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J citutifi, �Ultti(,an+ 
THE ADVANTAGES OF THE INDUCED OVER THE and frost of winter and the drought of summer will 

FORCED DRAUGHT SYSTEM. I develop �oft places. If the steel rail be deep and 
It has bE'en abundantly proved that the excellent heavy, it will bridge these weak spots, and preserve 

steam-raising qualities of the forced draught system' the general level. The load of the train is concen­
are obtained at the C08t of a wry serious strain upon I tJ'ated at certain points of contact, where the steel tire 
the material and fittings of the boiler itself. I meets the steel rail. The ideal track will distribute 

A certain well known naval authority has charac- this concentrated load as evenly as possible to the 
terized it as ,. an invention of the evil one," and it is a widest possible surface of roadbed. For a speed of 
fact that many of tile later ships that have been built 75 miles an hour, 100 to 125 pound rail should be laid 
in European navies have been put through their nat- 'upon ties 6 inches by 10 inches by 10 feet long. ' 

'J'EIUI", FOR 'J'HE !'\CIE�TIFlC AIUERWAN. 
ural draught trLlb only, the naval boards not caring' Better Rail Joints will bE' Require<l.�The joints are 

One copy, olle year. for the U. :<., Canada or Mexico . .. .. . . . . . . . .  " ... $3 tItI to subject the boilers to the severe ordeal of a forced to-day by far the weakest point, even in our best 
g��g:;8N�����.ti�8aJ�rt�:��i�i��u�;t:·I:g�l�h�����opci8i"i"tinlon 133 draught trial. I tl'ack�. The perfeet joint should be as rigid, and yet 

RtlrtkY' ,�06t'.1, Y;{�:)�1�'iv':i'�,r�'Jr���'::"i �'��rl'k�t�'�t����: §��b���k. Until very recently it has been a common experience as elastic, as the rail itself. To get the requiJ'ed depth 
Th .. �CiClllific ,\mericnn �lIppl"lIIent for ships in the British navy to have their trial trips, for stiffness it should be of the sub·rail type, a�sociated 
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pense us save con e we spen In Illlproving 

�i��ppet �F�}t'�itr d2n�r:.eaJ,'ot�0���nadc�i��rl�� UWi�rl�all�aods��[.j�ei���ig�:l pliances tor forced draught, and yet dare not Illake use their qnaJity·. Whenever it is possible to hear the 
aollarwndjifty cents a yea.". of it except under the pressure of extreme eillergeney. .. click" or ,. halillner" of a joint, we lllay be sure that 

Ihtilding" Edition of �cientific Amet·ican. 'l'hE're is a further objection to this system, arising a certain amount of the lllomentum of the train is 
SP1���i��I1N��t�'a��JT���0�rC��i�S���E��I�i�1t.����\I;L���s ���;epI��� from the fact that it necessitates the use of the clo�ed being- ab�orbed. at that point. A perfect track involves 
f�n(11l�:[��iiJi�i;�eb:a8��\wnJFii�;, ��g!��g-ar��!l��t���w:1fi��s����17� st.okehold,in which the fir€IUen work under the air pres� a silent joint. 
gg/}�\�1��a�J�db�W�ii��Ct\�i�a���:fslrn;'�1�;sf:'let:fl'as 1gebl������ ����\�ii�� sure that is �et up by the fans; all cOllllllunication with! Engines.-The fast express engine of the future will 
Ofst��I:rcc6�f�;'\g��n��.bli��t,\i',i'ii,'i���,;���i oftbe United State8. Canada the outside world being shut off by llleans of airtight i be a sillg"le driver. It has been abunclalltly proved 
... r Mexico. iIIJ.50 a year. To forei"n Postal Union countrie8, $ 3.00 a year. doors. It has been sought to escape these difficulties' that 20 tons on one pair of drivers will give all the ad­Coru bined rate for BUILDISG EIHTJONwith SCIENTn'IC AMERICAN, to one addre88, $5.00 a year. To forei"" Postal U nion countrie8, $6.50 a year. by substituting induced for forced draught. Inuuced' hesion neCeSSal'y to haul an express trnin of to-day. Combined rate for BUILDING EDITION, �CJE.sTn'IC AMERICAN and Sup- -
PLE>IE"T, $9.00 a year. '1'0 foreign P08tal Union countrie8, $11.00 a year. draught is similar in its aetion to natural draught, Engines with single drivers are not trOll bled with 

I<;XPOI't Edition <;[ the Scientific American, which is the kind that take� place in any domestic or slipping of the wheels, except occasionally in damp 
with wbICh i"incorporated" LA .U1ERICA CIE"TI>'ICA E INDUSTRIAL," "r factory flue or chimney. weather. At such a tilne steam sanding apparatus 
��):�i�?s���t!��t��J:r�ptc;�1{��'�� s��I:�':�1!;6'l��;11�����.m�����it��= Broadly speaking. induced and natural draught are gives the drivers the necessary adhesion. Where 
PneJi��f:ln:xa���t �:ea;�u6\����d�lYl�1l�isrt���:�s Ii��(;�:hfionu�st��b��t��� the result of a vacuum which is produced. at the bot- I loads are heavy, as in the slo\ver and heavier passenger 
;�;:i�:,��i��;';';�v��oibceenJ��lnt�hct ra'i, ':i�a�m:;.ri��o�g��n ±'�� sgg���rTr�:� I tom of the uptake of a boiler, in the rear of the fur- trains, or in freigln trains, it becomes necessary to 
�;�;r;���.;\�l ����8Rih��.;:�g�t �t8e '!.b�fr ��M�n�"e"a�, c����lt!i�nt�na�� nace; forced draught results from an exeess of pressure. eouple on an extra pair of wheels. 
p��J��u1����'re�;��J �j}��s �I����sire to 8ecure foreign trade, may of the air in front of the furnace over the atmospheric The Philade lphia and Reading engine is doing berter 
�i'JO;,

a�i7t ���v :;,a6'dd:��:��8��8Play�&��0�n8�r:��tlr8'hb���?ed in th,8 pressure. work with a single driver than its sister engines of the 
361 Broadway. New York. The two expedients which have been adopted in I four-coupled type. The single driver engine is easy to re� 'l'he safest way to remit is by postal Ordf'l'. express money order. I draft or bank cbeck. Make all remittance8 payable to order o! MUNN place of forced draught are to be seen on the United counterbalance and the internal friction is htrgely reo 

& iJ!.: Reader8 are 8pecially reque8ted to notify the publi8ber8 in ca8e of States cruiser Brooklyn, in which thE' natu ral draught I duced. 
Bny failure. delay. or irregularity in receipt of papers. is increased bv the eluploVlllPnt of slliokestaeks of ex I The drivers will be of not less than 7 or 8 feet dia-

ceptional hei�ht, and in t'he British ship Magllificent, ! meter, and running as they will on 100 to 125 pound 
where the same result is gaineLl by placing a fan 8 ft. I rail they can be safely loaded up to 25 tons. This lNilI NEW YORK, SATURDAY, JANUARY 18, 1896. 
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6 in. in diameter at the bottom of each uptake. In both' give sufficient adhesion for 20 or 21 inch cylinders; 
cases the rush of air through the furnaces is promoted: which, with a steam pressure of 200 to 225 pounds and 
by creating a vacuum at the rear of the furnaces. Ilal'ge steam ports, would give us a locomotive of very 

The system adopt.ed on the Brooklyn has this ad- . large high speed hauling capacity. 
vantage, that it saves the weight, first cost, and run- I Cars.-It is in the reconstruction of cars that the 
ning cost of the auxiliary engines for driving the fans greatest gain will be made. We have for many years 
as used on the Magnificent. Moreover, there is a con-, been of the opinion that the weight of a Pullman car 
siderable savillg of steam-a weighty com;ideration ill was out of all proportion to the number of people it 
modern war ships, where there are so many auxilial'Y carried. In a train made up of Pullman cars, the 
engines for pnmping, lighting, and refrigerating pur-. engine has to haul not less that lYz tons of dead load 
poses, that already use up a large amount of the total I for each passenger carried. On the race track the 
steam supply. I bicycle carries its load at average railroad spet'd on a 

The use of abnormally lofty smokestacks has been' dead weight basis of 20 pounds to the passengE'r. One 
tested in the merchant marine in the steamship Scot, ! hundred and fifty timt's as much deadweight to be 
which runs from Southampton to the Cape. Her' carried per passenger on 11 railroad as on a bicycle. 
smokestacks measnred 120 feet in height from the I Making all allowance for the shelter and convenience 
firebars. Those of the Brooklyn are to el:ceed this, ! of car travel, there is evidently something wrong. The 
and the application of the system to this first class: weight of the car is excessive, and it is the outcome of 
cruiser will be watched with great interest by the the rough and dangerous condition of the earlier rail-
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naval world. roads, and of the competition among the builders to 

.. • • , • I excel in providing a luxurious "palace" car. The car 
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was made heavy in order that it might ride easily on 
The question is frf>qll ently a!'ked as to how fast a rough track and hold together when it jumped the 

passenger train can be run. The various conditions! track; it was loaded down with heavy plate mirrors, 
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