . . . . . . . . . . . . . . 500,111& 

g���, .r��'iJ�e���:.�·.�:.� : : : : : : : : : :  =IU� Clock, illuminated, W. H. Alderson . . . . . . . . . . . . . . . . 002;181 
Clo�.:::.����.���� . ��. �.������' . .  �: . .  �: 500,lIiII Clock synchronizer, electric, A. G. Wiseman . . . . .. IiO'l;16'1 Clocks, electric winding attachment for, A. G. 
Clo�1��:::ii,.OObiiie:·ii:A: ·Ci.id;,:eii::::::::::::: B Cloth cuttlllJl machine, W. B. Salisbury . . . . . . . . . . . .  lm,OU Clutch., friction, H. C. Crowell . . . . . . . . . . . . . . . . . . . . . . 501,t!IIi Clutch, friction. F. L. Watero1llJ . . . . . . . . . . . . . . . . . . . .  5II1;l'I6 
Coal, apparatus for handlln!t. W. D. Ewart . . . . . . . . Ii02,25O 
Coal for transportation, apparatlUl for preparl.nlf, 

W. C. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,862 
Coal, settling or storage pond or basin for pulver-Ized. W. C. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Cock or tap, stop, J. T. Hallwood . . . . . . . . . . . . . . . ... . .  
gg�s:.�:l��t",:u��':"�. �.1ie�?���:::: : : : : :: : 
g��e"r�' �::��

n
!o�!�lne . . . . . . . . . . . . . . . . . .  : . . . .  . 

8g��::���'i!l: �afk: .... �����: : : : : : : : : : : : : : : : : : : =:M:! 
c

ou
l��!t'c01�:�n?"T�'h�P!':f'un.r;pe coupling. 

Credit balance rellister, A. L. �o�eet . . . . . . . . . . . ... 1iO'l,1118 Cultivator, R. S. Buch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  502;111 
8�m�:lg�·£.tar�t�eni:'A:C&idW;,n:: : : ::::::: =:M: Cultivator disk cleaner, A. Caldwell . . . . . . . . . • . . • • . .  5111;811 Cultivator, UstingJ' A. Herdman . . . . . . . . . . . . . . . . . .  IiOl;IHO 
�"1ogW�i!;,�A. -W.6fieli:::::::::. '::::::.:'::.::: : : : =:= Cutter head, rotary, K. Nelson . . . . . . . . . . . . . . . . . . . . . .  1iOl.1lIi6 Damper, stovepipe, C. T. Redfield . . . . . . . . . . . . . . . . . .  ID2,203 
Dental articulation cnp. G. K. B:tjby . . . . . . . . . . . . .. .  002;161. 
Den:.I����a:J'.����� . .  �?� .. �.��.�I��?'�: IiO'l,D Dish cleaner, W. A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . 1iO'l,1b9 Distilling mash, R. I�es . . . . . . . . . . . . . . . . . . . . . . . . . . . . 002;6'iII 
DrI��Jo�:�����.

s
: . .  � .�� . . ����. ��� ��'.� lm,00Il 

B�nloW:c"t��n:n�·s!���?�.·F:G&ie:·.::·.::·.:: : �MI Dust pan, W. S. McCay . . . . . . . . . . . � . . . . . . . . . . . . . . . . . .  1iO'l.296 Dynamo or motor. R. C. Klntz\nJf (r) . . . . .  . . . . . . . . . .  ll;lIM Electric motors, means foX' -reauIatiD8'. C. H. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . liQl,\I61 Electric 8wltohlng apparatl!s, A. R. Roe . .. . 1iIr.I,1o., IIID;l(Ii Elevator. See Sucker rod elevator. 
)tr��%tl

�:3t!'c!pHb=e�niiii';ed: ' w:: 'ii: liOl.9Il6 
Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  500,06'1 End "ate. fastenlllJl, F. A. Haven.. . . . . . . . . . . . . . . . . . 500,0116 Engine. See Gas ellJllne. Malti-cylinder eUJl\ne. O.clllating engine. 

�:t�: �g�:;� ... �m.���Ii�I:'II?�.e��B�<;���: : t::MI Engines, automatic throttle for. S. V. Rawllnp . .  &01;969 Engines, .team distribution In multiple expan- . 
slon, F. M. Rite .. . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . .  00'l,140 EngIne., steering gear for traction, G. W. Kramer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . Wl,:JIlO Excavating machine. Vollhering & Bernhardt . . . . 61)2;161 Feed motion, E. J. McClellan . . . . . . . . . . . . . . . . . . . . .. . .  500,llI1 Feedwater heater and purlfler, Field &; Clark . . .. . . 500,086 Feedwater heaters. tube scraper for, G. H. Bur- , 
pee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 502,228 

�:�:: ��"i.1fi.JH�m�:��::::::::::::::::::::::::.: =::= 
Fender. See Car fender. ' 
Il��i:;n �y�t���I�leCtric·sign&ifor: 'j:8&Cii8:: Fire e.cape. J. P. Coons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. FIre escape, F. J. Fairchild . . . . . . . . . . . . . . . . . . . . . . . .  . . Fire extlnguisil1lr, W. Gee . . . . . . . . . . . . . . . . . . . . . . . ..  . 
� l��!:fn: in�1����: 'ii: NoftOii::::. :':.:'::.:: : Fly trap, T. A. Teate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
������a:a:i�"'k

.
Crlss . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Furnace. See Boller furnace. Brick kiln fur-
nace. Metallnrglcal furnace. Fumace, G. R. Scate .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1iO'l� 

�=':r�'�\!��'I. ��� ... �: .�:.�.��?�: :: : : �= 
Gauge. See Water "auge. . 
Garment s�f,porter. R. Gemmell . . . . . . . . . . . . . . . . • . . .  

a::':r�a ��:t�'!�t'i!:u��!lto.:�.� Gas engine, �. E. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Gas reguJa<or or governor, R. R. Beard . . . . . . . . . . .  . Gate. See Bridge gate. End gate. RaIlway gate. 
Gate, A. J. Russell . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 
Gate, M. )i'. Shehan . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
:i��'t�Wg:sw��t�&::.�.��:�:.���: : : : : : : : :. 601, Gun, machine. R. J. GatJIlll!' . . . . . . . . . . . . . . . . . . . . . . . . .  00:1, Gun, m�a.lne, A. W. Savage . . . . . . . . . . . . . . . . . . . . . . 1iO'l, 
Guns auxiliary valve for pneumatic, J. RapletJ . . .  1iO'l, 
Gyrating bolt ... W. E. Getzs . . . . . . . . . . . . . . . . . . . . . . . . . .  502;D6 Ham holder, u. C. Umbenhauer . . . . . . . . . . . . . . . . . . . . . 601,11!3 Hame, A. D. Heist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  502;119 
�::::.�,eW:iI�:�:�.��.������: : : : : : : : : : : : : : :  =:m Harrow and cultivator, combination, E. B. West .. 5(11,OOU 
a:; ����k,

G
j.lj: liu�°t..�:::·::::.:·:::::.::·::::: �:� Hay fork, S. B. & S. Welch . . . . . . . . . . . . . . . . . . . . . . . . . .  1iO'l,166 Hay rack, C. W. Behrens . . . . . . . . . . . . . . . . . . . . . . . . . . . . IiO'l;22O Heater. See Feedwater heater. Hot water heater. Heating apparatus. hot water and steam, A. L. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . _ .  . . . . . . . . . . . . . . . . .  !ilD,006 Hillh or low water alarm, W. Hodgson . . . . . . . . . . . . . ·1iO'l.19J Holstlng machine, S. Grimths . . . . . . . . . . . . . . . . . . . . . . . 500,188 Hollow objects from plastic material, making, Kieserllng & Molier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *J.1l6 Hoof c1eanlllJl tool. R. C. Jenner . . . . . . . . . . . . . . . . . . . .  5ID;0t% Hook and elte, W. S, Seymour . . . . . . . . . . . . . . . . . . . . . . .  � 

�gr':.:'t��he�e��W:ev�;Je=�?:::::::::::::: 00i,1U Indicator. See Car Indicator • 

Ivory, mould for the manofacture of solid hall. of Artificial. A. & s. DePont; . . . . . . .  . . . . . . . . . .  . 500,013 Jack. See Car jack. 
Jewelry case. W. Heatley . . . . . . ... . . . . . . . . . . . . . . . . . . . 1i02,001 
i����

ry
s':eP=I=��;gl.Wa:;.

j!�ley . . . . . . . .  602,006 

��:-"�'��;rO:·�Drtg,r:a: T:R:·Ciiamiiers::: :  �� 
Junction box, E. McEvoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602.083 
Kettles, joining .pouts to metallic, Milne 41; 

PrItchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,001 
Labeling or malJlllJl machine, J. C. Lodor . . . . . . . . . 502;Oi5 
Ladder, col1�pslble, A. Leo . . . . . . . . . . . . . . . . . . . . . . . . . .  liOl.950 
Lamp bracket, adjustable, J. Paumgarten-Frau-

eneteln. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Lamp, carbureting. N. Fhlck . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, electrlcarc, P; J. Barrett . . . . . . . . . . . . . . . . . .  . 

J::gt:r�o::1:=::'jor· iiiOOiric' arc: 8: Ber.i� 1iO'l, 
mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . &01,811 

La':rto��.��I.��.�.����.�:.�:.�:�� 601,988 Lantern, E. O. Keef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . =:= Lastlll&' machine, A. F. Pre8ton . . . . . . . . . . . . . . . . . . .  . . 
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94 
I=!��u����={rp�:,;:f'.����:::::: �� 
Liquids, apparatus for elevating and equalizing 
��t���!�I��:';,�: ����i;::::.:·:.: ':.":.:'. : :  �� 
Locomotives, automatic supply tank for, R. G. 

W &rd. . . . . . . . . . . . .  . . . . . . .. . . . .  . . . .  . . . .  . . . . . . . . . . . . . . 002.152 

�:: �r�:.ox.?�&rdL&8ki.:: : : : : : : : : : : : : : : : : : : : : : : :  �m 
Loom for weaving endless or jointless fabric., D. 

Flleppi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  182 
Lnbrlcator. J. H. &; F. A. Earles. . . . . . . . . . . . . . . . . . . .  26i 
Lubricator, P. F. Krug. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 
����:1g�: �: E�'W'oOd:::::::::::::::::::::::::::::: 139 
Measuring Instrument, electric, E. Thomson . . . . . .  
MeasnrlnR' lnstrnment, electric8l, R. M. Hunter . .  
MetaiInrglcal furnace. F. G. Bate.. . . . . . . . . . . . . . . . . .  16'1 
M

e
�i,

s
S���e�

o
:, ���. ���.������ . . ��:����� 1iOl,9!I1 

Meter. See Water meter. 
lIliddllng.

J
Urifier. W. D. Gray . . . . . . . . . . . . . . . . . . . . . . 002.187 

1I�. C�'!s.ei ���
i
fg.;· 'coiivey8ii",i .;;t:. ':Mellor" &; 002.

085 

Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
lIlould, Bullock &; Donglass . . . . . . . . . . . . . . . . . . . . . . . .  . . 
1Il0rtl.l

� 
tool, S. J. Hick . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

lI�'tr�;ly!�':,�:��Je. t.��t�g!.},iin::: · : : : : : : : : ::: : 
lIlu.lcal Instrument, K. PolenoO' . . . . . . . . . . . . . . . . . . .  . 
lIlusical tnstrument keyboard, C. C. Kropp . . . . . . .  . 
Na1Ii

�
machln!'. F. 0, Tobey . . . . . . . . . . . . . . . . . . . .  _ . .  

�:rll�Ck;�.
e
�.�oc:e���::::: : : : : : : : : : : : : : : : : : : : : : : : :: 

Ordnance, breech mechanism for. J. B. G. A. Canet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 502.172 

g:na
n 

���f::.
t
l��r-:er�: .��.�!�::::::.: : :  �:w.l 

ory, C. J. Fauvel . . . . . . . . . . . . .. 602,181 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 002,000 

Ill. H. Delany . . . . . . . . . . . . . . . . .. . . 1iOl,� 
adford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1iOl,915 

ac . Ines. lD�k1'f wlre:for, P.CTourasse. . .  002.087 . rnl'3t�;aI���W. PII
l'>iDisied ;,r Iii: : : : : : :  . : :  �:� 

.harpener. P. McMenamlU . . . . . . . . . . . . . . . . . . . 602,008 
Penman's rest. C. H. Allard . . . . . . . . . . . . . . . . . . . . . . . . . 502,218 
Petrolenm, refining sulphurou., F. J. Carman . . . . . 501;988 
Ph

'l,����.
a
:.

d
B�i�;¥r.::���.� .������

I
.�� 

•
. ��: 

Photographic camera, J. D. Garfield . . . . . . . . . . . . . . .  . 
�l':n�.f.!l

l
�t��ti'�a.m�: i: ���l�":;,a(i::: : : : :  :::: 

Ploker stem, G. N. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Picker sticks. lu" connection for. Web.ter &; Dob-

Bon • • • • . • . . . . . • • • • • • • . • • • • • • • • • • • • . • • • • • • • • • • • • • • • • •• 

Pipe and nnt wrencb. P. Armantrolrt. . . . . . . . . . . . .  . 
Pipe coupling. R. Herman . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
������., . .;;r: G�3.r�geiii';id: : : : : : : : : : : : : : : : : :  
��'::'i����:g�: �: .�: ���I.��: .. :: .... . . .  :: :�.�. 
Plow and "pulverizer, rotary. G. F. Whitmore . . . .  . . 
Plow, riding. D. Thom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Pocketbook. I. Scbeuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�g������'hI":'���: ��.����::::::: . .  ::: .. ::::: 
Pre... See Baling pre ••. 
PrInting machine, rotary web. J. J. C1an.e . . . . . . . .  501.921 
���

le
�e!'laC:;��J::'.:: """""""  

. . . . . . . . . . . .. 002.061 

Pulverizer. A. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002.021 
Pomp, steam. E. C. John.on . . . . . . . . . . . . . . . . . . . . . . . . .  002,048 
PumP. vacnnm, W. S. Moore . . . . . . . . . . . . . . . . . . . . . . . .  501,954 
Back. See H'8: rack. 

ll:ll��t;�h!irs s:" �li' j,iate.: miWdrei 'fo;: 'com; 002,153 

BaJ'':''!.�
d
f!'t ���'8�L: riiirfiiiUii.r: : : : : : : : : : : : : : :  �t= 

It:II::����: �"h�'h.?u:�.���:::::::::::::::::: �:� 
Railway trolley, electric, E. A. Sperry. . . . . .  . . . .  . . .  liQ!,008 
It:II::�s�:!Ui�I:�re

c
D8io�· J�rrc�P3.

e
�yniie: �:� 

Ratcbet device 10r �ol., P. J. O·Brien . . . . . . . . . . . . . 501;967 
Recorder. See Time recorder. 
!teilister. See Credit balance regl.ter. 
���r..��·c.sr.il�.:;��: . . . . . . . . . . . . . . . . . . . . . . . . . 002.MO 

:�h'::i.�cL:r'B:·J1���·.·.:·.: :::: ..... ::.: ...... :: .... : : :  �;Wt 
�:�\,IM:e.r:�g�.�?���oWDi8ii: : : : : : : : : :  : : : : =:� 
Scale. antomatlc weighing and recording. W. F. 
8oo���iii,;,g:P:iiy;m:·.·.:·:::.·.·.·.·.·.::·.·.:-.·.:·.:·.:·.:·.: ftm 
Screw threads. apparatus for milling dles for roll-
Scr!':i���:·fo;:roiii,;g:ii: ·K-·jones,· · · ·  .. · ·  1i02,257 

�256, 1!OO.258 
scre�t!l��.�?�.�?�.�����.���.�.�: . . .  � 501.9(3 
�:'ii'ri:':i.��,O! fg�::����B�·:W�".;.: �� 
MeparaWr. W. 800n'l'.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 1i02,1U 
Sewer cleaning apparatns. A. Mundell . . . • . . . . . . . . .  002,130 
Sewing machine guide, C. H. Fo.ter. . . . . . . . . . . . . . .  501.900 
Sbaft coupling. bollow. H. W. Caldwell . . . . . . . . . . . . liQ!,918 
Shank stiO'ener, G. A. Weld . . . . . . . . . . . . . . . . . . . . . . . . .. IiOl;Ir.8 
Sbeet metal elbows. manufacture of. C. &; A. 

Llndem$D1l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ii02,OU 
S
hO�-&'���.��: .���.�.���.������:�:�: 955 

Shutter workeJ;. J. V. Strlhllng. . . . . . . . . . . . . .  . . . . . . .. UO 
StP. Illnm�t!!d. A. L. McCormick;. . . . . . . . . . . . . . . .  001 
�:r:::n� :iiJ';�!�r:coiiibi�W:H:iiiiw&rd: g 
�g�:r�::e�'\&t!grhi'gafe· �tearnii::::.·.·:.·.·:::.·.·:.: MI 
Spindle. sleeve wblrl. J. T. COvo. . . . . . . . . . . . . . . . . . . .  225 
��e���}Y.';':::::.�,�k�: .��� .. e:.�I:::::: ::. ill 
Stall cleaner, E. Knudson. . . . . . . . . . . . . . . . . . . . . .  . .... . 1MB 
,Stall drain, M. L

w,
an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

·��:�il � A:"rm.bDi-Y::::::::::::::::::::.::: 
Stave hOllow�macblne. A. M. Benson . . . . . . . . . .  . 
Stone, artlllcl J. W. Turner . . . . . . . . . . . . . . . . . . . . . .  . 
Stool. piIlDO, J. lerdorf . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
,Store .8rvlce apparatns. J. R. Pollock . . . . . . . . . . . .  .. 
Btove ..ner. J. H. Hall . . . . . . . . . . . . .. . . . . . . . . . . . . . .  . .  
·Stovepjpe bawre.r, W. H. 'l'repns . . . . . . . . . . . . . . . . .. . . 
Straw stacker;M:. &; C. �elneke . . . . . . . . .. . . . . . . . . . .  . 
'1ncker·rod elevator, F. . B'ilan . . . . . . . . . . . . . . . . .  . 
Sugar I1!IIlJ\ng ap�tua, L. A. Prangey fio2,014. 
Sulky, T.'Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . Snpport· for movinl< bodies. W. J. Lane . . . . . . . . . . .  . 
Sospenders. J. H. BIey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Swltcb. Tew &; BiRKs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Swltch atand, Wara &; Potter . . . . . . . . . . . . . . . . . . . ... . .  
Tack pnll<lI'. GsJ. CSpewell . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�:cta:;n.:ihm!il!..1".:t.;D.iatiou: 'j: Gi.iiegos::: : IS! 
�:r:��:��l����tl."f.!r[������: :::: :  :::: � Tel:t��� ?'�.������?��.���.��:.�:.� 

002.001 
Thlll conpllng. W. D. Cobb . . . . . . . . . . . . . . . . . . . . . . . . . .  501.923 
��l\'l::lIrl:e:3

t
���U:: �t.�·,::.mr��

e
·M: 502.134 

Th�'lftiii machiiie 'feeder'and'band Ciiiiei-: 'X:'j: 002.036 

Tlm��r1ier; workman;.: 8: A:' i:ie8ii:::::::::: : :: 3 
Tire and device for Inffatlng same. pnenmatlc, T. 

B. Je1fery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003 
Tire, pnenmatlc, R. W. HU88 . . . . . . . . . . . . . . . . . . . . . .  . . 
�� �'t':,'f.?r�1:j1.�::.1t.�.�.����� : : : : : : : : :�:�:: . Tool, combinatiOn. A. Knudsen . . . . . . . . . . . . . . . . . . . . . 1i02.259 Tool handle.

j 
eto .• fastening for. W. H. Thomas .. 602,107 

��! �1f:PIO.:���·.·.:·:.·.·.:·.:·.·:.·.·:.·.·.·.·.·.·.·.·.· ...... : ...... :: �� 
=i .. 't'p�����: . .  ���: . . . . . . . . . . . . . .  . 
Trolley wire and hanger, Eo P. Wetmore . . . • . . . . . . 

Trousers. M. &; N. Harrio. . . . . . . . . . . . . . . . . . . . . . . . . . . .  263 
=r!�iw�:;:���mbiii9d:·j: ·C: ·Kem::::::.: = 
Tu" fastener. bame. C. Sievers. . . . . . . . . . . . . . . . . . . . .. 966 
'rurning pearl buttons or other articles. mechan-

Ism f0'i,l J. Cleret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  liQ!,922 
:1::1�:· �.;"til�r�a:d ·m&.iliiiiery· for 'maktii�: 'j: 501;9'10 

1<'. Steward . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  . 
����������"."\r�J:tl:,l)it�·.::': .?���� 501 
Typewriting machine, C. O. Clark!! . . . . . . . . . . . . . . . . .. I!OO 
Typewriting machine, J. A. Garner . . . . . . . . . . . . . . . . I!OO 
Typewriting machine. J. D. Smith . . . . . . . . . . . . . . . .  . . 
',l'ypeWrltlng macblne. G. B. Webb . . . . . . . . . . . . . . . .  .. 
TypeWrIting machine joint, HiKgln. &; Jenkin . . .  . 
Valve, balanced .lIde. l1. S. Neeley . . . . . . . . . . . . . . .  . . 
�:l�: :����;:��t�'A"!=:'��A�'iJ�:.:: 
VapOr burner, C. Bruce . . . . . . . . . . • . • • • . . . . . . .  � . . . . . .  . 
Vetretable sUcln" inacbine, c. 1Il.  FatrballkB . . . . . .  . 
V ehlcle, 8

�
rlng....!). C. Bradley .

.
. . . . . . . . . . . . . . . . . . . . .  . 

Vebicle 'lt' eeT. u. Crowt� . . . .. . . . . .. . . . . . . . . . . . .  . . 
Vehicle w eel; A. L. H. MeSsmer . . . . . . . . . . . . . . . . . .  . Ventll&t1rur ·apparatns, F. C. Cliadborn . . . . . . . . . . .  '. ' V1Be and Winch. oombmed, M". J. Doherty . . . . . . . .  . Vlsil"':� A.; LUrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . WameirOi>; D.-Shield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  W� dQiiIii. c. B; Deyo . . . . . . . . . . . . . . . . . . . . . . . ... . . 

;:f�:'g�:;!;W.gil·l!�:e.ii::: ::: : ::: ::::: ::: ::::: �� 
Water gange. C. B. Mar.hall. . . . . . . . . . . . . . . . . . . . . . .  �!� Water meter. rotary, G. F. Cha

�
pell . . . . . . . . . . . . . . . .  """oM<7 

Wa
t.

r
li:=��. �� . �� . . ��.�� .�� . .  ��:. ���:���: 602,252 

�!��. k'll.;f'v'Jt.��\':."'':lieei.' ' ' '  . . . . . . . . . . . . . . . . . . . . . 002.!m 
Wine cool!!r. W. H. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 002.114 
Wire bands or netting, machine for weaving. J. 

A. Tatro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 002.148 
Wire netting. method 01 and machine for making. 

W. C. Orr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 002,1& Wr!!cklng apparatus. M. Brabaw . . . . . . . . . . . . . . . . . . . . 501,912 
Wrench. See Pipe and nut wrench. 

DESIGNS. 
Cabinet. N. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.648 
Camera ca.el H. Casler. . . . . . . . . . . . .  . . . . . .  . . . . . . . . .. . . .  22.649 

R��' P�. �: ��W:rmer:::::::::::::::::::::::::::::::: ii:� 
Hat trimming. G. Gutlohn . . . . . . . . . . . . . . . . . . . . . . . . ... . 22.645 
Nail .et or counterSink. J. E. Hitcb. . . . . . . . . . . . . . . . ... 22,647 
Ruler. dressmaker's, S. S. Freeman . . . . . . . . . . . . . . . . . .  22,646 
Spoon, C. P. True.dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,645 

TRADE MARKS. 
Anmsthetics. C. E. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,402 

Car .:.i'il�:�1��J':..rt���;:�� . .  ����� .������ 23,419 
Cigars. Wertheimer Company . . . . . . . . . . . . . . . 23,403 to 23,406 
Face wash and curling ffuld. German-AmerIcan 

Drug Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  23,417 

��':;"·f-:i�':�n�l�
h
:�\;,,�

n
��l ¥���g�r?

o
:g,!",J. 

23.
421 

Cabana, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,406 
f;'i.��:�4 �y!gig� �b:'��!r��:: : : : : : : : : :  : : : : : : : �£m 
�:Fc::!�. Ni.;{i���l�r; · safetY': 'and' ·wax.":ii:: 23.391 

Hoim berg. . . .  . . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . .  . . . .  . . . .  . .  . . . . .  23.415 

���gFcmo���1';{h����0��"a��. ��.23:iio. �:m 
Pianos, o:r8'sns, guitars, mandolins. and banjOS, 

MemphI. Music Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,414 

P\Il�;�ec;.�� p���fe�.�'if.��'i'lie��� . .  ���
I
���� 23.416 

Remedy for amenorrhea and dysmenorrhea. WH-
Re��:ro�I��ti����if?��Wlai't::::::::::::.: : .  �:� 
RelDedy known as microbe killer. W. Radam . . . . . .  23.399 
Saddles and coHars. harne.s. S. R. &; I. C. McO&n-

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.418 

����o'!X��.���r �0��8ny:::::::::�::: :23.891: ::� 
Soap •• laundry, toilet. and fancy .... W. H. McMullin 23,396 
Spade., diamond-pointed. Terre dlute Shovel and 
Tea�g?k?�%I'k":::::: . . .. ::: .. ::::::: .... :: .... ::::::::::: : : :  �:� 
Ware. enameled hollow. Stran.ky &; Co . . . . . . . . . . . . .  23,413 
Yeast. B. P. Myer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.393 
Yea.t. cake. W. J. Corner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,392 

ORDINARY RATES. 
Inald!! Pall'e, each insertion _ _  "li cents a Une 
Back Pall'e, each insertion - - _ - 81.00 a Une 

pr F(Jf' IIOm6 claBBu of AavertiBementB, SpecCal ana 
Higher raU/! are required. 

The above are charges per agate line-about eight 
word. per line. Thi. notice .bows the wldtb of the line, 
��'!"ei:r: !'i :::t;:'�Yf�st�

a
��: ft':l, �����: 

=fv� !re��fl:.tr�:
s
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moru\n" to appear In the fol\owlDl< week'. i •• ue. 

[AUGUST 5, I8c)3. 

THE GRIFFIN MILL 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at less expense 

than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illustrated Pamphlet address 

BRADLEY FERTILIZER 00., 92 STATE ST, BOSTON. 

LIGHTNING WELL -SINKING MACHINERY MANUFACTURERS. 
Hyrdaulic, Jetting, Revolving, Arteslans Diamond Pr�cting Tools, Engines, Bollen, Wind M�!�rav;::::; :�ttf8CJ::�t-:,u&:�= nation quality waterj maUed,25c. The A.merlean Well Worb, A.urora, III. [ 11 ... 18 S. CaDIII SI., ChI_go, IlL 

l DaIIu, -

OI L WE L L SU P P LV CO. 
91 &; 9 2  WATER STREET, 

PITTSBURG, PA. 
Manufacturers of everytbln" needed for 

ARTESIAN WELLS 
for el���e<::.

.
E��n'!.�

�r
p
�r

C��� 
Teste 

Drilling Tool •• etc. 1llustrated 'Ig�:!I! cat���t'8Ker;g: ��t;e:�t�is- a�b;;jI!i:i1" 

TO BUSI N ESS MEN 
The value of tbe SCIENTlFIC AMERICAN as an adver

ti.lng medium C!IIlI¥>t be "overestimated. Its circulation 
I. many time. greater tban tbat of any .Imllar journal 
now publi.hed. It goes Into all the State. and Territo
rie., and i. read in all the principal libraries and reading 
room. of tbe world. A bu.lnes. man want • •  omethlng 
more than to .ee bi. advertl.ement In a printed new.
paper. He wants circulation. This he has when he ad
vertl.e. ln the SCIENTIFIC AMERICAN. And do not let 
the advertising &j(ent tnliuence you to sub.tltute .ome 
other paper for tb.e SCIENTIFIC AMERICAN when .e
lectlng a lI.t of publication. In which you declde It I. for 
yoUr Intere.t to advertise. Thl. ls frequently done for 
the reason that the agent get. a .arger commIssion from 
the papers having a .mall circulation than I. allowed on 
the SCIENTIFIC AMERICAN. 

For rates .ee top of Iir8t column of thl. page or ad
dress MUNN &; CO • • Publishers, 

361 Broadway, lS ew York. Rubber Rol ls and Wheels. 
Power Wringing Machine •• Drying and Ventilating 

Fan.. All style. of Truck. made to order. Catalogues 
free. GEO U GE J'. UI.A RK, 

Box I" Windsor Locks, Conn. 

W' a-rER JAMES LEfFEL  ct. CO., 
ftl SPRING FIELD, OtUO,U . S.A. 

Send fol" OUI' fi ne W EELS lal"ge PAMPHLET. 

�hain BEL TING of Various Styles, ELEVATORS, OONVEYORS'"A 
COAL MINING and HANDLING MACHIlS ERY. 

The J E FFREY M A N U FACT U R I N C  CO., COLU M B US, O. 
lIT Send tOT "93" Catalogue "C." Branches: CHICAGo-NEW YORK. 

SELTZATEURS for home-made Soda Water. etc . •  U-50 and up, FamIlY_1:ce Macblne
S
'lO an

N
d UP'

y
Fll

k
ters. 

,1.25 and up. Cookers. $L L. D ERMIGN Y, 1 26 West 2lith t., ew or . 

MASON & HAM LIN 
SOREW STRINGER 

One of �rs�"':,�e:�!�y!��eFo�� In the 

K!!!!ps tlie Plano in Tune . 
Much MO" e Durable. 

Qu ality of Tone Pnrer. 
pr .Full'll LUustraua Catalogue .&lIt on 

application. 
Mason &; Hamlin Organ &; Piano 00. IMPROVED L AT HE S MODERN 152 TREMONT ST., BOSTON. !UsS. 

ENGINE DESIGNS Useful Books! 

SPECIAL NOTICE  I 
'l'wo handsome photo-engraved display sheets 
��i Improvements In Air Com re .. ors," .. Recent Im

¥
rovement. In Rock D:.fll •• '· 

��l�i:�=en� :1! =llt� :!fn��
t
b���: 

and addre ••. 
INGERSOLL-SERGEANT DRILL Co. 

Havemeyer Bldg •• Cortlandt St., New York. U.S.A. 

TAN K  WO RKS, 
(INCORPORATED.) 

Ilanufaeture1'8 of Iroo and Sleel 

STORAGE TAlKS. 

Manufacturers. Agriculturlns, Cheml.t., Engineers 
Mechanics Builder., men of leisure and profellllional 
men, of all clas.e •• need go()d book. In the line of 
thetr respective callings. Our po.t office department 
permits the tran.mls.lon of books throngh the matIs 
at very small co.t. A comprehensive catalogue of 
n.eful book. by diO'erent authors. on more than lifty 
dl1ferent .ubjects. has recently been publl.hed for 
free circulation at the office of this paper. Subjects 
clas.lfied with name. of authors. Person. de.lrlng a 
copy have oniy to ask for It. and It will be mailed to 
them. Addre.s. 
MUNN & VO" 361 BroadwaY, New York. 

LIQ O ID FUEL FOR STEAM MAKING. 
-By F. R. Hutton. A "paper pointing ont the advan-
=:;.

01 g��;:l��
e
�e�c��,g:.:�e n::;m'c��f����i� 

MENT. No. �96. Price 10 centil. To be had at tbls 
office and frolll all newsdealers. 

If 1/0U want the best Lathe and Drill 
_I==- CBUC" , 

OF ALL 
For Cott<>n, Oil and �� House •• Dlstlllerles,;,,:fh08nbate and Fertilizer Work •• MtiII BOil " It, Gas BOd Water W.urks. ""evatars. Threllhers, Sepa-rators. CQrn • Q4 1111 kin ' • of Grain Cleaning I\lacliin'!n". Iieavy �tee) IUld Iron f')ates a!lIt . , .� Screenln" ore • .  Coal. Stone.' For Filters. Stratn.t'�_ V e. ntHa-tore. 0Il\ ' -..or StovllB BIld all epeolal PID'JlOj!e!!. SpeoIal llkes for \.iOB!l8 (J. lean-lDII' BOd Macblnery. Perforated TIn and B1'&II8. 

... .... Barri..!rton &; Kina PertoraUna Vo .. Vhlcnao, BOil 28tPea.rlBt.,N.Y 

© 1893 SCIENTIFIC AMERICAN, INC
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Bt'Gnnt's r,"",,'she8, Laoque .. ,, _  Prittt""" 

Ius, and SeaZ""" W_es. 

JUST READY. 

V
ARNISHES, LACQUERS, 

PRINTINa INKS, 
. AND SEALINa  WAlES 

Their Raw Mater1a18 and Their Manufacture. To which 
Is added the Art of Varnishing and Lacquering, includ
ing the Preparation of Putties and of Stains for Wood, 
�IT;r!¥�'lr��:::���¥k':I��J>�

r
N:::: 

trated by S9 engravings. In one volume, l2mo. 838 pag_ 
Price $8.00. by mail. Fre. 01 pootage to any aMress in the world. 
ABSTRACT 011' CONTENTS.-L Introduction. II. Raw 

Materials. ill. Oxidizing AJirents (Driers) for Converting Oils into Siccative or 1I0lled Oils. I V. Dissolving. 
ROuting and Distilling of Resins. V. Preparation ox 
Siccative or Boiled Oil. VI. Preparation of 011 or Fat· 
Varnishes. VII. Preparation of Volatile or Spirit Var
nishes and Lacqners. VIlL MisC6llaneons Varnishes 
and Lacqners. IX. Manufacture of Printing Ink. 
X. Fabrication of Sealing Wax. Appendix. The Art of 
Varnishing anti Lacquering. Index. 

� a;��=�::':t�e:��,,:!::: {,,� �Iea%,�O:--
W" OUr New Rwlsed Descripti"e Catalogue of Practieal 

��:r:".,,���·�1!d.&o;;,:!�rJ'tCS1�� 
Arts. 1Mt tree a1!d. tree of postage to any one in any pare oj 
the 'WOt'Ia who will. fwmish his aMr .... 

H E NRY CAREY B A I R D  &. CO., INDUSTRIAL PUBLISHERS, BOOKSELLERS &IMPORTEBS 
�IO Walnut St . . Philadelphia, Pa .. U. S. A. 

GAS ENGINES 8; VENTILATING FANS 
The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, comp&Ct

i
· Invaluable 

for blowing church organs, rnnnillg prin Ing presses, 
colfee mills ventilating fans, Ice cream freezers, mea. 
choppers, etc. In use the world over

h
and recommended 

V,::::���:,!I�j:i:�l:.��e:a�:,s'k:Oj,;rtli�If.X: 
P. PH..YZEJZL, ;V j.9.; __ b.i�rs . Of the most perfect construction. 

Large !Stock on Hand. 
W" Send for Catalogue C • .Ai 

All kinds of Pulleys, solid or I Hanger with patent split, single or double armed, self oiling b e  a r I n g 
tiab. and loose. also Friction boxes, adjustable In 
Clutch Pulleys. '" all dlreot1ons. 

'ENGINEERING DEPARTMENT 
VAN RRILY UNIVERSITY. 

Courses Efectrical, Civil. Mechanical d: 
Mininc eerIng, and Manual Tech-
nolotlY. , 10 Assista.nts · two 

b·>il� • •  _ . . ies, field oat1l� drsughtiDg-
��?n��:!;.<l".,��:;ct�&I&:='f:: tftb�.,J�::t':;'��::��.tI:.,!; 
W..!!::!lB�:!-a�!�- NASHVILLE, TENN. 

CA.NNING MACHINERY 
OIL BURNERS 

for soldering and tempering 
Air Pump8, 

Can Wipers, 
Labeling Machines. 

Presses o nd Dies, 
AND 

Tin Workin. Maeh'ery 

B U R T  M FO .  CO. Rochester, N. Y. 

I�n ���s �rAI!! �h�� y��!�� !a�!c!�t��e� in quantities, write to THE JONES BROS. ELEC
TRIC CO. , 28-30-32 West Court St. , Cin'ti, O. 

K & ORE BREAKER 
Capacity up to 200 tom per bour. 

lias produced more ballast, road metal, and broken more ore than all other Brea"e s combined. 
M�4:;,.

of8���r�:'a=::' CATES I RON W O R KS, 
C !'!'o. C l hl ton St., C llicRa-O 

1lI8 IJ, LlbertY S� New York. 
23'1 C. t-ranklfn St •• Boston, Mas� 

. -B'QB-

. TT BALI" & PACllffa USEI "fl "f 
r-- RYTHER MANUFO. CO. 
42 MILL STRE.:ET, WATE�TOW·N, N. Y. 

<:01liliiii1_ Desk Ca� 1600-
fCe$, � ,e. Deft:a ..... $6.00 to $6OO.OC1. • •• •••• •

• 

Desk It. Seatinl Co. 
Waliuh Av., CHICAGO. II."'" 

J tituti fit )lUtritlu. 

w. L. ·DOUGLAS 
S3 SHOE FOR 

GENTLEMEN. 
Best Calf Shoe I n  the World for the Price. 

Fine Calf Dres8 Shoe., 8S.50, 84.00 and 81S.00. 
Very Stylish. 

Policemen's, Farmen' and Letter Carriers' 8S.lSO 
Shoe. Three Soles, l!lD;enUoD Edce. 

82.50 and 82.00 Shoes t.r General Wear. Extra 
Valoe. 

Bo78 and Youths wear the 82.00 and 81. 'li School Shoe. lI'or Ladie., 83.00, 82.1S0 and 82.00 Shoes. Bo" Dongola. 
W. L. Douglas Shoes are made of the best material, in all 

the latest styles, and sold by shoe dealers everywhere. 
::J:)c> "Yc>'U. �ea.:r Th.e� '! 

w. L. Pouclas' "ame alia price is stamped on tke oottom oifore tkey le=e tke jactory. to 
protect you acainst kiClt prices. PoillC tke larcest aavertised skoe ousiness in tke 
world we are contmteti witlt a small profit, Imowinc that thuxtra value put in W. L. POUClas 
Shoes -will give a continuous increase to our business. Tlu dealer 'Who sells you ".stamped 
shoes makes tke price to suit himself. He U1Ul chatrge you from, $4 to $5 a pai .. for 
s1we8 of the same quality .." W. L. Dougla8 $3 Shoe. Tlte stamped name and price 
system is the best for Y0tl. Oecatl .• e it /fUarantees full value oy the ,nanufacturer,jor tlte money 
paid. ana •• aves tltousallds oj dollars annually to tltose wlto wear W. L. Ponclas SI,oes. 

Ir you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes 
when next in need. Sent by Mail, Postage Free, when dealers cannot supply you. Take 
no substitute. Send for ()ataloJrUe with full instructions how to order by mail. 

Address W. L. DOUGLAS, Box �IU, Brockton, Ma ... 

CAR BUTT ' S  �- DRY  P LATES 
�o l iCElLULOfo" FILMS . 

Especi&Uy adaoted for Phot ...... pbing MaoiliDeq and other works of construction In 
TH E M EC H A N I CA L  TRAD ES. 

Descriptive Price Li.t mailed free. For me by &11 Dealers. 
Manufactured by J O H N CAR BUTT, ieratoRe DI'J Plate aad FUm Worts, WafR,Jue. Philadel.Ida. 

DR." UGHTSMAN WANTED for Refrigerating 
Machines. Olfers with !lOples of certificates and 

salaries named. Address DRAUGHTSMAN, care of 
N. W. Ayer &; Son. Times Building. Philadelphia, Pa. 

GRAPES : HOW TO KEEP.-METHOD 
:; � A LAN�ON CAR�PR I NGS 0 , r ,,,�m J STEEL. OF E V E R , ! ,  - R I P T I O N  of  preservm" "rapes by  the use of  bottles of  water and 

by water tubes. With 6 illustrations. (',ontalned In SCI
ENTIFIC AMERICAN SUPPLEMENT, No. 890. Price 10 
cents. To be had at thl. 01llce and from all newsdealers. 

2 4 0  (:. 2 4 2  W 2 9� S f  N E. W  - Y O R K  

BIT 
· BGJoes-8MOoIrH, BOIJND, e1'AL, and SQUARE H O L ES. M ortlMlng Core Boxes' lete. Invaluable to Carpenters, Cabinet and Pattern Makers. HIgh-1!f!!!!!!J!!!!:====·===!!!!�lest Award. Send $8.00 for set (:t,to U-8), In neat case. or 1iOc. for 

BRIl)GEPORT GUN IM�fl;iilM�l��.?"
e wlth

mu
s �i1 ���ndWay. New Y ork. 

./ ���� & 
, '. �-(.� � '" ' 

" ECONOMY IS WEALTH,"  
Agents wanted to sell the  Im

proved H a I I  Typewriter. The only standard machine made for a reasonable Ilrice. Prints all languages. InterChangeable type. 
A_w.;��k��gue. 611 WubID,rooD S_._n, �I .... M.8IlitoU. Sclen1i8.c Amerieut. 

DELANEY'S 
'Expansion Packinlrs 

for Steam, Water d: Ammonia 
are best and cheapest. 

DEL A N J(Y'S 
MeULlll" Gasket. and 

make e���I�� jOints. H . ... Delaney a. Co. Mfl'll. ThIrd. Fowler Sti., Milwaukee, Wi •• 

Du._1; I Du.a1; ! 
- Gibbs' Patent Dust ProtI!ctor ·wotects ! the nose and 1l10uth from Inhaling poIIIODOWl dnst. Invaluable in every industry where dnst Is troublesome. Nickel plated protector U.OO pQ8tpald In U. S. or Canada; .1.40 to foreign points. Cit"cularB free. GIBBS RESPIRATOR CO .• 81 La Salle St., Chicago. 

PATENT PETROLEUM MOTORS. NQ 
B E NZlfIII E 8Jl!1C!&i!Y �pted to ron all kinds of � 1Ued in .. m8lI. �ri-"" mills, small electric II ht plantS, pum all .l<lllds !if vehicles, etc., etc. No �r. Over '1m! mo� already In use. Received awards at all Expositions. Motors of from U to 80 h. p. read7 tor delivery. go Onr Motors are exhIbited at Columbian Exposition. 

Chicago, Seotion.F. No. l626. P- Send for Illustrated Catalogue a1!d. Price LOst. Free. 

d. M. GROB & 00 .. , Mfrs. L.IP6" RVl'il.t��h. 
l'irst and largest OIl'l!:ngtne Manufactory in lIIm'ope. 

95 
PROPOSALS. 

SEt\r,;�V=fn��PN�!'ndra�d �:"W>to l1� 
Colonial Secretary, on or before the iilth day of Augnst 
next, for a lease or the St. John 's First Class Simpson's 

R::g'i'h�������� :'4.otf
t
l:.'i. �=� ����e':tf= 

The Dry Dock is 620 feet In extreme length. with a 
draft of 25 feet of water on th e sill at high tide. It I. 
built of concrete, pitch pine and oak, and Is in good 
condition. The property Is eq ullll>ed on one side of the 
dock with all necessary repair sliop and 01llce accom
modation, In a brick bulldlng_ 400 feet long, 80 feet wide 
and 16 feet height Of wall. T he shop Is provided with 1 vertical drill, I punch and shears. 1 set plate rolla, 
electric light plant, and engine and boiler. wltll necessary 
shafting. In separate brick building on the same 
side of the dOCk� the p

umc
l ng InstaIlatton, consls:::t �l� 'to*z� 'se���) C::Ari�

al
ll��

s ��_ 
fugal (engine, compound, double, vertical), all suppUed 
by a pair of marine boilers. The gate Is a f1oatllllJU!on 
caisson, provided with steam warping capstan and steam 
bal.l:3� �:"�d �:::Jffe�� =g=ce�l=t&:t 
Cher partlcu!ars may be hOO on allPUcatlon to.""e. 
R. BOND, Colonial SeCretary, St. John's, Newtafmd
land.-:IotJI. ![ay. 1l!93. 

p.� Hou�. Cost t'7 to ''75 •• oh. Add .... 
THE VANDUZEN &, TIFT CO., 102 to 108 E. 8Koad St" llIaelaaltl, t. 

WE - H O O S E  AND COLD ROOM.-BY 
R. G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUp. 
PLEMENT, No. I) !J .  PrIce 10 cents. To be had at tb18 
01llce and from all newsdealer .. 

STEEL TYP E  FOR TYPEWRITERS S��:t =�eera: ���and 
Model nnd- l:x periJlleDlal \Vo�. 
Small Machinery, Novelties, etc., man

ufactnred by special contract. -
ew York Stenci lWks. l00 Na.sau �t • •  N. Y 

A 1 .abor - s..vlD. 
Bosine.8 ISy.tem. 

Enforcing Honesty 
and A ccuracy. 

Chicago Autographic IlegUter Co. 
I�O E. Monroe St�eet" 

C H ICAGO, ILl .. 
Se1!d. for catalOgue d: pritt l� 

JAPANN ING , E NAME.lI NG REH�9,�r�:;�� �, . . 

l A R(. [ S '- M O S T  ( O M P L  � �  f A � T  , �j � H t  ( (l l) ilt T F  ( 
f O R T H I ,  Cl A S S  Of  WO'lK B l lYCLt  l N � M E  C I � G  A :,PE( I A lT Y  A U T O M p.,'T I C  M ' F  Go C.O . C O R  q :"  W t  r·Jf.w Y O R t', 

A New and Valuable Book. 

1 2,500 Receipts. 708 Page.. Price $5. 
Round in Sheep, $6. Half-Morocco, $6.�0. 

This splendid work contains a careful comptl
. 

atlon of 
the most useful Receipts and Replies given ur*heNotes 
and �ueries of correspondents as published in the Sci-

�t� m"a:y����: :"����=:lAftr=; togetber 
Over Twelve Thonsand selected IkIoeiIltll are 

here collectlld · nearly every branch of the metu! arts 
being represented. It Is by far the most comprehensive 
volume of the kind ever pIaoed before the public • .  

The work may be regarded as the product of the stud. 
les and· practical experience of the ablest chemists and 
workers In all parts of the world; the Information given 
�r:.fs�

f
f� ���I::i'}�r=��e�nd condensed In 

to Af"o::'!�
v
�Jn�tge�: �:�����::: tries, will here be found answered. 

Instructions for working many dl1l'erent processea In 
the arts are given. 

Those who are engaged In any branch of Industry 
probably will find In thiS book much that 18 of practical 
value In their respective callings. 

Those who are In search of Independent bnslneu or 
=p��:�t...�fJa�':.f � weh=��uf�W::�e':i illlQestlons. W'" SeM for lIucrip!€1Jt OIrcmar. 

MUNN &. 00., Pub�JieI,;, 
SCIENTIFIC AMERI(JA" OFJtl�E, 

381 B ...... _.,. NIB,.. York. 

© 1893 SCIENTIFIC AMERICAN, INC



ORDINARY RATES. 

( n "ide Page, each insertion, - 1'lJ cents a line 
Rack Puge, each insertion, - - $1.00 a line 

IT Fcw some classes oj AdvertUlementB. Special am 
H-i{1her rates are required. 
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e

ress. Advertisements must be 
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day 

COLD FORGED PRODUCT. 

Wood Screw 
Patented May 10, July 19, 188'1 ; oct. 29, 1889 ; 

Aug. 19, Oct. 21, 1890; April 1 May 12, 1891 ;  
July 19, 1892, 
It" A dvantage .. are : 

1. Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of but one bit in hard 

wood. 
,. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being CoM Forged, lnstead 

of Vu t, leaves on Its entire surface a 
metallic skin. 

IT Send for samples to 

A M E R I C A N  S C R EW C O. 
P ROV I D E N C E ,  R. I .  

� � In the popular re,quirements of � SPEED, COM FORT, ' 
� SAFETY, DURABILITY, 

Columbia 
I )  Bicycles 1 

ARE COMPLETELY, 1 

� . 

U NEQUIVOCALLY, 
ABSOLUTELY, 1 

THE STANDARD BICYCLES OF THE WORLD. 
POPE MFG. CO., �08TOlf. J(XW Y01p[. CHICAGO. HARTFORD. 

M�. BOOKKEEPER, 
do you know what the Comp. 

tometer is ' It costs you nothing 
�� ��t�al I:J';!�elft y�:u��! 
accuracy, is twice as rapid a.s the 
best accountan t and relieves all nerYous aad mental strain. 

W,lte 10' Pampltlet. 
FELT .. TARRANT MF. co. 

"-sa ILt.1NOf. s-r;· . ... teA .. · 

SCIENTIFIC EXPERIMENTS. - DE· 
BCrlptlon of some simple and easily performed sclentillc 
��:''i�e :�

u
r:'f£�

s 
J:�?W,':.�'v::��I�� �t;,��� Bum of the angles of a trian!(le, surface of the sphere, with 6 Illustrations. Contamed In SCIENTIFIC AMERICAN SUPPLEMENT. No. �7lJ. Price 10 cents. To be had at this office and from all newsdealers. 

N I CKEL  
.5 AND ; ELECTRO ·PLATI NG 
§ Apparatus and ¥ateriBL .... THE !a1 . � Hanson & VanWinkle 00. 

N ewark, N. J. 
81 LIBERTY ST., N. Y. 
23 S. CANAL STREET, 

CmCAGO. 
Columbian F)xposition Electrical Bldg., Section L�CoI. " 

A lady's fine watch-four
teen-karat gold filled ; jew
elled works ; stem-wind
er ; stem-set ; a warranted 
time-keeper ; a gem to look 
at : THIS IS the NEW 
QUICK-WINDINO 

" Waterbury." 
No cheap Swiss watch can 

compare with this perfected 
product of American ma
chinery and brains ; they 
keep quality up and prices 
down. Not a cheap-looking 
watch, but a low-priced one. 

YOlU' Jewelel! aeua it;, L 

�ATENTS ! 
MESSRS. MUNN &; 00. In connection 

with the publlcstion of the SCIENTIFIC 
AMEBICAN, continue to examine improve
ments, and to act as Solicitors of Patent. 
for Inventors. 

tn this line Of business they have had jorlirJ-Jlve vears' 
�.r.f}ui6'ltcPt and now have 1I.fl.equltled facilities for the 
preparation of Patent. Drawings, Spec1ftcstlons. and the 
proaecutlon of Appllea.tlln\s for patents In the United 
States. Canada, and Foreign Countries. Messrs. MUDD 
&; Co. also attend to the preparation of Caveats. Copy
rights for Book s. Labels, Reissnes. Ass\jmments, and 
RepOrts on J nfringements of Patents. All business in
trusted to them is done with special care and prompt.. 
ness, on very reasonable terms. 

A pam
l.

hlet sent free of cbar
l

e
l; 

on appUcstlon, con-
���e�

l
! ���g�0"co':,��� e

f..!t�? �:y�il,� 
Designs, Patents, A ppeals, Reissues, I�rlllR�ent., 
ASSignments, Rejected CaSes. Hints ,on the sale or 
Patents. etc. ' 

We al80 send, .free oj chaTge, a SynopsiB of ForeljlU Pa
t9nt Law ... showing the cost and method of secnring p&tet1t>8 in all the pflnctpal conntries of the world. 

MUNN &: CO •• Solicitors of Patents, 
361 Broadway, New Y ork. 

JlRANCH OFFICES.-N08. 622 and tIU F St� PaGlftc Balldlllll. near 7th Street, Washington. D. C. 

I ,ieutific �meri,all. 

K O D A K S  
The Columbus Model Folding Kodaks com. 

bine the desirable features of a complete view 
camera with the compactness of a Kodak. 

Recent Improvements include the iris dia
phragm shutter , with pneumatic release. double 
swing back and sliding front. Can be used with 
long focus or wide angle lenses. 

Easily adapted to stereoscopic work. Mane in three sizes : 4 x 5, 5 x 7 and 6t x 8t. 
EASTMAN KODAK CO. 

Send/or C .. talogue. Rochester, N. Y. 

�l!rll'S WANP. fill\. FINE TOOLS IN EYEilYSHOP. ,DJ;ll_nrroR • 

. "'0 cnAJ,oGUE �.HiBESLY &: .., • 

• ANDAGENeV. CHICAGO; I LL.U.5.A.-

�parsons ' Horological Institute. 
earn the Watch Trade 

Engraving and Jewelry Work. 
PARSONS, I DE  & CO. ;ar Circular free. 

302 B rad ley Ave.,  P E O R I A ,  I LL. 

CHOLERA : EPIDEMIOLOGY OF.-
By Dr. G. A rchie Stockwel l.  An in teresting and valu
able paper on the dissemination of the A siatic Cholera, 
showing what does and what does nut spread the dis
ea.se. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, N o. 8S8. Price 10 cents. To be had at this 
office and from all newsdealers. 

." WPROVElIIENT THE ORDER OF THII AGE." 

The Smith Premier Typewriter 
lllmbodies the most Proln'esslve Mechanlcsl Principles. 

All the Essential Features Greatly Perfected. 

[AUGUST 5, 1 893 . .  

TAl Amlri�'n �111 Tlll�A�nl ��m�'ny 
1 2 5  M ILK ST. , BOSTON , MASS. 

Th'is Company o wns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan
ical structure of an electric telephone to 
be used to prod uce the eh�ctrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end 01' ends nearest the 
plate;. the sixth, of a sounding box as de
scribed ; the Reventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma· 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa
tent No. 463, 569, granted to Emile Ber
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. EdisoD, May 3, 1892, for a 
Speaking Telegraph, which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 

T EC E  

• IIlr ESTA IJ I . I S H E I) 1S<llJ. 
Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned In Ten Seconds wlthont SOiling the Rands. 

� The Most Popular ScientifiC Paper in the World 
.. O n l y  $3.00 a Year, I n c l u d i n g  Postnge. 

The Smith Premier Typewriter Co. , Syracuse, N. Y . ,  U. S. A. S Week ty-5� N u mbel's R Y e nl'. � T h i s  w i d e l y  c i r c u l a t e d  and splendidly Illustrated We have 20 branch offices in the principal cities throughout tbe United States. 

BA R N ES' 
UPRIGHT DRILLS 

Complete line, ranging 

from our New Fric;:tion 
Disk Drill, for light work 
to 42-inchBack Geared, 

Self Feed Drill. 

Send for Catalogue 

and Prices. 

" "OHN BAR N ES CO.,  
�1l9l) Ruby Street, Rockford. I I I .  

" to 50 H. P. 'I' H E  Motor of I 9'h Century � can be 'l.lsed an1l P/ace. tO do anu 
11m,.};, and by an'lI one. No Boil. 
er ! No Fire ! No Steam ! No 
�::r

e
r I A

N
;e�"e�f: �ar.,°�'fo; 

for all places and purposes. Vost .'. . of operat'ion about one cwnt an tIBI hour to each in dicatea hOrBf. 1HYW .. 
er. For circulars, etc .. address 

E ........ RBOli';.,..,.,.,. CHARTER GAS �NGI.N E CO. 
8uIPLlCIT'f. SA1'BTY. P. o. Box 148. !l'te r l l ll&'. I I I .  

Scientific B� Catalogue 
ltEC EN'I' l, Y  P U B LH';HED. 

O ur new catalo�ue containiDJl over 100 pageS, inolud. 
in" work. on more than IIfty dilferent 8ubjects. Will be 
mailed tree to any address on application. 

M U N N  &: CO.,  PUblishers SCientillc American, 
:1 6 1  Jlroadwny. N ew York. 

S T E R E O P T I C O N S .  
MAG I C  L AN T E R N S  A N D 
ACCESSO R I ES, S E N D  FOR CATALOG U E.  
TO CHAS BESElER MAK[R218CENTRE ST. 

N EW Y O R K . 

COMPLETE ELECTRICAL EQUIPMENTS 
-FOR-

ARC O R I N CA N D E SCE N T  L I C H T I N C .  
Arc Lamps. I ncandescent Lamps. House Wiring Appl iances. 

MINIA TUBE '. ' L.4. MPS ' •• FOB '.' D ECOB.4. 7·I JTE ' •• P UBPOSES. 
GENERAL ELECTRIC COMPANY, 

DIST R I CT OFF ES : " Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. I frIO Avenue . . . . . . . . . . . . . . . . . . . . . . . BostOIl, Mass. 178 and 115 Adams Street . . . . . . . . . . . . . . . . . . . \lhIClll!� DL IiOO . . . . . . . . . . . . . . . . . . . . . . . . . Phlladelp]l� 
Pa. 

�qr:Pta�� �:���::: : : ::::::::::::::�.:=:! � Ol � r W.�::::. :.::::·.:·.:·::.:w;!�ti:t�;,. J�: If> First Street . . . . . . . . . . . . . . . . . . . . . . . San Fl'anclaoo, Cal. . Masonlo Templll . . . . . . . . . . . . . . . . . . . . . . . . . . Denver. Colo. All business outside the U. S. transacted by ThOnison-Honston International lilIecirlc Co. " Broad lit, New York 

paper Is published weekly. Every number contains six
teen PlI¥es of useful Information and a large number of 
orillinal engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Teleln'apby, Pbotography, Archi
tecture, Agricnlture, HOrticulture, Natnral History, 
etc. COmplete list of pate"ts each �eek. , Tel·HI. or S u hecr l  pr i o u . -<>nll 'copy of 'the SelEN
TU'It' AMERICAN will be s�nt for one yeal·--52 numbers
postage prepaid. to any sutlScriber In the United States. 
Canada, or Mexico, on receipt of 1.I, ,·e e  d o 1 1 "'1'10 by the 
publishers ; six months, $1.50 ; three months, $LOO. 

(! I "  ho.-Special rates for several names, and to Post 
Masters. Write for pariiculars. 

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

lU U N N  & CO . . 361 Broadw ay, N ew V orl, . 

'r H E  

Idtntitit �mtritaU Juppletutut 
This is a separate and distInct puOlication from 'l'HE 

SCIENTIFIC AMERICAN, but is uniform tberewltb In size, 
,every number containing sixteen large PlI¥es full of en
gravings. many of whlcb are taken from foreign papers 
and accompanied witb translated descriptions. 'I'D E 
SCIENTIFIC AMERICAN SUPPLEMENT Is publisbed week
ly, and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in �aU 
the principal d .. partments of Science and tbe Useful 
Arts, embracing Biology, Geology. Mineralogy, Natura] 
History, Geography, ArcbreolOllY, Astronomy Chemis
try, Electricity, LIght, Heat, Mechanical Engineering, 
Steam and Railway Enilineering, Mining. Ship Building, 
Marine Engineering. Pbotoln'aphy, Technology, rdanu
facturinll Industries. Sanitary Enilineering. Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine. 
etc. A vast amount Of fresb and valuable Information 
obtainable In no other pnblicstlon. 

'}'he most impoTtml t Bl1gineedng lrm·.ks, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year ; or one copy of tbe 
SCIENTIFIC AM ERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Single coples,10 cents. Address and remit by postal order, 
express money order. or check, 

M U N N  &: CO . . 3 6 1  B.·oadway, N ew Y OI'\' , 

�uildi"Q QfditiDU. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AN I )  

BUILDERS' EDITION is Issued montbly. $2.50 a year. 
Single eoples. 25 cents. Tblrty-two larlle quarto pages. 
forming a iarge and splendid M8I(szine of Architecture. 
richly adorned with elegant plates in colors, and with 
otber line engravings ; illnstratlng the most Interesting 
examples of modern architectural construction and 
allied snbjects. 

A special feature Is the presentation in e�ch number 
of a vari .. ty of tbe latest and best plans for private resi
dences, city and country inClndl1'Jg those of very mod
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions. Locstions, Estimated Cost. etc. 

The elegance and cheapness of this IIl&j(llificent work 
have - won for it the I�argest Ch'c n l al i on of any 
Architectural pubJicstlon In the world. Sold by all news
dealers. $2.50 a year. Remit to 

M U N N  &: CO .. P uhlishers, 
361 Broadway, New York. 
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