
SCIENCE. 
arches as ordinarily constructed. The principal saving, how- 
ever, is in the reduced number of beams used, owing to the con- 
siderably greater span which may be made with the tile arch. 
The prices for the work vary, of course, with the span and 
number of courses, and also with the location and size of the 
building under contract. 

The system is by no means an experimental one, as a large 
number of buildings have already been erected with it, and 
many others are in process of construction. Among notable 
buildings in and near New York City, employing this method, 
are the Mount Sinai Hospital, the Young Women's Christian 
Association building, the Plaza Hotel, and the two new Edison 
Electric Illuminating Company's buildings. The new Public 
Library building a t  Boston is also being built by the system, 
and some of the domed arches under construction are shown in 
the accompanying engraving, made from a photograph. The 
other engraving shows the arches in the Arion Club building a t  
Fifty-ninth Street and Park Avenue. In the Arion Club building 
the arches are seventeen feet span. In the Young Women's 
Christian Association building there are some arches of twenty- 
nine feet span. The ccmpany is now erecting a building a t  
Fifty-seventh Street and Eleventh Avenue in this city, which 
will have an arch of forty feet span for the roof. 

With these tile arches, some very fine architectural effects are 

foundation. At Secunderabad, in presence of the garrison and a. 
crowd of European and native spectators, he lately made an 
ascent in his patent asbestos balloon. The inflation was effected 
by the burning of methylated spirit inside the balloon, which was 
held in place by twenty-five soldiers of the Bedford regiment 
until the word to let go was given. After rising to a consider- 
able height, the aeronaut descended by means of his parachute. 
The spot where the ascent was made is over two thousand feet 
above the level of the sea, and the achievement was all the more 
remarkable because of the sultry climate and the great rarity of 
the ail: 

HEAT AND VENTILATION. 
To every man, woman, and child in this country this is an 

important and interesting subject. Science has made more prog- 
ress in almost every other direction than in this, and natumlly 
all improvements in heating and ventilating are carefully ex- 
amined. The Hon. Hugh O'Brien, ex-mayor of Boston, at a 
public meeting and in addressing the mayors of New England, 
said, "In my judgment, there cannot be found in the city of 
Boston one single public building which could be considered as 
properly ventilated, and I would strongly recommend a fair and 
careful consideration of the Timby system of ventilating. " 

This Timby system is now att,racting universal attention, 

possible. Where i t  is desired to leave the sofflt of the arch 
exposed, a special flanged tile can be used which shows no 
joints when laid. Where desired, also, enamelled tiles can be 
used for the soffit, of such color as the architect may desire. 

The great points of excellence claimed for this type of con- 
struction, however, are cheapness and great strength. In the 
construction of the Boston Public Library building, a heavy 
iron column fell from a derrick, and went end first through one 
of these arches. The arch, however, was not shattered by t,he 
blow, but remained solid and unharmed except for the hole 
broken out where the column went through. This system of 
construction has been in use in Spain for a number of years, 
and some notable buildings have been erected by it. One which 
should interest factory-builders in this country is a one thou- 
sand loom silk-mill a t  Barcelona, 371 feet by 330 feet in size. 
The weaving-room occupies the whole of one floor, and its 
arched ceiling is supported by 336 iron columns. 

THE TIXBY SYSTEM OF HEATING AND VENTILATING. 

- 

WAR-BALLOONS. 

IT has hitherto been. generally belie~ecl that the Itiontgolfier 
or hot-air balloon cannot be used in tropical climates. If this 
were true, ballooning for war purposes would of course be im- 
possible in places where coal-gas could not be obtained. We 
learn from the London 'I'imes that Mr. Percival Spencer, who has 
been making a series of interesting balloon experiments in Cen- 
tral India, has succeeded in showing that the theory is without 
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especially in New England, and we are gratifiecli;to be able to 
present to our readers the plan given herewith, showing the 
manner in which this system is introduced. It is applied here 
as a street system, pure heated air being introduced into all the 
houses on a line of street from a centrally located plant, precisely 
as gas and water are introduced. Pure fresh air is received 
thraugh a pipe at an elevation above the surrounding houses, and 
this air is driven by a fan through a conduit, and over pipes 
filled with hot water, at such a pressure as admits of its being 
distributed into all the apartments of any house on the line. 
This heat being regulated by a register in the various rooms, the 
temperature can be secured as desired. Not only can this be ac- 
complished, but, when so desired, the air can be cooled; so that 
in Southern climes, or during heated terms, each house on the 
route can be made perfectly conifortable. So much for the street 
or city system. 

When required for a single building, say a schoolhouse, church, 
or hospital, the plant can be placed in the basement, ancl the fresh 
air brought from above. driven iu the same manner into all the 
roo~lls. heated or cooled as clesirecl. When necessary, a disin- 
fectant can be used, ancl a block of houses, a street, or city 
thoroughly fumigated in a few minutes. The adoption of the 
Timby systenl for our schoolhouses will insure to every scholar 
the amount of fresh air chat@ as required, which at present is 
the cr-ying want of our educational systeln. 

With the great progress in cooking by gas, it is not unreason- 
able to suppose that eventually the demand for fuel fot use in 
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our clv-elling-houses will be tlntirely done nn-ay with. Alreacly. 
\vitliin a few n~ontlis past. coinl)anies havtl been for~ncd, for the 
purl)osc' of introtlucing this i~nportant arid necessary invention. 
ill \Vasllington. D.P. . Boston. Mass,. iind Poi-tli~nd. 3Ie : nnd 
c.)tlicbrs :ire in ~)roccss of org;unization in Proriclence. R. I . .  S(~I\-
Torlc City. ant1 Ilartford. ('01111. P:~rtitas \vishing inforn~ation 
oli tht, snl~ject cnn iid(1ress the secretmy of tlne Sew England 
He: i t in~  anil \'entilntinji C'onipnn~-.85 Water Strer~t. Ruston. 
JIass. 

THE electric motor is r:llliilly winning ;in import:mt place for 
itself in mining operations. .Ilrently there :ire electric co:il- 
cuttirig macl~ines. electric hoists, electric ininc~ locomotires. 
ant1 electric drills, sonie c ~ f  \vhich 11;ire 1)t'en i1ehcril)ed ant1 
illustrated in tlnc~rt. C ~ ~ I I I I I I ~ S .On(' of' tlir latest tlffivices in this 

I 

THE ELECTRIC-LIGHT C'OSTTESTION. 
THE clerenth convention of the Xitionnl Electric-Ligllt As-

sociation was held :nt Kansas City. 110.. on Feb. 11 to 14, tho 
sessioils being heltl i11 tlie Cloatc1s O1)era Honse. TVli(!n tlie con -
rention 1v:is ca1let:l to order I.)!- the president. E. R. lVeplcs. tl~ert. 
Irere about oncl hundred and fifty members :inel guests prcscnt. 
the nttenclancc! incl.cnsing to three liuntlrt>d hefore t l ~ t ~  conrcntion 
ended. After an ndtlress of ~vtfilconle by the mayor of l<nnsar 
City. I'rcsident \I-eclcs I~riefly re\-iexvecl the gro\vth of tlitl nssocia- 
tion. ant1 ontlinecl the progrxrnlne :trrnrlgetl by tlw t~sc*cutirc. 
conm~ittc~t~. rest session wns t:tken up I)y routin(, Tht. of the 
l ) ~ ~ s i ~ l ( ~ s s .  

On tl1e 12th the comn~ittec on the abolition of duty on c801)per 
present~.~lits rc~port. :u~cl reco~~~ineutled allthat mrn11)ers p l a c ~  
theinst~lrc~sin coiilmuiiicntio~i wit11 tlicir respectire 1neln1)ers of 
C'ongrosi. with tllr ~ - ic \ r  of securing t l ~ c  ren~oral  of t11r clnty 011 

co1)pt.r. The cclm~nittee on st;md:~rilizii~g 1)otentials on  eltlctric. 
street-niiln-ays :nit1 that on harnloiiizing insurnnce antl ctlccntrici~l 
intereds presentctl rcq)orts. \vliic.li \\.ere full  of i i ~ t c r ~ s t .:incl 
erc.)lteil consiclernl)lc di.jcussio11. The paper* rend at this session 
were one on central-st;~tio~i con.;truction. by C. J .  H. lYootll)ur!-. 
and onc 011 the Iliatory :rind tlit.ory of tl1r stcwn-engine. I)y F. E. 
Sickcl. 

On Thuratln- thc 1:lth. after the rending of co~n~nunicat ions 
nntl nctic.)n tllereon. (+c'orge E. P:ilnler rend :a paper 011 tlic rco-
nornic gc.nerntion of steam. written by (korge H. Habcock. 
After this ant1 tlit' l):ilxhrs of tlir ~ ~ r e r i o u i  se;isioii 11i1tI bcc~n tlis- 
cussetl ancl commentc~d on by the ~nenibers. a paper entitled ..I\ 

Recaent Etlison C'c.ntml Station n n ~ l  the Results thus far o1)tnined' ' 
was rcnil by C. J.  Fieltl. This 1):nper brought out n long ant1 in- 
teresting tliscussion. T. Cnrpcntrr Snlitl~ follo\red \\.it11 a ])riper 

on a u~liv(~raal At the after- systein of centr:nl-station accounts. 
noon sc~ssion the follo\ving pnl)crs n-ere re:id ant1 tliscussctl : ..The 
Cost of t h ~  Products of Central Stations." by A. J .  DeCamp: 

.Sin(, \-ears \\-it11 thv .Arc-Lai~i]). 1). 31. D. Laws : ' - A r ~ - L i g l ~ t" 

Carl~ons.. I:)? E.F. Peck : a-Ho\v our P ~ t l i s  may 1)e Paths of 
"Peace. I)y H. l17.I'ope: :inti ,'Safety nntl Safety D(,riccs in 

Elec>tric.:il Installntions." by Professor Elilnu Thonlsoil. The 
report of the corninittee on clata \\.:IS the11 receivctl. :ultl :I r e ~ o l u -
tic.)n n(lol)tetl petitioning Conjiress to authorize allcl tlircct tlic. 
supwintt~ncl(~11tof tllr c!clnsus to collec't certain data in relation to 
the electrical intlustry in atltlition tc~that n1re:ndy ])rovitlt.tl for 

3.bj- law. nnil insliin~ for a spccinl nl)prc.~pri;ttion of fifty thons:intl 
dollar3 to carry on the work. 

On Fritln-, the last (In?- of tho conl-ention. the follo\vin:: papers 

AS ELECTRICAL DIAlIOSD-DRILL. 

line. tlne Sullivan rl(sctric tliainoncl-drill. operated by a 
Thomaon-Ho~~stoimotor.. is shown in tIie accotnpatiyiug illus- 
tration. In the form slio\vn. the drill is intentled 111ainly for 
prospecting. t l~ough of course i t  is equally well adapted to 
untlerground work. One of the dificulties lieretofore encoun-
tercd in using tliarnond-drills ill undergronn(1 work. as  
well as in prospecting where the grouuci is rough or moun-
tainous. has been that of getting power to operate tlie maclline. 
By the use of electric power. l lowe~er ,  this tlifficulty is entircaly 
overcome. The tlynamo may be located a t  any convenient 
point. and the current transinitted to tlie drill by insulated 
wire in the usual manner. 

This machine is compact. occupies but l i t t le space. and may 
be operated by any iiitelligerlt workman. I t  will tlrill a hole 
to a depth of tliree liundrecl feet, and in any direction. the 
drill being fed forward by a friction feeding device a t  a speed 
pro~~ortionedto the hardness of the material operated upon. 
The ~nachine is manufactured by tlie Dianiond Prospecting 
Com1)an.r of C'll jcago. 

were 1~~:nd ant1 tliscussetl: ..Electricity as ap1)liecl to Street-Rail- 
ways.' ' I I F.~ J. Sprague: L.Prodigality in Econolny." 1 ) - C:. C. 
H:nskins : -Line Insulation froin the Stanilpoint of Practical E s -  
perielice. " by C. A. H a r l ~ r: and . .How to locate C;rouncls 011 

Arc-Liglit C:ircuits. ' ' by J. E. Lock~voc~tl.At tllc nftemooi~ 
scssio~i. :ufter an exhibition of :in11 address upon the phonograph 
anrl gral)lioplione, by E. H. Johnson, coinniittees \\-ere :~l)lmintetl .. 

on the rt,ri-e of thr by-laws ant1 constitution of tlie association. 
on un~leigrouncl c-ontluit5 antl conductors. arid on the relationr 
between parent companies and sub-companies. 

The oficers for the ellsuing year are as follo~vs: pre-jidrnt. 11. 
J. Perrr of Prov~tlcnce. R.I. ; first vice-president, E. _i Maher. 
Albany. S.Y. : second vice-president. C. L. Edgar. Bo,ton: es-
ecutirc conlmittc'e. C. R. Huntly (Buffalo. N . P . ) .  chaillnan. E. 
R. 1Vec.k~ (Kansn$ City). Janles E. English (New Haren. 
Conn.). J. J. Burleigll (Camtlen. N.J.).31. D. Law (Philndel- 
phia). 31. J. Francisco (Rutland. Vt . ) .  A F. 3Sason (Boston). 
J. A. Seely (Sew Tork) . H. K.  Tllurber (Sew York) . The 
semi-annual meeting next A u y s t  will be lield at Cape May. 
N. J .  

During the four days of the convention there was an extensirc 
collection of electric apparatus on exhibition in Casino Hall. near 
the headquarters of the association. The hall was brilliantly 
illuminated by both arc and incandescent lights. and the attend- 
ance was good. Electric nlotors of various sizes were exliibitetl 
by the Sprague. the Crocker-Wheeler, and the C. & C. motor 
companies of this city, the Elektron Company of Brooklp ,  tlie 
Detroit Motor Company of Detroit. the Barter Company of Bal- 


