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' ENGI�ESj:,;��g�iG &YSTEM AND SUBSI- c�t-Off
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governor; on th� left is the low presSUr� CYI

,

inder I but should an emergency a�ise either cylinder �an. be 
DIARY APPARATUS . .• IN. TlIi: EASTERN POWER wIth the speed-regulatmg governor. It WIll be re- worked alone, on a condensmg or a non-condensmg 
ROUSE .OF THE BROOKLYN· C.ITY RAILROAD CO. membered that we described the /:overnor on the higb system as desired. These engines, of which there are 

Not the least impressive, apparatus in the Eastern pressure side as operating to close a throttle valve now four in place in the station, were built by the 
Power Station of the Brooklyn City Railroad Co. whenever a deunitespeed isexceeded,whilethe governor Edward P. Allis Company, of Milwaukee, Wis. 
which was illustrated by us in our issue of Sept. 8, is I on the low pressure side regulates the engine in the The boilers in the station are of the Babcock & 
supplied by the engines, of one of which we present a usual way. The two cylinders are connected one with I Wilcox type, and occuPPY considerable height, and the 
view in the present issue, designed to illustrate, the another by a main bene�th the floor of the engine room. water level being some feet above the reach of a work
general disposition and relations of parts to each other Between

, 

the tw

, 

0 bed plates comes the fly wheel and I man standing on the floor. They are run at very 
and to the dynamo which the engine drives. One electric generator operated by the engine. Thus the high pressure. It therefore 
compound cross-connected engine is shown. In front great strllcture illustrated really represents but a Sin- j becomes del"irable to have 
on the right hand is the high pressure cylinder with the gle engine and a single dynamo. As normally run, it some means fOJ instantly /' works 011 the compound system, the shutting off stearn and hot 

exhaust steam being also condensed, I (Continued on page 171.) 
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VALVE CONNECTIONS FOR CONDENSED WATER TANK OILING SYSTEM FOR ENGINES. 

ONE OF THE ALLIS ENGINES WITH THE DYNAMO. 
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During the last few days it seems as if the forests 
w.ere avenging themselves on wasteful man. Forest 
tires of tb.e most extensive description have take!) 
'place in Wisconsin· and Minnesota especially, and a 
·death list of between 600 and 1,000 people indicates the 
appalling extent of the calamity. 

These were not only deaths from exposure or other 

[SEPTEMBER I Stl894. 
tory as olie of· tbe world's· grea.t disasters, it shoqId be 
remembered that it is blJt one of many tire� Our 
woodlands, liQlited in extent and MWorselessly drawn 
upon, sQtl'er more h'om tires thaIJ from· cutting, and 
the tires are in maIJY case's started by cQ,r.eI�ss or 
wantonness. 

� . 

. .. .... 

accident, but comprised hundreds of people who were The A.ctlon oC Light on Organic Colon. 

absolutely burned to death. The fires occurred in a The committee having this matter in hand, in ra
thickly wooded region, the seat of an extensive lumber porting to the Chemical Section of the British Asso-
industry, and the tiames once started spread rapidly ciation on their work during the past year, state: 

'l'EltMS FOR THE SCIENTIFIC AMERICA�. through ·the country, eye witnesses describing the During the year a large number of wool and silk pat. 
One copY,one year, for tbe U. S .. Canada or Mexico .................. S3 00 flames as rolling billows, while the noise they made terns, dyed with various natural and artificial orange One copy .• Ix montn •• for tbe U. S 

.• 
Canada or Mexico................ 1 au 

One copy.one year. to any foreign country beiongilll!' to Po.ta1 Union. 4 00 was such as to induce some people to believe that they and yellow coloring matters, have been examined Remit by po.tal or expre •• money order. or by bank draft or checK. 
MUNN /I; CO .. S6l Broadway, corner of Frauklin Street, New York. were threatened with a cyclone. with respect to their power of resisting the fading 

Tbe Scientific A,nericnn �"pple,"ent Theloss of timber is put at nearly a thousand mil- action of light. The patterns were exposed at Adel, 
18 a dl8tlnct paper from the SrIENTIIl'lC AMERICAN. �HE SUPPLEMENT lions of feet. The area of the fire-swept district cannot near Leeds, in the grounds of Mr. James A. Hirst. 
I. I •• ued weekly. Every number contalns 16 octavo pafles. nnlform In size I b t l tat d I t teh f th b d E h d d· 'd d' to " f wltb SCIENTI1l'iC AMERICAN. l.·erms ot .ub.crlptlon for SUPPLEMENT. e accura e y s ,e .  n one s re 0 e urne ac dye pattern was. IV} e In sIX pIeces, one 0 
ro:1,�!:r.iJI.?�:'iouib�··pc;,��'h�on���le e&oo1llJi:. Y1lf ce�t:'

o,�� • territory, 25 miles long and from 1 to 15 miles wide, but which was protected from the action of light, while 
bl(,�.::�:ru.r::::?���utJ�����. 

A�'l:'J:�e:':r'�S;�iENT l one house was left standing, tho general shape of the the'others were exposed for different periods of time. 
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rJ1J�coelu��' district being like a very long ellipse with branches On silk the relative fastness of the various colors was, 
dolla ... and:/lttll """to a year. extending t.o the northward from it. for the most part; the same as on wool; the differences 

Ih,lIdltllr Edition. The inhabitants generally took the course of fleeing being unimportant. Orange and yellow patterns give 
THE AROHJTECTS AND BUiLDERS 1!lDITION OF THE tlCIBNTIFJC AHERI- for their safety to water courses, lakes and swamps, a comparatively large number of satisfactorily per

�:::'����a�?��=���=�dP�e':s� �="'::t���
h
:l�� where they immersed themselves in the water. Those manent colors. In the more or less fugitive class were pertaining to modern arCllitecture. Each number is Illustrated with 

beantlful plate •.• howlng desirable dwelllngs'
,r

bllc bnlldlng. and archl- who were already burned sought to alleviate their suf- to be found all �the basic colors, all the nitro phenols, 
t:�l:f:g::f,:\��fI!��s.�

u
���.t"c1r�.1:�gn
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,:�I��!t ferings by the applicatIon of mud. and some used the with the exception of palatine orange, and all the tui'al publication in the world. T O!�iT��\r�� =�. /l �� 'Fl.f..'fh':..�J�e!:'\�J�i:l:� c,.a;:..a:: mud as a protective agent. hey are described as ap- bright yellows derived from the natural coloring mat-

Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN. to one plying successive coats of it, as it baked on, to protect ters by meant! of aluminum and· tin mordants, with 
��gl:e.r-�te

a
flr"1fiJ Ii�J��':,'M'g�cli��:i,.�f::':::cmn� 'S��: themselves from the heat of the forest burning along the exception of those obtained from weld. Comp&.r� 

PLlllMENT, �.oo a year. To forelllJ} Postal Union countries. moo a year. the shores. As is so often the case in great emergen- atively few azo colors were met with in this group. 
!,!pnnl8lr Edition ot lite Scientific Ame,·icnn. cies, the heroism of railroad men appeared. One man, By far the greatest number of yellows, ranging from 

SC\�N����(��:�(ti."'p:blP.1Pe�s���t.I��=�rrne8�t�dOlyt�� agent of the Eastern Minnesota Railroad at Sandstone, "moderately fast" to "very fast," were to be found 
graphy wltb the SOIENTIFIC AMERICAN. Every number of La America I. a town a short distance from Kettle River, was at the among the azo colors. Specially important were profu.ely Illustrated. It I. the finest sclentillc, Indu.trlal trade !'!!Per 
r:���dife�:o�l8'::r:.:J�'�ut�

t 1:-::�::'8 �=���t 
S��";.�h::O!.:� telegraph instrument when the eastern train carry- those in which salicylic acid was a constituent element, 

sions-wherever the Spanish langnage I. 8poken. $3.00 a year. post paid to ing 500 refugees went into Sandstone. He flagged the since not only did this impart to the color the powel' any part of the world. Single co��:::� s
;:��

pectus. train and sent it back over the bridge across Kettle of forming more or less stable lakes with chromium 
.• S6l :&=wav• New York. , River, thus probably saving the train from confla- and aluminum' mordants, but it appeared frequently 

gration, and preventing the death of perhaps all it� to give the colors the quality of fastness to light, even 
passengers. when no mordant was applied. The colors obtained 

The unfortunate people of Sandstone saw the fire with aluminum were practically as fast as those fixed 
four hOllrs before it reached the place and had every- with chromium, since the tirst named mordant gave 

NEW YORK, SATURDAY, SEPTEMBER 15, 1894. thing packed up in readiness to move to Kettle River, much brighter and purer yellows. The tin mordant, 
but before they were aware of their real danger, the so useful in the production of the most brilliant orange 

Content.. fire came in at three sides at once and the town was and yellow colors obtainable from the natnral color-
(Illustrated artIcle8 are marked with an astel'l.k.) ablaze; In thirty minutes more it was swept off the ing matters, seemed, however, to be of little or no 

Aeld. Citric . ........... ... . ..... .... 170 Mlnes .• ull'ooatlon ln, prevention. 16\1 face of the earth. advantage in connection with most .of these azo mor-
Aer:�e.r.�������.��.���? .��� 169 I::r:�t�::anted:·weekfy·reoord: l� The town of Hinckley, Minn., one of the principal dant colors, no doubt because they were susceptible 
���::,r'�'f :::�i��'h':tl�::::.:::: � J::r�N!:l'¥�r:!�:o�"i��,;iia::::: l� sufferers, was the scene of a deed of great courage and to the reducing action of the mordant usually em-

� Boilers for river .teamer •........ 167 Phosphorescence . ..... : ........... l64. I endurance on the part of the railroad engine rUDner J. ployed for wool-viz., stannous chloride. Ve..... in-Books and publications. new .... 173 Pbotograd:h •. color.ng .......... .. 163 • oJ 
BrI�nP.���� .. ?���� .. �.�: 164 rot�g�� ;rne:t�:"��r���� WI I P. Root, who llgures as·one of the heroes of�thefire. teresting-in·point of fastness.tO light were theazoxy 
Bullets. tUllll8ten for . ............. 166 Power 8ta1ion,·Brook

IYQ. trolley His train on the St. Paul and Duluth road passed colors, rand although unfortunately apt to dye wool 
&Vr�t�IgJ1n1t8�!·:;8:::::::: 1:1 Pu�l:�;nia.ciiliie:wai8h;8.:::: 13l, through Hi�ckley just before it took fire and went on. somewhat irregularly, giving speckled looking colors, . Cotton. production In Egypt .... ; ·172 RlIilrOad tie •. pre8erving ......... 162 J>ynamlte In war ........ ......... 168 Rail jOint. Perkin ................. 171 a couple of miles to Mission Creek. This place was in they were admirably adapted for silk and cotton. 
���re��������·.��.���� 161 ��t:::.�:i�·.���:.:::·.:::·:::.:: U¥ I ashes The conductor Sullivan at once issued an order Another interesting little group was that which in. �I�':e:;::�����.:::::::::::::::: If! �::r!'�
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173 i for the train to back to Hinckley, but before it could cludes tartrazin, a color not only noteworthy for its Flying machine. Maxim·.· ....... 165 Litten . ......................... 168 h d H' kl . Jl Th t . d b t l b f ·t b ·11· fn':e����;,�JWm�l�.�?�:::::.::: m ��=o 
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Invention •. recently patented ... 172 French! ............ . ............ l64. a e epo one mmu e, enoue: 1me or 1 0 ca c and purity. fl;gi �:e:i�a.,���!r�I!�;S::: l:m TrI�������?":.�?� .. �������.�
i�� 169 on fire. Two hundred panic-stricken people rushed The fastne�s of alizarin orange was worthy of 

lt���.·��:sm:'n��ob��k;;i.J:l ;�����=e�.=s·&iid·bii-d.l3I on board of it and the train immediately backed away, special mention, for it was probably greater even 

TABLE OF CONTENTS OF 
the only chance of safety being to go away from the than that exhibited by most other colors of the 
town to water. The engineer and tireman stood at alizarin group, and it showed the peculiar darkening 
their posts and the rest of the train urew did the same, action exerted hy the light, probably in consequence 

SCIENTIFIC AMERICAN SUPPLEMENT while every car was on fire. Crowded with frightened of the presence of the nitro group. It was remark
people, the flames growing hotter with the motion, it able how few really fast yellows were derived from 
backed six miles to Skunk Lake and stopped, and the the natural coloring ma.tters, and ·these were chiefly 
passengers rushed out into the water. the olive yellows obtained with chromium mordant. NO. 976. 

Fur the Week Ending September 15, 1894. The conductor, who throughout the terrible six miles The only fast, and at the same time bright. natural 
. had acted the part of a hero. collapsed· here and lost yellows were those derived from weld, and since this 

. PrIce 10 cent8. For sale by 1111 newsdealers. 
PAGB I reason. The fireman during the run had dipped water dyestuff was now of little general importance to the 

I. AERONAUTICS.-Maxim'8 F1r,iIigMachine.-An elaborate de- ont of the water tank and kept throwing it on the en- dyer its cultivation had become extremely limited, ��:y� ����.��rJ'm��,!lIo':..�.�� .
i�e 

•. ����,���?��. �� 1li6U81 gineer as he stood at his post, and sometimes himself and was gradually being given up. It was fortunate, 
1[. AGRlCULTURE.-AJ"tificiai Fertlllzers,-Tbe ntttrition of plants jumped bodiJyinto the tank. At Skunk Lake the en- therefore, that science had been able to replace it by 
1Il.

a
��;��;0":t:;��;"::��··�f··M.;.;.�::.:B; w;�;:u�·ii:·p�����: 11m! I gineer had hardly strength to get off the seat, and he efficient substitutes, so far, at least, as permanency 

f:Trlz�����.?������?��.����.��.���.�.����.?�������� 11m! fell on the foot-board exhausted, burned, and bleeding. toward light was concerned. The experiments had 
IV· bf:�3i!t:og .. it.�\.:=�g���.����.��?���!:'.��� .. �� l5602: He was carried to the water and placed prostrate already abundantly proved that the popular opinion 
v. CIViL ENGlNEIllRING.-A.¥hal tiC Cement.-How asphalt ceo . in it. that the coal tar dyestuffs included only such aE 
VI.����::������:=�s

o 
c�:�::!�

e
Ei.;;,trt�··��'::A;; 1liIiOO I The scene in the burned regions can be imagined. yielded more OJ' less fugitive colors was entirely false � 

ItmenloUli furnace for melting material out of contact with the The railroad tracks and other places were at one time indeed, it was perfectly safe to . assert that coal tar 
"'¥el�apIii(icoitiitiiinicaii.;;ib"i·itiduCiiiiti·IiyM.;;.ii. ·;;i·�ii8::.: lbOOll strewn with dead bodies of the burned. Cattle of all was the source from which the greatest number 01 . Telegraphing acros8 a gap .by iIiductlon and the determlnatlOn of . . . .  . Importallt data fer It ................. ... .. ..................... . ... ... l5601, kmds shared the same fate, and theIr remaIDS were colors fast to light were derived at the present time 

VIlA �����';;t�� �:��:r!�:b�::::8(;�Btt::�t.;J·o'l�it; . scattered throug-h the charred district. The smoke in and this seemed to be specially true of the red ano. 
and marine depos

.

i.t. of the world ...................................... lliOOl
l many cases even where there was no immediate dan- yellow c. olol's. "VIII, HORTICULTURE.-DI.a Veltchll.-A new terre.tlal orchld.- , 

� .  . . . 1IIlD.r.ratlon . ...... ., . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  11m! ger was so dense that nothmg could be dlstmgulshed -.:....----_._1-4 .... '_ .. _-----. Rnbus Japonlcua TrIcolor.-A pretty green-bouse or ba.ket· ' . plant useful for table decoratlon.-llllustratlon ....... . .... .... ..... 1lJOO3 i 100 yards away. BeSIdes J. P. Root, the enghjeer, . 
IL fn,g�!t��!.��:.1��l:�i'!.�:;t�"f:;t�:'�lYltu�rfall�� 1li599 there are many other examples of heroism. A West ),"reservatlon oC Railroad Tie •• 

x. MI!l1.'EOROLOOY.-Protectlon from Ughtnlng.-By ALEXANDER I Duluth boy of but 14 years old dragged two smaller . An experiInent OU the Atchison, Topeka and Santa 
.. �tt�!itt;;f�b����:��':a��;:g-�f'���=�:. 

a
gftf.�i� children miles along the railroad away from destruc- Fe Railroad, dating back to 1881, which shows that 

XI.n::L�;'��Y ·T·ACTics:�;;� Miii�·v���·�f tb�' D��i.�;:��B/liOOO I tion. A young man carried his sick betrothed for a mile toper cent of fifty Colorado pine ties were yet in the 
. M:':loJ1.:e�·����·�rm�i.�:.����::�.��� .. �?�.���.���.�� 1liIiOO through the flames, while others walking beside him track after 11'83 years' exposure, indicates that the 

XII. MINING ENGINl!lEiuNG.-An Antidote for After Damp.-A lay down to die, g-iving up the fight. Fromthe position average life of ties treated by the zinc tannin procellll 
full review of the cau_ of death. from mine explosion. and tbe . . . 
antidotes . ... .... . .. ...... . . .. .......... ..... . ... .. ....................... l5606 of many of the bodies It was·surmfsed that they bad will not be less than 12 years. 

�. Frel?t��1�.?���
n
�al��,::t�.;;.�fu:il:; :l��':;xt:��·tl�e

t
.!'r� died while rushing into the heat of danger to save Unprepared oak ties cost about 53 cents each, ano. 

���:t;f�ffll���l�����.�������.�.�������.���.��: 1Ii693 others. some 25 cents mo� for hauling, distributing and lay, 
. XIII. MISCELLANl!lOUS. - An8tralian Sheep and. �ool.-�BY I. Cornell University is reported to have been a heavy ing, making a total of 78 cents each .. Hence, as they , HEYRY G. KITTRBDGE.-A very full paper on th, •• mportant 

�ubject.one of Importance to America .. . . . ....... .... , ....... ..... 1IiOO5 loser in the fire by destruction of timber on forest last 8 years, their average annual cost is 9·66. cents 
Toe BrldJI:e of Nlphon-Bashl. Yedo. Japan.-A tYPlCal .cene In h the great Japanese elty.-1Illuatratlon ..................... .......... 1liIi9l lands owned by it. The Bllrnettized ties are said to cost 72 cents eac 

Xl �;,.?.rfe�/Io��H:��� R.e:V=it;;:�� ���:�::.�g p� I In suddenness and in extent of loss of life and pro- under the like conditions, and, as they last 12 yeaI:!', 
vision for tbelr attack by batteries .............. ......... � ............ 16505 perty the disaster is comparable with the Johnstown the average annual charge is 6 cents, thus indicating xv. PHOTOGRAPHY.-Photollraphy as Applied.to Process Work.- . 

h By LB8LIE E. CLIlI'T.-Tbe relat�ve advant8ll(e. of wet and dry I floOd, it seeming as if water and fire in the two cases an economy of 3'66 cents per year. per :tie, or, w ell 
plates for processes of reprod\lctlOn consldered.-Wlth practical . . . . . 1 f .06 ·1 • detall •................................................ ................... 15001 ,respectively were strIVIng to see whIch could mfllCt 2,640 are laid per mi e, 0 _ per year per nu e o� 

xV!ro���:1.��*O:la;it ���::����.���.�.�'-.� .. � 1IiJi!I'l the greatest loss. But while this fire will go down in his- track. 
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Woo.d Plel"clnK Inlled. and Bird., rule as laid d.own by the West Virginia Agricultural w.ould have the tw.of.old result .of blinding t.he ellemy 
BY 11:. c. BCVlIY. Bulletin is : 

. 
and f.ostering' French trade with its c.olonies; while � 

In the fifth report .of the United States Ent.om.olo;- "Take the bark from all lugs. and felled trees cut be- f.ourth inhuman being fancies that p.ois.oned needles, 
.gicaICommissi.on, by Dr. A. S. Packard, may be f.ound tween Oct.ober and April 1, that will have to lie m.ore sent t.o the enemy's camp by a sister .of mercy, w.ould 
a full descripti.on .of must .of .our f.orest pests. M.ore re- than .one m.onth after the latter date bef.ore being c.on- have the effect .of pois.oning the s.oldiers' fingers, thus 
cently the subject was treated by Pr.of. A. D. Hopkins, verted int.o lumber, and fr.om all cut between April1 rendering them h.ors de cum bat. 
ent.omol.ogist .of the West Virginia Agricultural Ex- and Oct.ober, uuless they can be made int.o lumber • • II' • 
periment Stati.on, in the .official bulletins f.or last immediately after the trees are felled." Coloring Photographll. 
January and February_ C.onsiderable time was given It might be added that stumps, strippings, and .other All readers .of ph.otographic literature are cognizant 
t.o discussing w.o.od-piercinginsects and birds during rubbish .of the lugging camp, .or the clearing, sh.oul.d .of the attempts that have beeu made t.o pr.oduce pic· 
.the scientific meetings in Brooklyn in August; b.oth be burned as s.o.on as P.ossible, for the sake .of the liv- tures direct in natural col.ors. N.o matter how satisfied 
in the b.otanical secti.on .of the A. A. A .. S. and in the ing trees in their vil'inity. Adh�r�nce t.o these simple I the experimenters �ay be with the results .of their 
American F.orestry Assuciation, in which Mr. Hopkins, rules w.ould save .our c.ountry mIlb.ons .of d.ollars' wurth lab.ors, the fact remaIns that, as yet, these rel!ults are 
H.on. G. W. Minier, Maj.or Jed H.otchkiss, Hun. B. E . .of timber every year, by preventing its destructi.on .or' not .of practical value. If a c.olored ph.ot.ograph is 
Fern.ow, and others participated. What is n.ow at- deteri.oration. wanteo, the professional ph.ot.ographer must have re
tempted is merElly t.o put in a. p.opular f.orm s.ome .of Am.ong .other meth.ods that have been suggested is course t.o brush and c.ol.ors in .order t.o imitate nature. 
these scientific facts and c.onclusiuns. the f.ostering and multiplicati.on .of friendly birds that In the c.ol.oring.of ph.otographs several improvements 

Every th.oughtful person must feel a degree .of I;I.larm are kn.own t.o feed .on the hostile insects. These allies have recently been made, and we will endeav.or to giye 
at the rapid disappearance .of .our· American f.orests. are especially valuable in warding .ofi those f.orest pests s.ome practical hints .on th� technical part .of the pro
The ax, the torch,. and .other foes that might be that are kn.own to attack gr.owing treel!. N.o one can cess, leaving the artistic side to some .other writer. 
named, will s.o.on disr.obe .our hills and c.ompel costly d.oubt that the w.o.odpeckers, fur instance, .obtain a Prints are seld.om made up.on salted paper, but m.ostly 
expedients t.o be resorted t.o in .order t.o replace what is large share .of their fu.od fr.om the insect w.orld. But., .on paper c.oated with some .other material, which gives 
being s.o recklessly destroyed. We sh.ould welc.ome any .on the .other hand, it is asserted that the w.o.odpeckers m.ore detail and brilliancy. while increasing ,the dUD
inf.ormati.on that will help llSt.o maintain .our natural fail t.o discriminate between pernici.ous insects and culty .of c.ol.oring. The sm.o.oth surfaces .of the Arist.o 
f.orests, .or t.o plant suooessfully cultivated gr.oves, oi their parasites. It has been determined that the papers, fur instance, will accept hardly any water col.or, 
that will augment the utility, beauty .or value .of .our Olerid beetle is the wurst enemy .of the Eur.opean bark: , while the coating .of g:elatine emulsi.on papers is easily 
existing woods. Beetles and grubs may nut make the beetles, and als.o that the w.o.odpecker is the greatest injured by m.oisture. These evils can .only be rem.oved 
sensati.on caused by 3 fore�t conflagrati.on, nor d.o they f.oe .of the friendly Clerid. But" after all, the c.onvic-' by suitable preliminary treatment. The f.oll.owing 
endanger human life. Yet the rep.orts sh.ow that these ti.on is firm in .our minds that the birds are am.ong .our meth.od has pr.oved t.o be .of real practical value: Gela
min.or causes destroy annually many milli.on d.ollars' best friends as insect destr.oyers, and .ought acc.ord- tine prillts, whichw.ould suffer bym.oisture, are treat
wurth .of valuable trees and lumber. Fur instance, ingly t.o share .our _pr.otecti.on. - Their. missi.on in the ed with alum after fixing. A1ter being m.ounted and 
only f.oUl" years ag.o, the pine bark beetle invaded the ec.on.omy of· nature is t.o thin the ranks .of a vast army ret.ouched with albumen c.ol.ors, the picture is fl.owed 
pine lands of VUgillta, and the xesult now is that hun- by which, with.out their aid, we sh.ould be .over- with filtered albumen, to which a few dr.ops .of am
.dreds of th.ousands of acres .of f.orest are killed as ef- whelmed, and .our f.orests would be h.opelessly ruined. m.onia have been added. When fairly dry, it is passed 
fectually.as if it had been done by a c.onflagratiun. S.ome highly suggestive facts have been brought t.o thr.ough a burnisher. The albumen, if.n.ot previ.ously 
Similar devastati.ons are rep.orted fr.om p.orti.ons .of light by recent investigati.ons as t.o the conditi.ons .of c.ompletely c.oagulated. will n.ow bec.ome sufficiently 
New York, New England, and the Maritime Provinces. w.o.od resulting fr.om the w.ork dune by the C.olumbian solid fur use. This albumen c.oating admits .of the 
It is high time fur us t.o pay attenti.on t.o w.ood-b.oring timber beetle. It seems that this insect prefers t.o at- use .of all water c.ol.ors. 
insects and their enemies. tack the healthy sap w.o.od .of living trees. where it ex-l For Arist.o and all coll.odi.on paper n.o preliminary 

There is a difference in the habits and meth.ods .of cavates its galleries and devel.ops its br.o.od with.out preparati.on is required fur transparent c.olors, but 
these insects; s.ome attacking the healthy w.o.od .of affecting the vitality .of the tree. The result .of its at- when using water c.ol.ors it is necessary t.o giye a c.oat
thrifty trees, .others the substance .of injured trees, tack .on the .oak, birch, tulip, and .other trees is .of ing .of varnish. The picture preserves its brilliancy, 
a.nd .others.agl\in, .only dead w.o.od,.or lugs and stumps. ec.on.omic interest. The w.ound made stains the,w.o.od and the c.ol.oring matter may readily be applied. 
The sap w.o.od al.one is perf.orated by certain species, ab.ove and bel.ow it. In white .oak the stain extends In the c.oloring .of photographs a distincti.on is made 
while .others pierce the sound heart .of the tree. The .only a few inches, while in tulip trees the stain may between c.overing ano transparent c.olors. The f.ormer 
w.ormh.oles vary in diameter from the .one-hundredth be several feet in length. The stained w.o.od is nut un- are the .ordinary water col.ors in tubes .or cakes. while 
of an inch t.o an inch .or m.ore, and in length fr.om half s.ound, n.or is its quality impaired even fur a century the transparent c.ol.ors are liquid. Bya careful c.om
a.n inch to many feet. In many cases they are subse- .or m.ore. The stain is caused by a c.ol.ored liquid pr.o- binati.on .of the, tw.o. the must brilliant results are .ob
quently enlarged by w.ood ants, .or by the process .of ceeding from the w.ound made by the beetle, and is tained. The c.ol.ors are applied in such a manner that 
natural decay. Minute perf.orati.ons called •• pin h.oles" fully efiected within twelve m.onths. Singularly the all the half tones and details .of the picture are c.overed 
a.re .often f.ound in .otherwise s.ound .oak and chestnut result dues nut f.oll.ow the w.ounding .of dying trees, with Itransparent c.ol.ors, while the deep shad.ows, are 

. wood" which are a seri.olls·injury to square timbers, even when their w.ood is sound ; which sh.ows that the painted with a c.overing c.ol.or, t.o which s.ome album'en 
planks, staves and headings. These are made by m.ovement .of the sap pr.om.otes the spread .of the may with advantage be added. In the categ.oryof 
larVal armed with h.orny g.ouges, the y.oung .of certain c.ol.oring matter. c.overing c.ol.ors we may list c.obalt, Prnl'sian blue • .  cad
winged beetles. They pierce through t.o the heart The .observati.ons made by Mr. H.opkins as t.o the mium yell.ow, yell.ow O<lher, green earth. Mars yell.ow, 
w.o.od, while .other kinds st.op. in the sap w.o.od. The habits .of the w.oodpecker. c.omm.only called the sap- India red, umber, burnt sienna, and Chine,se white. 
latter are usually the adults, h.owever, instead .of the sucker (Picus pubescens). have c.onvinced him that he The finely p.owdered c.olurs are mixed with a suitable 
y.oung, the tiny beetles burr.owing nests, .or even ex- pecks the bark alt.ogether fur the sap. The punctures binding medium, preferably-
tensive galleries, fur the purp.ose .of dep.ositing their thus made at difierent stages .of the tree's growth Filtered albumen . . . • . . . . . . .

.

. . . . . . . . • . • • . • . • • . . • • • •  100 c. c. 
eggs. The brOod remains imprisoned till matured, c.orresp.ond t.o the successi.on .of elevati.ons and de- Ammonium carbonate . • . • • • . • • • . 

�........... _ . . . .  5 grammes. 
when it emerges t.o repeat the w.ork .of destructi.on .on pressi.ons visible in the annual layers .of w.o.od. This Glycerine .. . . . . .. . ....... . ... . . . . . .. . . • . • •  3 c. c. 
. . Liquid ammonia • . • . . • . . • . • • •  '. . . • • .  . . • • • • • • • • • • • • • •  4, "  
new material. H.ow great that destructive w.ork is in is the cause .of the beautiful bird's eye p.oplar. If Water . . . .  ·; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 <; 
the aggregate it is imp.ossible n.ow t.o say, .owing t.o .our a lumberman wants it, let him select lugs whose 
meager kn.owledge .of facts. By s.ome the depreciated bark sh.oWS the must w.ork dune by the sapsucker. This mixture, if well c.o.oked, will keep a lung while, 

value .of the annual lumber .output is estimated at fully P.ossibly the bird's eye maple is due t.o the same and answers all requirements. The c.ol.ors thus pre

fifty per cent, and in s.ome cases it is said to reduce the cause. At least it is well kn.own that the sapsucker is pared adhere well. are sufficiently transparent, and 

cash returns bel.ow the c.ost .of producii.on, while .others extremely fund .of the sap .of sugar trees,. wh.ose bark may even be burnished. The transparent c.ol.ors may 

report comparatively slight loss fr.om the causes indi- it pierces by numer.ous r.ows .of h.oles f.or the purp.ose. be w.orked with.ou,t c.onsidering light and shad.ow, 

catt'd. A single bird has been kn.own to make a h undred these being sufficiently w�ll marked in the print. The 

But the imp.ortant and h.opeful thing to be said: is punctures in the same tree in .one seas.on. S.ometimes c.ol.oring .of the flesh is s.ometimes rendered difficult be

that, by simple and comparatively inexpensive meas" this w.ounding causes decay. But if .otherwise, it is cause .of the sp.otting, which may be rem.oved by the 

ures, a large per cent of this immense l.oss can be pre- pussible that the healed cicatrices are what make the paint. The previuus applicati.on .of a little albumen is 

vented. Experiments are being made as t.o the intro- curly maple. The subject is certainly .of sufficient in- rec.ommended. The backgr.ound requires particular 

ducti.on .of friendly parasites that shall rid .our. W.o.ods terest t.o demand further investigati.on. care. It sh.ould be well graded, and sh.ould harmonize 

.of hostile insects. Suggesti.ons have been made as to ... . I .. in c.ol.or with the subject. Greenish-gray and medium 

steaming the infested timber, and .other direct m.opes NlhiU.t InventioDII. gray col.ors may be used with advantage. The gold 

.of attack . . But meanwhile much may be d.one, in a The French War Office seems t.o be the target fur all gr.ound is als.o used quite frequent.ly as backgr.ound. 

preventive way, by impr.oved meth.ods .of manag- invent.ors, intelligent and .otherwise. Just n.ow it is This can be made quite easily by c.oating the back

ing standing trees, lugs and stumps, and manufactur- occupied with the pr.oject put fur ward by M. Turpin. gr.ound with thin mastic varnish, f.oll.owing the .outline 

ed lumber. the chemist, fur the wh.olesale massacre .of the enemy .of the figure. When half dry. p.owder it . unif.ormly 

It seems to be generally conceded that f.orest beetles in the next great war. One luminary, h.owever;· s.oars with fine gold br.onze. When the varnish has bec.ome 

will n.ot depusit their eggs .on s.ound living trees. but t.o greater achievements, and pr.op.oses that the Minis- th.oroughly dried, rem.ove with a brush the excess .of 

.only at places where a tree has in s.ome manner been ter .of War sh.ould subjugate and train squadruns .of g.old br.onze. Backgr.ounds with distinctive design 

w.ounded. This indicates that they may be repelled h.orseflies. 'l'hese n.ovel warri.ors. it is suggested, W.ould sh.ould be painted in a subdued tune. 

from such places by suitable applicati.ons. But this be fed .on bl.o.od smeared beneath a thin skin c.overing. Albumen prints can als.o be treated with c.overing 

is at present practicable .only in gr.oves under cultiva • .on dummy figures. dressed as· s.oldiers of the Triple c.ol.ors. It is .only necessary t.o c.ollodi.onize the c.olured 

ti.on. 
. 

Alliance. When dipl.omatic relati.ons were near break- picture. Fur this purp.ose use a 3 per cent plain c.ol-

But it has also been .observed. by Mr; H.opkins and ing p.oint, the flies w.ould have the juice .of certain l.odi.on. Such a picture can be burnished. C.oll.odi.on 

.others, that the beetles will nut lay their eggs .on dead p.ois.on.ous plants added t.o their daily f.o.od, and when prints d.o nut require any such treatment; indeed, 

trees, lugs, .or stumps fr.om which the bark has been war sh.ould be declared, the French army w.ould merely fl.owing with cull.odion w.ould be injuri.ous. -J. J.oe, in 

rem.oved. Lumbermen kn.ow perfectly well that trees have to send them as an advance guard in the path .of Anth.ony's Bulletin. 

felled in certain m.onths will lie fur years with.out be- the enemy. The inventor .of this idea seeks t.o pr.otee.t ------....... H ...... I .... ------
ing infested by insects; while .others felled at a differ- it' by 8. patent. A ph.ot.ographer is responsible.f.or the A Balloon Struck by Lightning. 

eut time .of the year will be w.orm-eatEln at .once. Usu- disc.overy.of a project fur .obtaining plans of the ene- While the Duke .and Duchess .of C.onnaught were 
ally, even quite intelligent lumbermen will attribute my's fortificati.ons. Of c.ourse, the inventi.on is exceed- inspecting the perf.ormances .of a military balloon at 
this remarkable difference t.o the mysteri.ous influence ingly simple and can, naturally, be easily carried .out. Aldersh.ot .on Sept. 5, the ball.o.on was struck by light
of the m.o.on. But the true reas.on, and that .of which It takes the f.orm .of a captive shell, made t.o expl.ode ning, which f.oll.owed the anch.or wire t.o the earth and 
due advantage sh.ould be taken. is that while trees .over f.ortresses, etc., and c.ontaining a small ('amera seri.ously injured three men wh.o were h.olding the wire. 
felled about the time when the beetles are laying their attached t.o a parachute. The enemy's· f.ortificati.ons The duke rushed t.o the assistance .of the unf.ortunate 
eggs are almost sure to be attacked; th.ose felled a lit- w.ould be ph.otographed instantane.ously, the appara- men, wh.o were shrieking with the ag.onizin·g pain 
tle later' will certainly escape fOr that year, and will tus hauled d.own like a kite, and the .only remaining their c.ontact with the wire caused them. They were 
prohabiy ofier n.o attracti.ons t.o the invaders by an- .operati.on w.ould be t.o devel.op the plates . .  An.other in- released fr.om their predicament and. taken to the 
otl;ler year, .owing to then: changed conditions. The ventortliinks that· explosive bullets filled with pepper h.ospltal. nut m.ortally hUrt. 
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J c itutif i c  �lUtticau. 
A N  IMPROVED METAL PUNCHING MACHINE. I tbe engraving, w bich represents it after it was cut in 

A mechanism designed to operate efficiently in I two for delivery and shows on ly about half its original 
punching Uletal sbeets, properly feeding forward tbe length. Those who have a fancy for inviting their 
work, has recently been patented by Mr. Richard friends to stretch their legs under their own mahogany 
Walsh, of Sberman , Texas, and is shown in the accom- j would here have a chance of procuring a table 22 feet 
panying illustration. A carriage traveling on guide- 6 inches long and .5 feet wide, made of one solid piece, 
ways on a suitable bench has at two corners pi ns to I at which thirty-two guests could be seated without 
engage apertures in the sheet t.o be punched, to hold it crowding. Twenty-eigbt such tables each two inches 
in ·position, the punch being secured on the bench at tbick could be cut from this magnificent piece of wood. 
one !'ide of the carriage, and being operated by the .. , • • •  

. 

usual cam or punch lever. Tbe latter is connected by 
a link with an arm on a transverse sbaft on whose 
outer end is a crank arm or handle, while near the 

WALSH'S PUNCHING MACHINE. 

inner end of the shaft is an arm pivotally connected 
with a pawl held up by a spring, as shown in Fig. 2, 
to hold the.  pawl in engagement with a t.oothed bar 
on the under side of tbe carriage. The punching of 
the sheet alternates with tbe feed of the carriage, 
which is effected by the movement of the lever or the 
operation of tbe crank arm, the latter baving a limited 
motion in a bracket on the front of the bench. The 
feed may be regulated by throwing the pawl out of en
gjtgement with tbe toothed bar, for which purpose an 
obliquely sliding pin is arranged in the front of the 
bench, the inner end of the pin being beveled, and, 
when pusbed inward, bolding the pawl down out of 
engagement with the toothed bar. 

• • • • • 
MAMMOTH BLOCK OF MAHOGANY. 

Tbe largest log of mabogany ever imported into the 
United States was received at Messrs. Nesmith 
Brothers' mabogany and cedar yard, Greenpoint, N.  
Y. , on the schooner Laguna, of Port Jefferson, N.  Y. 

The log, measuring 44 feet 4 inches long, 60 inches 
by 56 inches at the ba!!e-and weighing 21 '66 tons, was 
felled in th e  Sierra Chisee, in Guatemala, and floated 
down tbe -Rio de la Pasion and Rio Usumucanto to 
L:tguna, Mexico, a distance of. over 300 miles. It was 

Phosphoresce llce, 

At a recent meeting of the Cbemical Societ.y, at the 
Royal Inst.itution, Professor Dewar gave an account of 
the researches he has lately been carrying out in con
nection with the behavior of substances exposed to 
light at a temperature of 1800 below zero. In the 
course of these, he found that the apparatus with 1 
which he was working was phospborescing brightly ; 
and he was thus induced to study phosphorescence 
itself at low · temperatures. Natural ly the question 
presented itself of the relation of phosphorescence to 

;structure. The professor therefore experimented with 
various defin ite organic compounds. A hydrocarbon 
like paraffin was feebly phosphorescent at ordinary 
temperatures ; at low ones, it was brilliantly so. Many 
of the complex compounds known as ketones were ex
ceedingly luminous-acetophenone, for instance. Otie 
of the most beautiful phosphorescing bodies was. the 
complex salt the platino-cyanide of ammonium, which 
shone with a splendid green light. Professor Dewar's 
experiments led him to the general conclusion that the 
more complex a body is in structure, the more likely is 
it to phosphoresce, perhaps because, in some way, its 
structure enables it to take up the light vibrations 
with more facility. The capability of oxygen for phos
phorescing is another very curious fa�t. In the gas�

ous state, it can be made to glow if exposed to an elec 
tric spark while rusbing into a large vacuum tube. 
This property is shared by its compounds, but is not 
'possessed by hydrogen or any other gas. 

Tile New- Frellch Torpedo Boat Le Chevalier, 

The new sea-going torpedo boat Le Chevalier, con
structed by M. Normand, of Havre, has lately been 
tried with excellent results, and its rate of speed was 
higher tban any hitberto attained in France. The 
boat has a length over all of 44 meters, and its beam at 
the water line is 4'38 meters, while its displacement is 118 
tons. One of the principal modifications in the design 
of the boat is the placing of the rudder in front of the 
propeller, so as to avoid the necessity of extending the 
keel as a support for the rudder frame. The screws 
are placed in �wo transversal planes, and turn in the 
same direction. The machinery is composed of two 
triple-expansiou engine!!, each one working a propeller, 
and they are supplied by two boilers upon the Du 
Temple system. M; Normand has profited by his own 

A MAMMOTH BLOCK OF MAHOGANY. 

to have been sent to t.he Worl d's Fair, but all vessels I experiments, and the experiences of Messr!'l. Yarrow, in 
refused to carry it. After lying at Laguna over a year ' suppression of vibration, and this is done partly by 
tbe log was sawed in two and Captain S. S. Bayles ' equalizing the weight of the pistons. At the trials the 
took it aboard his vessel and urought it to this city, ·1 engines developed 2, 800 horse power without forced 
where it was inspected and measured. A fair idea of � draught, and the con!>umption of coal did not excf'ed 
the ene,rmous size of this block may be obtained from 900 grammes per horse power per hour. Under these 

conditions  tbe speed attaine.d was 27 '22 knots.. The 
famous boat, which ought to I!.ttain a speed of 30 knots, 
is still in its experimental stage, and M. Normand him
self does not seem to be very �anguine as to its ultimate 
success. 

. · e � .. 

AN I. PROVED BRICK PRESS. 

The press shown in the illustration is a very power
ful one, and is for pressing bricks from practically dry 
material. It has been patented by Messrs. Louis F. 
Gerding and Ed ward C. Harrison, of St. Joseph, Mo. 
Tbe bottom of the mould consists of a plunger, which 

- GERDING &: HARRISON'S BRICK PRESS. 

raises the brick after it has been pressed into form, and 
into the top of the mould extends · a  pressing plunger 
which operates on the loose material delivered to the 
mould by a carrier, the latter also pushing the fin
ished brick away from the mould, when- the brick has 
been pushed up level with the surface of the table by 
the lower plunger. The pressing plunger is pivotally 
connected by a link with a le�ei' fulcrumed at its mid
dle on a transverse shlj.ft, and the ends of this lever 
are pivotally connected by links with a lever - pivot
ally connected with toggle levers, the latter being 
connected with a pitman .formed at its rear end 
with a slot throngh which extends a cam · shaft as 
shown in the small view. This shaft rotates at a com
paratively low speed, and near each end - is a cam en
gaging a friction roller in the rear end of a lever piv
oted to the main frame, the front ends of the levers 
engaging a transverse shaft carrying the bottom 
plunger. Tbe carrier which supplies the chal'ge of 
loose material and pushes the formed brick away from 
the mould is reciprocated by means of · rearwardly ex
tending rods carrying friction roilers which engage 
cams on the outer faces of the large gear wheels. · The 
strain during final compression, when the top and bot
tom plungers are in vertical alignment, as sbown in 

the illustration, is taken up by boxes at the .top and 
bott.om. 

" POLITR " formerly meant only polished. A scienti
fic writer of a couple of centuries back speaks of .. polite 
bod ies like looking glasses." 

© 1894 SCIENTIFIC AMERICAN, INC.



SEPTEMBER . I 5; '1 894.] 
[FRo1! ENGINEERING, LoNDON.} 

TRIAL OF M:AXIM:'S STEAM: FLYING M:ACHINE. 
On Tuesday, .T uly 31, for the first time in the history 

of the world, a flying machine actually left the ground, 
fully equipped with engines, boiler, fuel; water, and a 
crew of three persous. Its inventor, Mr. Iliram Maxim, 
had the proud consciousness of feeling that be had ac
complished a feat which scores of able . mechanics had 
stated to be impossible. Unfortuuately, he had 
scarcely time to realize his triumph before fate, which 
so persistently dogs the footsteps of inventors, inter
posed to dash his hopes. The very precautions which 
had been adopted to prevent accidents proved fatal 
to the machine, and in a moment it 
lay stretched on the ground, like a 
wounded bird with torn ' plumage 
and broken wings. Its very success 
was the cause of its failure, "for not 
only did it rise, but it tore itself out 
of the guides placed to limit its 
flight, and for one short moment it . 
was free� But the wreck of the 
timber rails became entangled w

'
ith 

the sails. and brought it down at 
once: The machine fell on to the 
soft s\yard, embedding its wheels 
deeply in the g..ass, and testifying, 
beyond contradiction, that it had 
fallen and not run to its position. 
If it .had not been in actual flight, 
the small flanged wheels would 
have cut deep tracks in. the yield
ing earth. 

J t itut ifit  �tutritau. 
into the top of the downcomer pipe. . The incoming 
water delivers its surplus energy to the surrounding 
liquid, creating a rapid and powerful current in the 
pipe, and consequently maintaining an .active circula
tion in the small tubes in which the steam is generated. 
The feed pumps are placed on the deck beneath the 
engines. and are of variable stroke, so as to be adapted 
to the needs of the boiler. As they work at high speed, 
the valves are of large diameter-larger than that of 
the plungers. Pounding is prevented by a rubber bag 
on the suction and spring pistons on the discharge. The total qnantity of water in the boiler only amounts 
to 200 lb. , so that it is necessary that the amount of 

through it, induces a powerful draught of air, with 
which it mixes. The combined charge passes through 
hollow fire bars, pierced on the upper surfaces with 
fine holes, and burns in 7, 650 separate flames. The 
arrangement is so powerful that the pressure in the 
boiler can be raised from 100 lb. to 200 lb. in a minute. 
The air supply can be regulated at will, while the ex
penditure of gasoline automatically adapts itself to 
the needs of the boiler. The pressure of the gasoliI1e . 
vapor acts on a lever, which is balanced by a spring. 
If the feed is greater than the consumption, the pres
sure on the lever puts a pawl in gear with a ratchet 
wheel, and, through intermediate mechanism, works a 

block along a slotted arm to reduce 
the throw of the gasoline feed 
pumps. If the feed is too small, 
the op

'
posite effect is produ�ed, and , 

the throw of the pump increased. 
There are two screws, each driven 

by a separate compound engine, 
having cylinders 5 ·05 inches and 8 
inches in diameter by 12 inches 
stroke. The steam is distributed 
by means of piston valves having 3-
inches stroke, and operated by ec
centrics. The exhaust steam is de
livered into the air, but Mr. Maxim 
informs us that he used success� 
fully an air condenser. This seems 
to be a necessity, because the sup
ply of water would prove a serious 
load. Even to drive 10.0 horse 
power would require some 2.500 
lb. of water per hour, which would 
be a considerable addition to a 
lengthy trip, especially if under
taken for warlike purposes in a 
hostile country. 

The Maxim flying machine is a 
large braced structure formed of 
steel tubes and wire,;:. and is ex
ceedingly stiff for its weight, which 
is about 8, 000 lb.,  including men 
and ' stores. At its lower part it 
carries a deck, on which the crew 
stand, where, also, the boiler, steer
ing wheel, and reservoirs of water 
and 'gasoline are mounted. At a 
height of some 10 feet above the 

THE BOILER IN MAXIM'S FLYING MACHINE. 

To supplement, or replace, the 
safety valve, by-passes are pro
vided so as to allow live steam to 
pass directly to the low pressure 
cylinders. Instead of blowing off 

deck come the engines, each of which drives a screw 
propeller of 17 feet 10 inches diameter and 16 feet pitch, 
working in air. Above the propellers is. the great 
aeroplane. SmaHer aeroplanes project out, like wings, 
at the sides, tbe extreme width being 125 feet and the 
length 104 feet. There are five pairs of wings, as 
shown in the illustration, but the iutermediate three 
pai1'8 are not always used, and at the time of the acci
dent these were not in place. At th

'
at time the area of 

the aeroplanes was 4,000 sq uare feet. With all the 
planes 

'
in position, the total area is 5,400 square feet. 

Forward and aft of the great plane are two steering 
planes, carried on trunnions at the sides, and con
nected by wire strands with a drum on the deck. By 
turning this drum the steering planes can be simulta · 
neously tilted to direct the machine upward or down
ward, or to keep it on an even keel. 

The chief interest centers on the boiler, as, unless 
this be made exceedingly light, it is hopeless to expect 

that the machine will soar . .  There is a very close re
semblance between the Thornycroft boiler and Maxim's 
boiler. In each case there are two wing drums, con
nected by a large number of curved tubes with a steam 
and water drum, and there are also down.comers to 
facilitate the circulation. The casing is also made of 
straight tubes. In the boiler of the flying machine a 
feed heater is placed over the steam drum, but it is 
not shown in the engraving. The feed heater is con
�tructed of steel tnbes three-sixteenths inch bore and 
one-twelfth inch thick ; the water is pumped through 
It at a pressure 30 lb. higher than the pressure in the 
boiler, and is delivered through an injector-like nozzle 

feed . should be accurately adjusted. There is a very 
ingenious water level indicator. A small pipe is led in 
a loop from front to back and from back to front of 
the furnace. It is then taken to the steam and water 
drum, and led backward and forward through that in 
the same way, below the water line. The whole is 
filled with water, and forms a closed circuit having two 
loops-one in the furnace and one in the water. Now, 
so long as the upper loop is in the water the pressure 
does not rise greatly beyond that in the boiler, because 
the heat taken up ill the furnace is conveyed, by the 
circulation, to the water in the drum. But if the water 
level falls in the drum, then there is no outlet for the 
heat ; the pressure, consequently, rises most rapidly, 
and shows itself on a gauge attached to the pipe. By 
this most ingenious device an open-faced pressure 
gauge is substituted for the usual gauge glasses. The 
weight of the_ boiler, with casing, feed water heater, 
dome, and uptake, is 904, lb. ; with burner and water 

THE MAXIM FLYING MACHINE. 
it is 1,200 lb. The heating surface is about 800 square 
feet, and the flame surface 30 square feet. 

. 

The fuel burned in the boiler is gasoline, of a specific 
gravity of 72° Baume. It is carried in a copper vessel 
on deck, and is pumped through a vaporizer into the 
furnace. The pipe from the pump is  led into a vessel 
having It large gasoline burner beneath it. In this 
vessel the spirit attains a pressure of 50 lb. on the 
square inch, and a corresponding temperature, in 
which condition it is, of course, highly inflammable. 
The gas which it gives off is conducted by a pipe, pass· 
ing through the furnace, to a jet, like that of a Bunsen 
burner, at the front of the furnace, and in rushing 

into the air, the steam is blown 
past the h igh pressure cylinders, and the fall in pres
sure is made to do work on the exhaust from the high 
pressure cylinder .. , drawing the steam from the high 
pressure cylinders and driving it into the low pressure 
cylinders. The boiler will make more steam than the 
engines can take in the usual way. 

The boiler pressure, when running, is 320 lb. per 
square inch, giving in the high pressure cylinder a' 
differential pressure of 195 lb. and in the low pressure 
cylinder 125 lb. The cut-offs are respectively 0 '75 and 
0'625 of the strokes. In the high pressure cylinder 
there is a very large clearance, designed to prevent 
injury from water in case the machine should pitch. 
The actual horse power delivered to the screws is 363 
when the engines are running at 375 revolutions per 
minute. Of this, we are informed by Mr. Maxim, 150 
horse power are expended in slip, 133 horse power in 
actual lift on the aeroplanes, and 80 horse power in 
driving the machine, with its frames and wires, 

through the air. The thrust of the screws, when the 
machine is moored, is 2, 100 lb . .  and when it is running 
it is 2,000 lb. We give these figures as they were sup
plied to us. omitting decimals. The total lift is some
thing over 10, 000 lb. at a speed of forty miles an hour 
and with the aeroplanes making an angle of about 7'25 
degrees with the horizontal. 

• •  e l  • 
AN authority on hypnotism says that hysterical per

sons are very difficult to influence. They are so wedded 
to their own fancies-mental and physical-that they 
prove very obstinate hypnotic patients. Even if an 
infiuence is gained, it passes off very quickly. 
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The A ntwerp U niver8al Exhibition. 

[FROM A SPECIAL CORRESPONDENT OF THE SCIENTIFIC AMERICAN NOW 
AT ANTWERP.] 

(Continued from page 147.) 
Included within the coal department is the interest

ing exhibit of the Semet-Solvay process for the distil
lation of coke. There are photographs of the estab
lishments at Couillet, Havre, North wich, Ruhrort, and 
Femalle, where the business is carried on, and speci
mens of the coke used at each place. Models of the 
stills set in brickwork are shown, and beside them are 
the jars of products, including sulphate of ammonia, 
naphthaline, benzol, and oils, heavy and light. 

M. Solvay is a Belgian; so there is every reason for 
his taking a conspicuous place for the results of his 
process,. which has so materi�lly affected and benefited 
so many indust,rial arts. Such a place he has in the 
central hall. The principal wall of his fine room is 
covered with large pictures of his soda· producing 
works. A rectangular solid 2)4" inches long by % of an 
inch thick represents the production between the years 
1864-68; a solid 2 feet square and 2�� inches thick rep
resents it from 1889-93. And the wide distribution of 
the factories shows how the invention has been utilized. 
The IZreat establishments are at Syracuse, New York; 
North wich, England; Donetz, Russia; Couillet, Bel
gium;  Ebensee, Austria; Wyhlen, Sarralbe, and Rosch
nitz, Germany. A large table is covered with articles 
dependent upon soda for their manufacture : soap, 
porcelain, glass, wood pulp, and the paper made of it, 
etc. A bit of brick wall is given, because mortar for 
winter use should contain soda. 

Not the least interesting part of this exhibit are the 
fossils found in the phosphate beds at Ciply, Belgium, 
and presented by M. M. Solvay & Company to the 
Royal Natural History Museum at Brussels. There is 
an almost perfect skeleton of a prognathosaurus and 
the cast of another not so nearly perfect; and besides 
these orthocel'atites and other shells. A mass of the 
rock is shown with these shells, including ammonites, 
very numerous in it. Phosphates and superphosphates 
made in the works at Bernburg, Germany, from this 
rock, are shown in jars. 

The brewers and wine makers of Belgium occupy a 
great deal of space. They show their grains, hops, 
bottles, demijohns, kegs, barrels, all sorts of apparatus 
for cooling the beer, filling and washing bottles, etc. , 
everything, I believe, they illustrate except how to 
remedy the evil that is wrought by their product. It 
appears that the business is so profitable or praise
worthy that the Trappist monks in a convent near 
here have gone into brewing and are sending their 
beer to the Congo State. Some of the brothers have 
gone there as missionaries too'

- Whether they com bine 
the introduction of their liquor and doctrines, I have 
not heard. 

The Congo colony has a building devoted to its in
terests, with specimens of the native grass-covered huts 
on the grounds near it. A large relief model gives a 
good idea of the size and surface of t,he state. A case 
of books in the language suggests what has been done 
for the education of the people. A score or more of 
the natives were imported to give life to the Congo 
village, but the weather has been so cool all summer 
that some of the time the poor creatures have had to 
be kept over the military bake house. What an un
pleasant idea of civilization that must give them t A 
small squad who have learned military tactics some
times pa,rade in heavy overcoats, with guns on their 
shoulders, to the great delight of the children on the 
grounds. They are small, good-looking men, with 
shiny faces. I noticed two or three at work setting 
type for a little printing press, under the direction of 
a man who spoke French to them with as much rapid
ity as he would use to a countryman of his own. A 
very successful attempt has been made to show what 
the commercial resources of the Congo State are. 
Quantities of gum copal, cotton, caoutchouc, extract
ed from the roots of plants, and elephants' tusks, both 
in the rough and cut into ornaments, are among the 
exports best calculated to excite the interest of mer
chants ; on the other hand, the Belgian dealers have 
in the same building a great display of the exports 
which they send to the Congo. They consist chiefly 
of articles of dress and comfort for Europeans who go 
there. It would appear that a man needs a special 
outfit for life in Central Africa, which includes a sort 
of open work shirts, shoes of the finest finish and sup
plied with an extra weight of nails, and suits of a white 
fabric elegant enough for the most fashionable water� 
ing place. The blankets, brandy and liquors he re
quires are all shown in a way to tempt a luxury-loving 
man to go the Congo for the sake of having them. 

Antwerp has her special show on the grounds in the 
form of what they call " Old Antwerp ; "  it is an at
tempt to reproduce a market place, with the houses 
upon it as they were two or three centuries ago, and it 
is generally regarded as the best part of the exhibition. 
You enter it by crossing a drawbridge over a moat, and 
pass under a wooden p�rtcullis into the little city. 
The men who guard the gates are in picturesque cos
tumes of red cloth, with loose red velvet straps over 
legs and arms, and hats trimmed with red and white 

j'titutifit �mtritau. 
ostrich tips. The large, stiff white ruff is an important 
accessory to the dress. The houses appear to have 
the lower story or the whole built of red brick laid in 
white mortar. Paint upon a thin coat of plaster 
makes this good imitation. The upper parts of some 
houses are of unpainted wood. They are built with 
pointed gables and roof windows ; are lighted with 
little windows made of tiny panes of glass, and are 
altogether quaint and pretty. They are open to 
visitors, and we wander in and out. Close to the gate 
is a little shop where men with soft, artistic-looking 
caps and puffs on their shoulders are planing walnut 
timber, working it into doors and window sashes, like 
those still found in the Plantin Museum and other 
old buildings. 

Next door a little picture gallery has been brought 
together ; the first room contains some old pictures by 
Flemish and other painters, for sale at prices high 
enough to insure their value. A large painting of the 
real old Antwerp, by Snayers, on the occasion of the 
entrance of a cardinal into the city, is very interesting. 
The broad moat and bastioned walls, the windmills, 
the cathedral, St . .Jacques and other churches are 
given a better perspective than in reality, I believe, 
they could have offered on this dead level, but the pic
ture is the gainer thereby ; the foreground is brilliant 
with the red coats of the soldiery, mounted and afoot. 

Beyond this gallery comes such a succession of 
eating and drinking places as to lead one to wonder if 
these were the only pursuits of the old Antwerpers. 
Some of them are. worth looking at, with their sanded 
brick floors, wood ceilings, great garlands of bright 
flowers ; their high old chimneyplace, "lith pewter mugs 
and plates on the mantel, and coarse blue or brown 
beer mugs hung on the wall behind what in these 
days would be called a bar. The maids who serve the 
beer and whatever else may be sold are very attractive 
looking in their white caps and bright gowns, fash
ioned like their grandmothers of two centuries ago. 
Some of . the brouveries open into bricked gardens, 
where musicians are stationed to allure people on to 
the quaint benches or chairs to take another mug of 
beer. 

If this is to be taken as a fair representation of old 
Antwerp, about every building had something in 
it to sell-except the smithy, the town house, and the 
church. One Shop, got up to represent the home of 
a wealthy burgher, is very pretty. The chairs are cov
ered with leather, and copied from some Rubens had; 
the doors are carved walnut, so are the handsome cab
inets for the queer old china; the pictures are (some of 
them) on wood; the candlesticks are heavy. brass; the 
tapestry hung on the walls is worn, but rich. If you 
were not told that everything is for sale, the illusion 
would be perfect. Glass cutting, diamond polishing, 
and lace making are industries that you watch, every 
now and then attracted by some before unseen old 
costume, or the comments of the throngs of visitors 
who are peering into the old wells and putting their 
heads into low windows and trying closed doors. 

" Old Antwerp has killed everything else," says the 
Yankee who has brought some thousands of pounds of 
calcite here from Dakota, and set it up in the form of a 
passageway and cave. He calls it the "Mammoth Crys
tal Cave," and the Europeans who have heard of Mam
moth Cave, in Kentucky, think they are seeing a sort 
of fac-simile of one room of it. Even if the man tells 
them that the cave these crystals came from is in South 
Dakota (which I doubt if he does to any but Ameri
cans), they don't know the difference. 

The crystals are stuck into plaster to form the roof 
and wired together in masses to form columns, a few 
stalagmites stuck up in one corner with two or three 
pails of water to form a lake. In the center of the 
room there are really beautiful specimens of minerals 
from the Rocky Mountains and a variety of things for 
sale at absurd prices. 

" Old Antwerp " put its price of admittance down to 
10 centimes. As this is far the best sideshow there is, 
the others could not keep their prices any higher, and 
so this Yankee, who made with his cave from $2,000 to 
$4,000 a day iu Chicago, is just barely paying his ex
penses here. This is what he confided to me ; but what 
he feels most keenly is, that when the King or the Lord 
Mayor of London comes to visit Old Antwerp t.hey get 
up a dinner for him there, and while he is eating it 
they raise their price, because they know the crowd 
will come in, even if they have to pay 20 centimes, 
when there is a chance of seeing such a celebrity. 

The man of the grotto has made a combination with 
one who has what he calls a gold mine, and according 
to his sign, shows the extraction of the metal from the 
ore. There is an entrance to this from the cave, as 
well as from the outside, so that people who go into 
either place are given an invitation to see the other 
for 10 centimes extra. Then they are told that a Cali
fornia tree is thrown in for nothing. For they have 
brought the lower part of the redwood which was such 
a stately center to the government building in Chicago, 
and have made a restaurant of it. 

Doubtless, 3,11 this the German correspondent found 
amusinl?, and well he might. 

But .to return to the Belgian section in the building: 

[SEPTEMBER 15_ 18<)4. 
The iron ore and clj.Stings, tpe l'teel plates and sheet 
iron of enormous size, indicdte the large business done 
by the Phcenix factory at Chatelineari. Copper and 
brass wire, utensfis and plates, are made in Moulins. 

The sugar refineries have made their displays really 
beautiful by arranging them in cases containing 
colored crystals, which have formed on strings sus
pended across round vessels and on the sides of the 
v«lssels. There are also piles of these large black, white, 
pink and brown crystals, showing perfect and modified 
forms in a most instructive way. The guns, rifles and 
cartridges are displayed in such quantity and variety 
as to indicate that Belgium is ready to make a brave 
and long fight for her autonomy, or to supply other 
nations in their warfare. 

The piano and other musical instrument manufac
turers have not been afraid to bring their products 
into competition with German and French makers, 
who have sent a great many examples of their work. 

The inlaid floors, rich embossed leather for wall and 
furniture covering, the beautiful tapestries, the quaint 
and tasteful furniture; all of which are exhibited by 
different firms, chiefly in Brussels and Antwerp, are 
abundant evidence of skill in interior decoration. 

The minera� waters, notably those from Spa, occupy 
large space ; so do the cases of canned fruit and the 
national gingerbread so full of plums and citron and 
other good things as to make the little .J ohnny Hor
ners very uncomfortable. 

A very interesting corner is that occupied by the 
Messrs. Laloux, of Liege, with an exhibit of sponges, 
which they import from the Mediterranean and the 
West Indies. They are festooned on the wall, piled in 
sacks, and arranged in cases. It would seem as if men 
had been searching the depths with the old- fashioned 
flve-pronged tridents, and in the divers' suits as well, 
to bring together as many curious sponges as possible. 
Many are still attached to masses of coral upon which 
they grew ; and the coral is of various species. The 
brain and honeycomb ones are of special beauty. A 
few of the sponges are scarcely less than three feet 
long, and there is a round, hollow one that has about 
that diameter. SOllie are covered with long points ; 
no le!?s than thirty kinds are found along the coast of 
Tunis, and are called Sicilian sponges. A pile of black 
ones is in one of the cases : they are in the condition 
they were when taken from the water, the black vis· 
cous matter forming the vital part of the animal 
still remaining in them. 

The effect of washing is illustrated by sponges in 
different stages of the cleaning process. The statement 
.is made on.one of the explanatory cards that sponges 
are found attached to rocks, algae, madrepores, shells, 
anchors, pieces of wood, submerged walls or any other 
rough surface in waters of suitable temperature. They 
are chiefly taken at the present day by men in diving 
suits ; one of these forms a point of the exhiblt with 
the pump used to supply him with air. I found the 
great copper helmet with its heavy glass eyepieces 
was all I could lift. 

Belgium occupies 30,000 square yards in the exhi bi
tion buildings, my guide book says : it seems more 
than that to me. .At any rate, she has well demon
strated her right to be and her ability to compete in 
the industrial world with the great powers. A. D. 

" ' e ' ,, 
Tong8ten Cor Hollet8. 

The reduction of the caliber of guns is necessarily 
accompanied with a diminution in the weight of the 
projectile. The length of the latter, in fact, cannot 
exceed a certain limit, beyond which it would no longer 
have sufficient stability in its trajectory. It would 
therefore be of considerable interest to have at our dis
posal, for the manufacture of ri.fle balls, a metal of 
reasonable price and heavier than lead. One of the 
metals upon which hopes may be founded, remarks 
the Revue d'Armes Portatives et de Tir, is tungsten. 
This metal, which is almost as hard as steel, has a den
sity varying from 17 to 19 ·3, say 1% times that of lead. 
By reason of such qualities, balls of tungsten, of equal 
dimensions, possess a power of penetration much 
greater than that of lead. Thus, a tungsten ball pene
trates a steel plate 3 inches in thickness at a distance 
of 650 yards, while a similar one of lead penetrates a 
2% inch plate at 325 yards only. The present obstacle 
to the use of tungsten is its relat.ively high price; but 
there are indications that this will soon be lowered to 
reasonable figures. 

• 1 .  J • 
ThUDlb Deteetlon. 

In course of transit between New York and New 
Orleans a packet of paper money had been opened and 
its contents considerably reduced. T wo of the seals 
had been broken and one had been resealed by thumb 
pressure. Mr. Carvalho, an expert in matters of identi· 
fication, endeavored to find out the thief, and with this 
view obtained wax impressions of the thumbs of all 
the officials of the American Express Company through 
whose hands the packet was known to have passed. 
The impressions were photographed and enlarged, and 
one of them clearly agreed with an enlarged photo
graph of the thumb-impressed seal. The thief was 
thus detected. 
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Slow Beating Peodulu Jn  •• 

To the Editor of the SCIENTIFIC AMERICAN : 
In my article on " Slow Beating Pendulumsl1 I did 

not give the lengths of pendulums used. I will state 
that in the first two experiments given each of the four 
pendulums were about 3 feet long (each pair being the 
Bame length). In the third experiment the long pen
dulum was 4 feet long and the short upright pendulum 
It little over half its length. I think I could have made 
them shorter and made them go as slow (or slower) if I 
had taken more pains in making pivots frictionless. I 
should have stated, also, that the lower or standing 
pendulums in each of these experiments were made 
wider at their lower ends, and resting on two points 
to prevent them from falling sidewise, as they would 
do if resting on a single point. 

of Pisces during the two months. The reader will tent ; its mellhanical power is really EO small that it 
easily recognize Mars by the ruddy color and great is often choked by earth banks. But the solid rock is 
brilliancy, this being the brightest object in the south· not there. Bosses and walls of hard grit often indeed 
eastern sky. Mars will be 7° south of the moon Sep- are exposed here and there, but for the most part the 
tember 18, at 10 h. 49 m. A.  M.,  and 5° 31' south of the walls of the canyon are made of rotten rock or its evi
same on October 15, at 6 h. 31 m. A. M. I dent debris. The initial action in the formation of 

Jupiter is the  brilliant star one sees rising a little to the chasm was rock decay ; the stream only carries 
the north of east soon after midnight. In October away the products of that decay fitfully and imper
Jupiter will be in position to be observed a little before fectly-so imperfectly that sometimes we have only 
midnight. He will be at quadrature, 90° east from the a gully in clay banks ; the decaying mass overmasters 
sun, September 28; at conjunction with the moon Sep- and swallows up the little stream. But that decay is 
tember 22, at 3 h. 9 m., and October 19, 11 h. 5 m. easily seen to be specific in nature. Sound Silurian 
P. M. Jupiter is in the feet of Gemini, moving east- slate is one of the toughest of rocks ; it is quite as well 
ward, but will begin retrograde movement October 24. able to resist the mechanical action of water as the 

CLIFTON R. SUMMERS. 
.. . . . ..  

The Larix Europooa. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue 25t h inst , Mr. John L. Moore, of 

Quincy, Ill. , inquires about the desirability of the 
wood of Larix europrna for fence posts. There could 
not by any possibility a worse wood be found than 
that of the " latsche "* for the purpose intended, it be
ing even infwior to alder or cotton when subject to 
atmospheric influences, and this so much the more if 
the material is taken from young trees, or such as have 
grown in warm, low, or damp situations, where vegeta
tion is overstrained. The tree is a mountain product., 
and its value is for indoor application, on account of 
its tensile strength and its notable freedom from the 
attacks of insects. The best fence tim ber of which I 
have any knowledge is the Nandubay algarroba of the 
River Plate, the wood out of which our best mallets 
and ten-pin balls are made. In the Banda Oriental 
are to-day corral fences dating from the Spanish Con
quista, which promise to hold out again as long; and 
I have often wondered why this splendid wood, which 
is sure to grow throughout our own cotton belt, has so 
long been neglected by the Argus eyes of the Agricul
tural Department and the farmers. It grows rather 
slow and never in st.raight lengths, but for the Wheel
wright and fence maker in satisfactory segments. 
Speaking of fence construction, durable, economical of 
space and outlay, and generally more in keeping with 
our modern ideas, I have before the eyes of my mind 
a post constructed of cast iron or steel, hermetically 
em bedded in a foot of some cheap glass, such as manu
factured out of disintegrated granite for rail way ties. 
Such a fence would outlast a dozen primitive contriv
ances of the present make, would occupy next to no 
room at all, and in its application as posts for the 
vintner would at once solve the vexatious riddle where
from to obtain in future the necessary paling for the 
vines. It would be tidy and conduce to tidiness. 

ADOLF E. BOCKING. 
San Antonio, Tex., August 26, 1894. 

[POPULAR ASTRONOMY.] 
Plane' No'es Cor September and October. 

H. C. WILSON. 
Mercury will be at Buperior conjunction September 

2 and will be in poor position for observation during 
the two months. He will be in conjunction with Sat
urn September 30 and with Uranus October 14. He 
win be at greatest eastern elongation, 24° 31' E. from 
the sun, on the morni.ng of October 19. In the evening 
about this time Mercury, to northern observers, will 
set only a half hour after the sun, so that it can be 
seen only in bright twilight. In the southern hemi
sphere the conditions for observation will be better. 

Venus will remain " morning star " during these 
months, steadily approaching the sun and growing 
fainter. She will be in conjunction with the moon 
September 27 and October 27. On October 9, at 10 h. 
56 m. A. M. , Venus will be just 7' north of the star 'T/ 
Virginis, and on October 29, at 10 h. 7 m. A. M.,  she 
will be 1° 6' south of Saturn. Both, however, will be 
too close to the sun to be easily seen. 

Mars during these mont.hs will be in excellent po
sition for observation. He will be in opposition Octo
ber 20. His distance from the earth will then be about 
40,500,000 miles, or about 5,000, 000 miles greater than jt 
was at the opposition of 1892. His declination, how
ever, is 33° further north, so that for northern observ
ers the planet is in very much better position than in 
1892. Professor Pickering has already reported inter
esting observations of the surface markings of the 
planet, made at the npw Lowell Observatory at Flag
staff, Arizona, and it is not too much to expect that 
more and better observations will be obtained this 
year than ever before. Mars is now in the constellation 
Pisces, moving eastward. September 15 he will turn 
the loop in his apparent course and begin retrograde 
(westward) motion, remaining in Aries and the corner 

* Latsche is the name of the tree in the German·Swiss Alps, where it 
grows to its greatest perfection. When ripe, i. e., not less than 100 years 
old, it is highly prized for joists and rafterfl, and in the Berner Oberland 
are chalets built three times over out of the same material. 

Saturn and Uranus will not be in position for ob- grit. In these little canyons, however, we find it dis
servation, Saturn reaching conjunction with the sun sected away from the grit in virtue of a f'pecific de
October 21 and Uranus November 7. cay of which the latter rock is insusceptible. This it 

Neptune may be observed after midnight. He is in is that gives the canyon its characterit;,tic hroken out· 
Taurus, quite near the sixth magnitude star l Tauri. line, both as to sides and floor. The rill wears away 

• I .  I • neither the slate nor the grit, it only washes away the 
R ock Zymosis. products of decay of the former, leaving the latter un-

BY w. R. MACDEBKOTT, M.B. T.O.D. touched, not because of its hardness, but because of its 
The other day I went into a quarry of Silurian slate, insusceptibility to the slate zymosis. 

in the County Armagh, Ireland, with my bag and ham· In hundreds of directions I have observed this 
mer. After spending an hour on my investigations, I dissecting away of specifically zymosed from un
went over to the only occupant of the place besides affected rock. It does not follow that the rockG 
myself, a one-eyed man sitting on a heap of stones separated are always generically di8tinct. Some kinds 
breaking the rock for a road contractor. " Are there I of slate resist zymosis better than others j th e action 
any other quarries about here, my friend ? "  I asked in the same bed of slate is obviously unequal. Often 
him. " Why ?  Who do you want to break for ? " was we follow in the same strata from point to point the 
the answer. " Well," I said, " I  suppose I might as several stages of decay. Part of the strata preserves 
well break for some one as be at what I am at." its original laminated structure, a little farther on 
' ' 'Deed, an' I daresay," the man remarked, half con- the rock becomes a mass of angular dovetailed frag
temptuously, wholly emphatically. He had been eye- ments, in fact a contorted rudimentary conglomerate; 
ing my proceedings very curiously, and came to the in another place again we find virt ually clay inter
conclusion that I was some half-witted creature with spersed with pebbles and fragments which for one 
no honest calling like stone breaking in life. reason or another have been able to resist the specific 

I give this anecdote because I fear the professed action. Much of what is called in books bowlder-clay 
geologist, like the stone breaker, will take me as in drift, conglomerate, and so on, I believe is simply rock 
want of a vocation. Are you a glacialist ? Are you an decomposed in situ, and alt ered only by percolation, 
anti-glacialist ? Pooh, pooh I poor creature, you are slipping and settling. 
nothing at all. The professed geologist is nothing if 'l'he key to the problem is this specific nature of the 
not a theorist, and' not being a theorist, I may fail to zymosis : it is this which gives us the physical facts. 
be recognized as a geologist. I Slate, sandstone, granite and other rocks have each 

I will stick to my facts, nevertheless. Here is one. their specific form of decay ; it is not a process 
In this region of Lower Silurian slate rock, half, or at extending through rocks in contact ind ifferentl y. I 
least some large proportion, of the surface strata is in have found a bed of slate lying between grit in a state 
some stage or other of decay. Often it is not easy to of decomposition, soft and evidently thinned out, the 
get a bit of sound unchanged slate. Now, this is a grit a1:>ove and below being quite sound. Thp super
great big fact, considering that it must have been incumbent bed in this case would be tilted uncom
going on through geologic time heaping u p  results I form ably on the lower as the intervening layer 
from age to age-a wider, larger fact far than ice ac- , would disappear, and if it slipped the pebble debris 
tion ; but while the last has a literature to itself, the of the decomposed layer would groove and striate 
first has not even been described in simple terms of ob- both surfaces of the grit. Thus an intervening rock 
servation. The book geologist works per contract for bed might disappear wholly or in part between two 
the glacial theorist ; if with two eyes, yet with but one beds of unlike rock, leaving a thin layer of pebble or 
idea. sand to represent it. Again, a slatp rock may be so 

Thus the great twin facts of rock integration and zymosed in situ as to leave a pebble layer, whi"ch has 
rock disintegration as they occur before our eyes or all the appearance of drift. Examining carefully ex
may be followed out with the aid of the microscope, posed quarry faces, we often find a continuous action 
have scarcely been described as they really occur in evident, whereby the superjacent clay must be taken 
the full field of observation. In this field there are as the underlying rock zymosed in situ. But this clay 
three classes of cam:es, mechanical, chemical and vital, constantly is indistinguishable from what is usually 
to which these facts are referable in the case of the called bowlder clay. 
sedimentary rocks. With respect to rock integration I write here in the hope that the attention of open
or building, mechanical and chemical action is very ill minded American geologists may be directed to the 
understood, while direct vital action, except as to the point in their own country. In Europe the geologist, 
corals, is quite ignored. Yet many rocks, slate among as a rule, has to be cured of ice action on the brain to 
them, show under the microscope evidence of struc- recover the faculty of sane observation. 
ture which can be more easily set down as organic Poyntz Pass, Newry, Irelaud, August 20, 1894. 
rather than as inorganic, and we may reasonably sup- • • • I • 

pose that the micro-organisms which swarm in sea and Boilers .-or River Steamers. 

fresh water muds have effect in determining the ulti- A law recently passed provides that no river steamer 
mate form of the material they inhabit. shall have an' externally fired boiler with shell platps 

On this point I could say much, but my subject here of iron or steel exceeding an average thickness of 30 100 

is the opposite prohlem of disintegration. In th is the of an inch. No boiler of this type on such vessels 
main agent must be vital though, of course, non-living shall have less than 3 inches space between its shell 
physical actions co-operate. We have in the case of and any of its internal flues, and not less than 3 inches 

the stone rot which affects buildings an example of space bet ween such flnes when any such flues are more 
what occurs on the great scale in nature and which than 5 inches in diameter ; and every such externally 
makes the question an immediately practical one. fired boiler employed on any such !;lteam vessel shall 
This stone rot shows many curious peculiarities, but it be provided with a manhole, in the lower part of the 
is evidently contagious, spreading from foci and due front head thereof, of such dimensions as may be pre 
to the action of micro-organisms in the stone. In nat- I scribed by the Board of Supervising Inspectors, in aU 
ure the contagium can be easily traced, as it can be ' cases where the distance between its internal flues is 
also experimentally. I have boiled pieces of sound less than 3 inches. Externally fired boilers having 
IJower Silurian slate in strong mineral acids and in shells constructed of iron or steel plates not exceeding 
solutions of the caustic alkalies and of the alums with an average thickness of 0 -50 inch may, in the discre
little or no effect. The same graptolithic slate yields, tion of the Secretary of the Treasury, be authorized 
though slowly, signs of the characteristic-disintegration and employed on steam vessels navigating the Atlantic 
in presence of •• rotten slate " or water in which it has ' and Pacific Oceans, or salt water bays or sounds, or 
been digested. The chemical products characteristic the great Jakes, or any of them, and water flowing to 
of the decomposition in slate are invariably alums, and from the same, or any of them j provided that in 
generally iron alums, from the presence of pyrites in inspection, no plate that is by this act limited to a 
the stone. ; The insoluble residue is composed of pure thickness of 0 ·30 inch, and no plate that is by this act 
alumina with some gl"8.nular quartz amI graphite. limited to a thickness of 0 ·50 inch, shall be rejected 

The Lower Silurian slate districts of the counties of for use if found to exceed these dimensions respect
Armagh and Down which I have examined are seamed ively, if the average thickness thereof doe!! not exceed 
with canyons, which though small are on a scale often the limits therein specified ; and the amount of steam 
as great as those of the Colorado. A little rill often lJressure that will be permitted to be carried in boilers 
running only in the course of rains is found almost constructed in accordance with the requirements af this 
lost in a relatively vast excavation. This tiny stream I of the act shall be determined from measurement show
could Dever have worn away solid rock to such aD ex- ing the least thickness of the plates. 
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Cold .... iorage' Kats 'and Cats. 
The Pittsburg Dii:lpatch �ays that in the cold-storage 

warehouses in thaf cits tb'ere were no rats or mice. The 
temperatnre in the ., �old rooms was too low. The 
keepers soon found, 'however, that the rat is an animal 
of femarkable adaptability . .  After some of these houses 
ha'd ' been in operation for a few months, the attend
ant-s found that rats were at work in the rooms where 
the:; temperature Was c()nstantlY 'kept below the freez
ing point. They were found to be clothed in wonder
fuliy long and thick fur, even their tapering, snake-like 
tails being covered by a thick growth of hair. Rats 
whose coats have adapted themselves to the conditions 
under which they. live have domesticated themselves 
in all the storage warehouses in :Pittsburg. The pre
valence .of rats in these places led to the introd I1ction 
of cats. ' Now, it is well known that pussy is a lover of 
warmth and comfort. Cats, too, have a great adapta
bility to conditions. When cats were turned loose in 
the cold rooms they pined and died because of the ex
cessive cold. 

One cat was finally introduced into the rooms of the 
Pennsylvania Storage Company which was able to 
withstand the low temperature. She was a cat of un
usually thick fur, and she thrived and grew fat in  
quarters where . the temperature was below 30  degrees. 
By careful nursing a brood of seven kittens was de
veloped in this warehouse into sturd y, thick-furred 
cats that love an Icelandic clime. ' They have been 
distributed among the other cold-storage houses of 
Pittsburg, and have created a peculiar breed of cats, 
adapted to the conditions under which they must exist 
to iiu,t i;neir prey. These oats are short-tailed, chubby 
pussies, with hair as thick and full of under fur as the 
wildcats of the Canadian woods. One of the remark
able things about them is the development of their 
" feelers. ,. These long, stiff. hair!! that protrude from a 
cat's nose and eyebrows are, in the ordinary domestic 
feline, about three inches long. In the cats cultivated 
in the cold warehouses the " feelers " grow to a length 
of five and six inches. , This is probably because the 
light is dim in these places, and all movements must 
be the result of the feeling sense. The storage people 
say that if one of these furry cats is taken into the 
open air, particularly during this hot spell, it will die 
in a few hours. It cannot endure a high temperature, 
and an introduction to a stove would send it into 
a fit. 

. . . . .. 
THE NEW UNITED STATES CRUISER CINCINNATI. 
The cruiser Cincinnati, built at the Brooklyn Navy 

Yard, returned on September 8 from a two weeks' trial 
trip, during which her crew was exercised in various 
details of tbe service drill, and tbe machinery was sub
jected to a most thorough inspection. The engines, as 
well as the h ull of the vessel. were constructed com
plete by the government, with the exception of the 
armor plates, and there has been no speed trial to 
determine the rate she might make over a measured 
course, although the tests 
to which she has been sub-
jected indicate pJainly that 
her speed on such a trial 
would be materially over 
nineteen knots an hour. 
for which her engine power 
was calculated. 

The Cincinnati is a pro-
tected cruiser of 3, 180 tons 
d i s  p i a  c e m e n t, 305 feet 
long, 42 feet beam, and 
with a mean draught of 18 
feet. She has twin screws 
and two vertical triple ex
pansion four-cylinder en
gines. The diameters of 
the cylinders are 36, 53, 57 
and 57 inches, and the 
I e n  go t h  of stroke is 33 
inches. Steam is furnished 
by four double-ended and 
two single · ended boilers, 
and the engines are de
signed to develop 10,000 
horse power. 

The armament of the 
Cincinnati comprises a 6-
inch breech-loading rifle 
mounted on central pivot 
carriage on topgallant fore
castle, and one 4 - inch 
rapid fire gun on eacb side 
of poop, with four 4-incb 
rapid-fire guns in e a c h  
broadside, and six torpedo 
tubes, with an auxiliary 
battery of one pounder and 
six p o u n d e r  rapid-fire 
guns. 

J tirutifit  �tUetitau. rSEPTE¥BER 15 .  1 894. 
the work put into the Cincinnatii and the department I the preponderance of nitrogen and the deficiency of 
has received many congratulations on the success of oxygen. Life could be saved if the colliers could be 
the first ship of the new navy designed and built supplied with oxygen, for an hour or so; and he had 
throughout by the government. devised and exhibited an apparatus for enabling a man 

• ' . ,  _ to breathe oxygen, of which 60 liters were compressed 
A SEARCH LIGHT . RANGE FINDER. into a one-half liter bottle, witb tube and regulating 

The illustration represents a construction designed taps, supplemented by a wire compress for tbe nose to 
for use on shipboard, to enable the pilot to operate prevent breathing tbrough that organ. 
the search light to t.hrow the rays of light in any de� _ , . ,  .; 
sired direction. The improvement bas been patented [FROM THE NBW YORK SUN.] 

by Messrs. Patsey J. Daugherty and William F. Lit- Dynamite's Entry on the Field oC War. 
ten, of Bellairt>, Ohio. The ligbt is journaled in The tests of the dynamite gun at Sandy Hook re. 

cently established a new principle in regard to the 
I defense of our coast, namely, that hostile war ships 

_iF-'---,.,,--cc:-,----,,;;;! cannot enter the harbor of New York. Striking and 

DAUGHERTY AND LITTEN'S TILTING DEVICE FOR 
SEARCH LIGHTS. 

brackets, to permit of tilting it up and down, and the 
brackets turn in a suitable bearing, being on a cen tral 
shaft having a pulley over whicb passes a rope leading 
to the pilot house. The front end of tbe search light 
is connected by a link and arm with a slide moving 
vertically on rods or guideways of a frame supported 
from a standard in' position above the light, and the 
slide is connected at its top and bottom with a rope 
which also extends to the pilot house. By pulling in 
one direction or the otber on this rope the slide is 
moved up or down, and the front end of the search 
light is correspondingly inclined, while by pulling on 
the other rope the central shaft is turned and the light 
swung from one side to the other. 

.. . . . . 
Preven&lon oC Suft"ocation In Mines; 

As the result of elaborate investigation, Dr. J. S. 
Haldane arrived at the conclusion that in colliery ex
plosions the deaths from suffocation were due, not, as 
was generally supposed, to carbonic acid gas, but to 

one-sided as that proposition may seem, it cannot be 
called extravagant after tbe evidence of the three 
sh'ots fired from the pneumatic gun. Against a quarter 
of a ton of dynamite, placed and exploded witb rea
sonable accuracy, any vessel, armored as heavily as 
they like, becomes like newspaper ; it cannot stay 
afloat. No ship would even dream of approaching 
the coast where dynamite guns of proved efficiency 
are known to exist. 'J,'hey might as well sail straight  
over Niagara. 

The power of shooting a great mass of high explo
sive wipes the old limitations of artillery out of exist
ence, inasmuch as the great area of destructiveness 
covered by the explosion of 500 pounds of dynamite 
makes the extreme precision of an ordinary gunshot 
no longer indispensable. 'fhe mark aimed at will be 
struck if the projectile itself falls within a hundred 
yards of it. The historical sure-pop shot at the broad
side of a barn has been reversed by a system by which 
the barn itself is shot through the air as a projectile, . 
destined to crush everything that its broad mass may 
fall upon. Dynamite guns in their last possible per-
fection may still remain very liable to get out of order; 
but a mere reasonable possibility tbat they will work 
must create a terrorism against all craft approaching 
for hostile purposes sufficient to make the coa,st prac
tically unapproachable. 

Pneumatic guns have been taken off our dyna
mite cruiser Vesuvius for the reason, we believe, tbat 
practice at sea has been found . too inaccurate to be 
valuable. However that may be, tbe advantage which 
a gun of tbis sort on land will have over one set upon 
the water is pretty sure to · be sufficient to make the 
water gunner conclude to avoid the fight . 

After this great and memorable step toward the final 
abolition of all war generally, New Yorkers may sleep 
soundly 0' nights. 

The Petrified Forests oC � rlzo na • 

In one of the meetings of the American Forestry 
Association beld in Brooklyn lately Dr. Horace C. 
Hovey, of Newburyport, Massachusetts, showed by 
specimens and by views the petrified forests of Arizona. 
This great tract of agatized wood, at least 2,000 acres 

extent, is near the station, 
of Corrizo and Adamannas 
on the Atlantic and Pacific 
Railroad, in Arizona, and 
resembles an immense log
ging camp w i t h  h u g e 
trunks tbrown about. The 
largest are ten feet in dia
meter, many of them sev· 

The inspectors of the 
bull and machinery are 
said to have been tbor
oughly satisfied with all of THE NEW AMERiICAN WAR SHIP CINCINNATI. 

ered as evenly as though 
cut up by a cross-cut saw, 
and the sections vary from 
disks like cartwheels to 
logs thirty R_ld more feet 
long. Many of the petri
fied logs bave been broken 
into glittering fragments 
by action of the weather 
and by Indians and tour
ists, and at every footfall 
the traveler steps upon a 
mosaic of carnelian, agate, 
jasper, topaz, onyx and 
amethyst. A p e t r i fi e d  
trunk 150 feet long spans 
a canon, and is known as 
the Agate Bridge. The 
name Chalcedony Park has 
been given to tbe tract. 
Curiosity bunters, manu
facturers and speCUlators 
are rapidly destroying its 
beauties, and recently a 
company proceeded to pu 1-
verjze the chips and logs, 
the powder to be used ill 
place of emery. Car loads 
of the pet.rified wood are 
being shipped a way for tbis 
use, and Dr. Hovey advo
cates tbe saving and pro
tection of these dead for
ests in a public reservation , 
by the government. 
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THE EDDY MALAY TAILLESS KITE. The hexagon tail kites carry up a wonderfully steep 
More accurate weather prediction will probably re- string; but they caU �or long individual lines to e�ch 

sult from a better knowledge of the upper air currents. kite to prevent the kite tail from becoming entangled 
At the suggestion of Professor S. P. Langley, Secre- with the line below. Very 4igl1. altitudes and valuable 
tary of the Smithsonian Institution, at Washington, meteorological'records can be Plade with them, but the 
I began' in April, 1894, to experiment with silk cord, with Malay tailless kites ·excel them. I have Malay tailless 
a view of reaching an altitude of 10,000 feet. Professor kites that fly .with a steeper string than the hexagon, 
Thurston shows that silk has great strength and light- and require no hauling down if the wind increases frOIn 
ness. The first q uestion to be determined is the SUP- l eight ., to trurtY-five miles an hour-'-conditioJ;ls which 
porting power oi the air at a height of two l1l.il�. Will · would briQg to. the .ground a tail kite. Sometimes the 
rarefied air support a series of tandem 

. 

kites ? The researches at Blue Hill Ob
servatory, Mass. , under the direction of 
Mr. A. Lawrence Rotch, have led to the 
astonishiI1g discovery by Mr. H. H. Clay
ton, whose discoveries in weather pel'iodi-
city are widely known, that the average 
wind velocity at a height of five miles as 
denoted by the movements of clouds is 
about one hundred miles an hour. for the 
year. These cloud velocities are not 
gu(:)ssed at, but are measured with ex
treme care at Blue Hill Observatory by 
means' of the sky reflected in the meas
ured surface of mirrors. . There are there
fore indications of a steady wind at great 
heights to offset the possible want of sup
port due to attenuated rarefied a.1r. The 
four principal ways of reaching the upper 
curreuts are by balloons, flying motors, 

35' " -;--�'iui.::.:�:"''''� 0 :5  0 0  

cord'at the .edges, willrise to a great' height in a dead 
calm, .if . the person holding . the line -walks. at the l'ata 
of a.bout three )Diles an hour. The cloth-covered kites 
are m:uch heavier. for use in str.ong wind&. 

The experiments at Blue Hill ObEervatory, ten miles 
south of Boston, began on July 27 and . ended on Au
gust 6, 1894. I carried to the Observatory, wb.ich is·at 
the summit of Blue Bill, 640 feet above sea level, fif
teen. tissue paper kites, to be flown with silk thread 
belonging to the Smithsonian InstitutiQn. My object 

2ft, 

w.as to reach an altitude of 5,000 feet with 
the top kite at Blue Hill, with small tissue 
paper kites, and then to place these light 
kites above a heavy tandem line at 
Bergen Point, N. J. , which had already 
a record of �,5l)5 feet on November 7, 1893. 

. The two tandem lines, one above anothel'" 
ought to reach a height of two miles, with 
not over twenty kites. But I found the 
construction of small kites far more diffi
cult than large ones, and thatin ten days 
it would be impossible to perfect the ap
paratus. 

The bighest altitude was made by the 
topmost of seven kites, on August 1, when 
a height was triangulated of 3, 540 feet 
above the hill, or 4, 180 feet above sea 
level. 

projectiles, and kjtes. Balloons have the 
disadvantage that if held captive they 
8,re driven down sideways by the wind, 
and if released they float with and are 
surrounded by the same air, and so fail 
to record progressive changes above a 
local point. Flying motors; would serve 

METHOD OF TRIANGULATIO.N FOR MEASURING ALTITUDE. 

On. August 4: the highest point reached . 
with . a thermograph, made by Richard 
Brothers, Paris, remodeled. and lightened 
by the use of aluminum, by Mr. S. P. 
Fergusson,' of tbe Observatory, was 2,040 
feet above sea level, or 1,400 feet above. 
the hill. 

well if they could maintain their place aloft without 
great expense. Projectiles, if repeatedly discharged, 
would be very costly and would probably necessitate 
the use of an arm of the sea or a desert where people 
would not be injured by their descent. To uncoil a 
line launched upward into space with the velocity of 
a cannon ball would be decidedly difficult, even if the 
self-recording instrument were not torn to pieces while 
rising or descending. 

There are several obstacles to the use of kites which 
I found it necessary to overcome. First, the insta
bility of the hexagon kite with a tail. It is an ordi
nary characteristic of the wind to in-
crease from a calm to twenty miles an 
hour in two hours. These variations 
cause the tail kite to dive and be
come totally unmanageable, as every 
schoolboy knows. Professor C. F. 
Marvin, of the Weather Bureau, 
found by experiments that gusts !Lay 
suddenly increase the preslSure upon a 
flat disk thirty-five per cent. This 
formidable phase of kite flying has 
probably delayed the use of the kite 
for scientific purposes for nearly a cen
tury. Mr. Eo Douglas Archibald, of 
the Royal Meteorological Society, re
vived the scientific use of the kite in 
1884, and contributed an account of 
his experiments to Nature in 1886. By 
means of two kites, diamond shaped, 
respectively four and seven feet in 
diameter, covered with TUSl>ore silk, 
he achieved an altitude of 2,200 feet, 
and carried up anemometers .register
ing the wind velocity at various 
heights on the kite string. ,The kites 
flown by Archibald were placed one 

. above another on the same string, but 
the upper one was probably attached 
to the back of the lower, because he 
speaks of the movement of the lower 
kite being inj ured in its freedom of 
movement by the pull of the upper, 
a result which I verified by experi
Rlent at Bergen Point, N. J. , in 1891. 

wind is light at the earth and very heavy aloft. The tail 
kite will then have too much weight for the lower cur
rent, and too little for the upper, which quickly whirls 
it to the ground. In 1891, under these exceptionally 
unfavorable conditions, I spent hours of fruitless effort 
upon different weights of kite tail. All this trouble 
disappears with the use of the Malay kite, especially 
the inability to make an ascension in light w'inds. 
Since the Malay kite has only two light sticks .and can 
be built of very light paper as well as cloth, it is at home 
in mild winds of from four to eight miles an hour. 
Especially thin kites, without even the weight of 

c 

It brought down a record of 6° colder 
than at the earth's surface. The instru

ment was supported at the intersection of three tandelll 
Malay kites, one �E)ven and two four feet in diameter, 
and was projected upward with the lifting power on 
the main kite line below of one nine foot and two 
six foot kites. So far as the writer knows, the nine 
foot kite, made by Willard Fergusson, was the largest 
Malay kite ever built. The total maximum pun for 
the six kites was 48 pounds, by spring haiance, ·and 
the minimum was 30 pounds. Since the thermograph 
weighed 2 pounds, and the least pull at a height of 
1,400 feet was 30, it seems to follow that in a wind of 
20 miles an hour a man, weighing 150 pounds, at a 

heght of 1,400 feet, on a kite string, 
would cause a pull at the earth of 2,250 
pounds . at least. The pull would be 
mvch greater with increase of wind, . 
with very little increase of height. 

WILLIAM A. EDDY. 
Bergen Point, N. J. , Aug. 14, 1894. 

METHOD OF CONSTRUCTION 
OF THE KITE. 

As success in flying the Malay kite 
depends largely upon . the accuracy 
with which ,the kite is constructed, we 
give the following directions in regard 
to how the kite should be put to
gether. The sticks should be made of 
clear spruce, as this has been found to 
be less liable to bend under strain or 
break at the cross stick. 

Cross section of each stick is lv; by 
� inch. 

Kite stick A B = 68to- inches. 
Kite stick C D = 60 inches. 

In the summer of 1890, while experi
menting with hexagon tail kites at 
Bergen Point, I found tpat the best 
tandem system was not to fasten one 
kite to the back of another, but to 
give each kite its individual string 
and allow it to branch upward from a 
main line. This method was so suc·· 
cessful that on May 9, 1891, at Bergen 
Point, with a ten or twelve mile wind 
from the west, and with five hexagon 
tail kites to lift the main line, the top 
kite became a very distant speck, esti
mated at 4,000 feet high by those look
ing on, alt.hough no triangulation of 
the altitude was made. I have , since 
become convinced that the probable 
altitude was 6,000 feet, but as it was 
not measured, I have not so far in
cluded it in my records of altitudes. 

RAISING AERIAL THERMOGRA PHS BY MEANS OF KITES AT BLUE HILL 
OBSERVATORY. 

o = center of gravity, which is 35-
per cent of C D from the top of C D . .  

The center of gravity is the point at 
which the completed kite should 
balance when supported by the finger 
in a horizontal position, In strong 
winds A B = C D and the kite is nar
rowed. C E = 18 per cent of C D in 
both strong and light wind kites. The 
thin manila paper should be put on 
the kite slightly loose. The deepest 
part of the bow of the cross stick A B 
should be about lo of the length of 
A B. 'rhe lower part of the kite should 
be strung first, and the eye should not 
be trusted in assuming that A D = B 
D. In bending A B great care is re
quired to see that the bend on each 
side of the point of junction at E is 
equal. The slight bagging in ward of 
the paper covering ti'iangles A E D 
and B E D should be equal . If . the 
kite flies sideways, owing 00 ineqllality, 
it can be partly remedied by tying 
small half or q uarter ounce weights 
at A or B. If A swings too far to the 
left, tie the weight at B, and if B 
swings . too far to the right, tie the 
weight at A. The hangers or bellyband 
drawn in the side. view of . the kite, 
fastened to E and D '  only, make a 
right angle at E and an acute angle 
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1!ot:D, as shown. The point of junction where the fly
iug line is attached, if necessary, may be retied and 
shifted up and down .a.n inch or two in the wind, in 
order to attain a proper line of :flight. It the flj'ing 
knot ' is too high, the kite will whirl incessantly with
out rising� The string running from flying knot to D 
can be from 89 per cent to 92 per cent of C D. From 
the flying knot to E can be made 56 per cent of C D. 

, The thermograph used in the experiments is shown 
in the aceompanying cut, which was prepared from a 
draWing sent us by Mr. H. iI. Clayton, of Blue Hill 
Observatory, whose letter we pnblish herewith. 

TIlE AERIAL THERMOGRAPH. �. ; 

Mr. S. P. Fergusson has prepared a sketch of the 
thermograph sent up with :Mr. Eddy's kites, and also 
shows the method of attaching it to the string. The 
sketch is inclosed herewith. ThE.' thermograph was in 
reality a small Richard thermograph remodeled by 
him, the heavier parts being replaced by aluminum, 
the recording parts included in a small space, and 
hard rubber used for the base, so that the total weight 
when completed was only one pound eight ounces, the 
original weight being eight pounds. A small sheet of 
aluminum weighing two ounces was arched over the 
thermometer bulb, and a light basket weighing ten 
ounces was inverted over the whole, thus making the 
total weight, with double shelter, two 

'
pounds four 

ounces. This was sent up approximately 1,400 .feet 
above the t<lP of the hill, which is 640 
feet above the sea level and about six 
iniles, inland. 'rhe angular measure-
ments were made with boitrds used for a 
rough theodolite at the ends of a 860 foot 
base line, but numerous measurements 
were made, and the probable error in 
altitude is not greater than 200 feet. 

The thermograph was up about four 
hours, and it was found to be about six 
degrees colder at the highest point than 
on the earth's surface. Such observations 
repeatedly made ought to materially 
increase our knowledge of the laws of . 
decrease of temperature with altitude in 
the lower air, and if great altitudes can 
be attained, as seems probable, one of the 
greatest desiderata of modern meteor
ology, namely, observations in the upper 
air, will be obtained at a comparatively 
small cost and in a simple manner. We 
hope in future to send up an instrument 
which will reOOn'l temperatnre, < pressure 
and wind velocity ; perhaps, also, hu
midity. Mr. Fergusson believes he can 
construct such an instrument which will 
not be beyond the lifting power of the 
kites. H. H. CLAYTON, 

Asst. Blue Hill Observatory, 
Readville, Mass. 
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Our New A.rmy Rifle. as the old 0 '45-70·405 Springfield cartridge. As the new 

The Army and Navy J aurual says : ' Soon the historic arm is much lighter than the old, the soldier can carry 
Springfield riffe, which; as a muzzle loader and breech 175 or even 200 rounds of ' the new ammunition with
loader, has played such a prominent part in the na- out any increase of load beyond what the old cartridge 
tion's wa'rS, will have passed 'away into history. For gave when but 100 were carried. The charge of pow
the first time since this country was a nation we have der for the United States rifle is now 87 grains of a 
set aside native talent to seek abroad for the weapon German smokeless explosive, known as the Wetteren. 
with which to arm our troops. When the English Something very like it will be adopted for permanent 
abandoned their Martini-Henry two years ago, they 

I 
use. This was chosen because it gave but little smoke, 

were able to find among the inventions of this country I if any. Its burning produces a mist-like vapor, and 
a small arm which they then thought superior to any I the report is about one-half as loud as that of the ser
other, and experience thus far has confirmed this judg- vice charge of black gunpowder. The bullet is about 
ment. When our new arm has been subjected to the an inch long, of hardened lead, with a very . thin eov
same practical tests in the hands of our troops we shall ering of nickel or steel. -In order to insure to so long 
be able to judge whether or not we were wise in estab- and slender a missile steadiness of ftight over such enol"
lishing the precedent of rejecting the product of mous ranges a more rapid twist in the rifle became ne
American invention. The flnal conclusion of the ex· cessary. The barrels of the new rifle have four grooves 
periments the navy are making will throw further abQut 0 '008 of an inch deep. They have one turn - in 
light on this question. Our army will have a rifte with about 12 inches, or two and a half complete twists in 
a caliber one-third (0 '300) of an inch in measurement. 30 inches. A long and slender bullet fired with the 
The bore will just about admit the ordinary lead pen- extreme velocity of 2,000 feet per second would not 
cil, which would fit closely. The caliber of the navy take the rifling in arms with so short a twist at all, but 
gun will be still smaller. Ever since the introduction WOUld " strip " or jump the grooving and leave the 
of the breech loader into modern armies the tendency gun nothing but a shapeless fllug of lead. In order to 
has been toward a reduced caliber. England's first overcome this, the hard metal coating of the bullet 
military breech loader, the Snyder, was 0 '577 of an was necessary, as well as the increased hardening of 
inch in the bore;:t;he Martini·Henry was of 0 '45 caliber, the lead used in the projectile. 
and fired a brass shell cartridge containing 85 grains of For this reason, the size of the bullet is greater than 
powder and a 480 grain or ounce bullet. Our Spring- I the bore of the rifle by an increase equal to the depth 
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of the grooving, and the missile is, there
fore, forced into the rifting instead of slid
ing over it. A proper lubricant is used 
with these bullets. The heat produced 
by this new powder is intense. Twenty 
rounds rapidly fired woqld make the 
piece almost too hot to handle, unless 
the barrel WfiS eovered. The heat of the 
powder is much increased by the rapid 
friction of the hard bullet upon the inner 
surface of the barrel. The Germans have 
covered the rifles with a metallic skin, 
with an air space between it and the 
heavier metal. Other countries use a 
wood casing where the hand m ust touch 
the arm. The United States will adopt 
this method. The smokeless powder was 
made necessary in the new arm for sev
eral reasons. The chief one was that, 
even with the black powder obtainable, 
the inside of the barrel became so foul 
in a few ronnds that the firing was very 
wild and uncertain, and there was no 
telling where the bullets would go, At 

a distance of 200 yards the bullets would 
be scattered all over a two foot target, 
so that anything like the required accu
racy became impossible. The second rea-

. The . rice . paper trpe, one of the most interesting of the flora of China, has 
recently been successfully experimented 
with in Florida, where it now flourishes 
with other subtropical and Oriental 
species of trees and shrubs. When flrst 
transplanted in American soil the experi
meuters expressed doubts of its hardiness, tearing that it would be unable to stand 
the winters. All these fears have vanish-

I son for a new powder was, that no com
bination of ingredients would give suffi
cient force to drive the projectile to the \ desired range. To overcome these and IlL==��;������5E=�====z�=k�E===L other disadvantages white, or smokeless, I J \ powders were used. They are a trifle 
more expensive than those of the old 

A, thermometer bulb connected with recording lever, B B; C, record drum (clock inside); D, 
acrew for adjusting position of pen; E E, aluminum suspension wires; F F, basket used for · 
sheltering thermometer from sun ; G. spring for checking oscillations caused by jerking of 

kites; H, ring to which kite cord is secured; I, inner screen; J, base plate of bard rubber. 
All other parts of aluminum except bulb and clock mechanism. 

' kind, but possess infinitely greater driv
ing force. Then, too, the combustion 
being chiefly gaseous, the unburned resi-' due is extremely small. The smoke given 

, out is almost unnoticeable, and it scat-
1 ters so rapidly as to produce no effect of 

ed, however, and it is now the universal 
opiniou that it is as weil adapted to the 
climate of this country as to that of the famed Flowery 
Kingdom. 

It is a small tree, growing to a height of less than 51 
feet, with a trunk or stem from 3 to 5 inches in diame
ter. , Its canes, which vary in color aecording to season, 
are large, soft, and downy, the form somewhat resem
bling that noticed in those of the castor bean plant. 
The celebrated rice paper, the product of this queer 
tree, is formed of thin slices of the pith, which is taken 
from the body of the tree in beautiful cylinders, seve
ral inches in length. . 

The Chinese workmen apply the blade of a sharp, 
straight knife to these cylinders, and turning them 
round either by rude machinery or by hand, dexter
ously pare the pith from circumference to center. This 
operation makes a roll of extra quality paper, the 
scroll being of eq ual thickness throughout. After . a  
cylinder has thus been pared it i s  unrolled and weights 
are placed upon it until the surface is rendered uni
formly smooth throughout its entire length. 

It is altogether probable that if rice paper making 
becomes an industry in the United States these primi
tive modes will be done away with.-St. Louis Re
public. 

• • • • • 

THE upper third of the face is altered in expression, 
sa.y physiognomists an{l doctors, in a1fections of the 
brain, the middle third in diseases of the chest, and 
the lower third in diseases of the organs contained in 
the abdominaJ. cavity., 

THE AERIAL THERlIIOGRAPH. 

fleld is 0 '45 caliber, with a bullet of 405 grains and a 
powder charge of 70 grains. Our new arm is 80 inches 
in the barrel, with a magazine horizontal, that is, 
lengthwise with the barrel. This magazine contains 
five cartridges, and has a cut-off, so that the piece 
can be used as a single shot arm and the rapid fire of 
the magazine held in reserve, while the firing of single 
shots goes on at the rate of 80 per minute. The entire 
arm weighs about eight pounds, including a knife
shaped bayonet. The bayonet is q uite as great a de
parture from the old style weapon as is the arm. The 
familiar three-cornered piece of steel belonging to the 
infantry military arms of all nations for 150 years has 
given;way to the knife blade form of bayonet. All the 
European nations have adopted this pattern, with 
the new small bore, except Russia, and that power is 
seriously considering the change. The blades of the 
modern bayonets are from 9 to 12 inches in length and 
an inch wide. The American bayonet will be 12 inches 
long. The handles are short and straight, not more 
than four inches in length, and are made of wood and 
steel. The entire weight of the knife bayonet is about 
three-quarters of a pound. The sights of this rifle are 
adjusted to a range of 2, 500 yards. Though the bullet 
is fatal at 8, 500 yards, it has not been deemed neces
sary to attempt any sighting beyond the range men
tioned, as anything like an accurate aim beyond this 
distance would be impossible. 

But the interest in the new arm culminates in the 
cartridge it 1lres. This weighs a.bout one-haJf as much 

blurring. But the new bullet is the 
marvel of this model invention. It is 
usually about four calibers in length, 

stiffened, as has been said. Its range and power are 
a!most beyond relief. At a distance of 30 feet from 
the muzzle of the rifle fired, the bullet penetrated 24 
inches of white oak, seasoned two years. At 200 yards, 
it went through 45 inches of , poplar planks, each three' 
quarters of an inch thick and the same distance apart. 
At the same distance the missile penetrated 30 inches 
of hard pine. At 2,000 yards it passed entirely through 
a horse's body at the shoulders, and at the same dis
tance it would go through the bodies of three men. At 

2,800 yards it penetrated four inches of deal planks • .  
and at 3, 200 yards it still had enough power in it t<l 

pass through a human body. These results are well 
verified, or they would be almost past belief. 

• I . ,  • 
ACCORDING to a patented process artificial citric acid 

may be made by acting on solutions of sugar, starch, 
glycerol, and analogous substances with t wo new 
species of hyphomycetes, called citronycetes. These 
fungi are obtained by allowing sugar solution contain
ing two to five per cent of citric acid to stand a few 
days, then removing the fungi produced, and cultivat
ing them in sterilized sugar solution. The pure cul
ture is introduced into sugar solution containing a 
small quantity of mineral salts, and the liquid is al
lowed to stand at the ordinary temperature for 8 to 
14 days. On evaporation, the citric acid separates ; 
or it may be obtained as lime salt by adding lime or 
carbonate of lime to the solution after or before the 
fermentation. 
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ALLIS STEAM ENGINES, OILING SYSTEM AND SUBSI

DIARY APPARATUS IN THE EASTERli POWER HOUSE 
OF THE BR90KLYN CITY RAILROAD CO. 

(Continued from first page. ) 
water, should a gauge glass break. The cut showing 
the apparatus for doing this, which was designed by 
Mr. James Anderson, chief engineer of the station, 
will be Ifound self-explanatory. Two shut-off cocks 
are connected one to the steam the other to the water 
pipe ; the two cocks are connected together by con
necting rods, and one of the connecting rods has at
tached to the end of its extension a rod and pull, by the 
pulling of which both faucets are simultaneously clos
ed. The handle on the ro d is secured in a holder leav
ing the cocks open. Should the gauge glass break, 
anybody can by a single pull of the handle instantly 
shut both valves. 
. In order to deliver dry steam to the engines baffle 

plates are at intervals introduced in the main to catch 
and deposit water from the wet steam. The water 
runs to a central collecting tank, and our illustration 
shows the tank with water pouring into it. This 
water comes from the steam .hLains, and is that which 
is collected by the baffle plates. A steam pump is 
constantly at work pumping water out of the tank, 
thus maintaining the same level at all times. Within 
the tank is a float attached to a rod. As the float 
rises and falls by the interme'diatiou of a lever, con
necting rods, and a rock shaft, it operates a wa 
valve. This water valve connects with the city water, 

STEAM AND WATER CUT-OFF FOB. LEVEL GLASS. 

and as raised or lowered it admits water above or 
below a piston in a small hydraulic cylinder, shown 
in the upper right hand corner of the cut. The effect 
of raising this piston is to open the steam valve and 
give a further supply of steam to the pump shown in 
the lower righ t hand corner. This pump delivers 
water from the tank to the boilers. As the piston 
under the influence of the water pressure rises, 
it operates a lever which is seen underneath 
the shelf or support on which the cylinder and 
water valve rest, and as this lever is operated by 
the rising piston, it pulls down bodily the outer valve 
casing, thus again shutting off the water and letting 
the water piston come to rest. The reverse operation 
also takes place, so that in the entire connection of 
steam pump, automatic valve, and water lever regu
lator, we have a complete apparatus for keeping a 
level absolutely constant in the tank by varying the 
rl,lllning speed of the pump, which forces its water 
into the boilers. The tank, therefore, receives the 
drainage of water from the steam mains, whence it is 
pumped back to the boilers. Should the float ball rise, 
the pump works faster, and if it descends, the pump 
works slower. 

One of the illustrations shows the oiling system, like 
the last described apparatus, the invention of Mr. 
James Anderson. In the upper left hand corner of 
the cut are seen oil tanks, some above the others ; to 
the lower tanks the oil goes from the upper ones, pass
ing on its way through filters, which remove all solid 
matter. 

From the lower level tanks pipes run to the engines 
and distribute the oil to all the journals and to the 

J titutifit �lUtti,au. 
cylinders. From the journals and cylinders the excess 
of oil runs to tanks in the cellar, where · it is collected 
to be pumped again to the uppermost tank, whence it 
passes again through the filters to the pressure tanks 
and then to the journals. In this way oil is kept con
stantly circulated through the system, under a head 
of about 15 pounds. New oil is only added when the 
indicators show that it is required. In this one sta
tion 1,200 gallons of oil are kept constantly in circula
tion. On a board in the engine room are mounted in
dicator dials showing the exact level of the different 
kinds of oil, engine oil and cylinder oil, in the storage 
and pressure tanks and receiving tanks and in the 
filters, so that at a glance the exact condition of the 
oiling apparatus can be seen. On the same board is 
mounted a single working steam gauge, which has 
thirteen pipes connected through a manifold, each 
pipe having its own valve. These pipes run to different 
parts of the system, so that by opening any different 
valve the pressure at the place to its pipe is at once 
given. The advantage of this system is that but a 
single pressure gauge is used, so that there is no chance 
of error from difference of valve readings. A test steam 
valve is· connected to the manifold to _act as a check 
upon ,the other one. 

. . . . .. 
llIao a Laboratory 0" Poisons. 

Since attention was first directed to the part played 
by bacteria in the communication of disease, very close 
study has been devoted by the profession to the whole 
subject of infection, and one of the most interesting 
facts discovered in this connection is that the organism 
may be poisoned by the products of its own making. 
This auto-infection, as it is called, was the subject of a 
paper by Dr. Hickman read before the Medical Society 
of the State of Washington, May 3, and republished in 
the Medical Sentinel Dr. Hickman argues as fol
lows : 

" It is known that in the normal process of digestion 
of ordinary foods, there are formed at certain stages 
products which, if thrown into the circulation, will 
produce alarming symptoms and even death. Now 
suppose that portion of the digestive machinery whose 
fuuction it is, in some way or other, to dispose of such 
toxic product, be unable to perform its task and the 
toxin be absorbed. Or, to be more specific : It has 
been established that the urinary tract from the tubuli 
of the kidney to the meatus is a non-absorbing surface. 
Now rob it of its epithelial covering at a point where 
the urine is constantly i n  contact with it, and the 
or�anism becomes speedily intoxicated. . . . 

( .  In the whole range of animate existence it has been 
found that the excretions, in conditions of health, gon
tain elements that are poisonous, and I venture to 
predict that in the near future much light will be 
thrown upon many pathogenic processes, not yet well 
unders�ood, by a more careful study of the excretions. 
• . • Now if these poisons are present in greater quan
tities than can be disposed of, then the system will be 
infected and intoxication must ensue. . • . Thus it 
becomes it scientific fact that we are continually on the 
brink of destruction by reason of natural processes. 

" As one observer says very aptly, we are a labora
tory of poisons. Then why do we not succumb ? The 
reasons lie with the excretory organs and with the 
liver. The liver has been found to separate from the 
blood very many poisons and to destroy some. Schiff 
ascertained that by injecting certain alkaloids into a 
branch of the portal vein the proportion of the poison 
in the blood as it came from the liver was much lessen
ed. He also found that a definite amount in propor
tion to body weight of nicotine as well as other toxicalka
loids, would, when injected into a peripheral vein, pro
duce intoxication ; this same quantity, when injected 
into a branch of the portal vein, would not produce 
any result. He further found that such a dose of nico
tine as would only intoxicate when injected into the 
portal vein would kill after tying the portal vein. 
These experiments make positive proof that the liver 
destroys a certain amount of toxic substances. It was 
also found that, when certain alkaloids in doses known 
to be toxic were triturated with liver tissue, the result 
of the infusion injected was nil ; the same quantity, 
when triturated with muscle or kidney tissue, invari
ably killed. . . ' . 

•• In the light of these facts we must admire the 
therapeutic sagacity of our forefathers in medicine, 
who were continually having such a watchful eye for 
torpid livers, and we may well take a hint from them. 
As to the excretions, we have not time even to gallop 
across this field ; but we will all do well to fasten in 
our minds the important therapeutic hints we may 
glean from this study. 

" Brunton has told us that the feeling of lassitude 
and drowsiness after measles is due to the absorption 
of toxins derived from proteids, and that these sensa
tions decrease upon a diet devoid of proteids. Is it not 
likely that the nervous phenomena of indigestion are 
due to the absorption of toxins ? 

.. It would be interesting to consider the factors of 
so-called biliousness ; we would learn that auto-infec· 
tion is at the basis of these conditions to an extent 
greater than ordinarily believed. Think of the large 

17t 
array of ailments due to the absorption of imperfectly 
oxidized products of digestion. Urremia is no longer 
believed to be due either to the absorption of urea or 
to its defective elimination, but rather to the intluence 
of various :poisons normally eliminated by the urine ; 
thus is explained that we sometimes observe convulc 
sions and again coma. 

" It is very likely that certain forms of chlorosiS are 
due to auto-infection ; very certain is it that a treat
ment based upon this idea is often more successful than 
the usual ferruginous treatment. Whence COmes· the 
so-milled bilious taste in the morning ? The bile. is 
tasteless, It must be, as suggested by Brunton, an 
alkaloid excreted by the salivary glands. 

" I  have under treatment a caSe of cirrhotic kidney, 
who will have a brief chill almost .every day, followed 
by a headache and dizziness, unless his bowels or skin 
are kept active. 

" Certain headaches recurring at greater or less 
len�th of interval are only explainable upon the basis 
of self-infection and are certainly amenable to a treat
ment along the lines indicated." 

A N  AUTOMATIC RAIL .JOINT: 

In the improvement shown in the illustration the 
rails are bound to the chair a:nd the chair is drawn to 
the rails by means of spring steel side levers, designed 
to recover all wear as it takes place. The invention 
has been patented by Dr. M. O. Perkins, of Galveston, 
Texas, and has been previously noticed in our columns. 
When the nuts are tightened until the side arms stand 
perpendicular, a powerful force is exerted at that por
tion which rests upon the rail flange and at the toe or 
lower extremity of the side arms where they engage 

PERKINS' RAIL .JOINT AND NUT LOCK. 

the chair, the spring also acting against the nuts as a 
complete nut lock. 

• • • • • 
Flo-werlng "'Donais. 

M. Arnot, writing to the Garden and Forest, says : 
At this season there is no lack of color in our gardens 
where a proper use has been made of these plants. 
The dwarf sunflowers. nasturtiums, China asters, 
marigolds, coreopsis and many others are very useful 
when quantities of flowers are needed. Delphinium 
consolida is still very beautiful, with its long racemes 
of intense blue flowers, which continue to show them · 
selves in spite of drought. The many beautiful forms 
of the perennial larkspurs have pushed this plant aside 
somewhat, but it deserves a place in every collection of 
annual flowers. Of course, there are many varieties, 
double and single, and the colors range through various 
shades of blue and white and pink, but none are more 
beautiful than those of a clear deep blue. The China as
ters have been changed by selection and crossing till the 
plants differ as widely in habit as they do in the color 
and shape of the flowers. One can hardly go amiss in 
selecting from the approved strains of the best florists, 
whether plants are wanted for bedding or for cutting. 
As the nights begin to grow cool the single-flowered 
dahlias, and especially the dwarf kinds, are beginning 
to do their best. They come in almost all colors, com
binations of colors, and form broad plants hardly 
more than eighteen inches high, so that they need no 
stakes, and produce flowers in the greatest profusion. 

The practice of sowing the seeds of the hardier an
nuals in autumn is one to be altogether commended 
Those which bloom only once will flower earlier, and 
with much greater vigor, while those which contin ue 
to bloom for a long time develop into a size which 
spring-sown seedlings never attain. A plant of Coreop
sis drummondii, for example, will have stems an inch 
through and cover a space a yard across. 

IN London the work in connection with the Water
loo and City Underground Railway is proceed ing on 
the south side of the river near Blackfriars Bridge. 
Pile driving has been commenced at this spot, where 
it is also intended to sink caissons, and eventually con
struct two tunnels, one going to the Mansion House 
and the other to Waterloo Station. 
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Trephining the Frontal Bone Cor Chronic 
Headache. " 

and, at the time he came to me, his condition so preyed 
upon his . mind that he feared he would become 
insane. 

that the sudden removal of pressure was the probable 
cause of the trouble, gentle pressure was made upon 
the area representing the uncovered portion of the 
brain, and at once the spasm ceased. The wound 
united promptly and in seven days the patient was on. 
the street. 

BY ;T. lIlARSHALL HAWKES, .M.D., :NEW YORK. 
O�e June 31, 1891, Mr. M.--, aged 28, applied to the 

writer for relief from headache of twenty years' dura
tion. 

Tbe history of the case is as. follows : When 8 years 
old, 

'
while playing in a yard in the downtown tenement 

house district, he fell on a curbstone and received a 
cut in the upper right quadrant of the forehead, about 
an inch above the supra-orbital ridge and parallel 
with it. His mother took him to the nearest druggist 
and had the cut dressed with adhesive plaster, after 
the manner of t.he time. The cut suppurated and 
healed slowly. He soon . began to suffer from head 
aches in the upper right frontal region. They increased 
in severity during his youth and young manhood, until 
they became quite unbearable. Indeed, he was unfitted 
for work at least one day in the week and frequently for 
two days. These headaches were practically continu
ous. If he awoke in the night he felt the pain, and it 
was subject to frequent exacerbations, accompanied by 
.. attacks," as he termed thern. These attacks consisted 
of a severe paroxysm of pain, accompanied by dizzi
ness, making him feel very weak, so that 'he would 
usually, though not always, fall wherever he happened 
to be. 

On examining his head in the region above indicated, 
a small indentation, scarcely an eighth of an inch in 
length and of only. slight depth, was found, and it was 
only after questioning the patient at great length that 
he remembered p..xactly when he received the inj ury as 
above elicited, though he was positive of his age (eight) 
at which the headaches began. 

From the moment of etherization until now, the 
patient has had no headache. He expresses himself as 
very much delighted with the result. He goes so far 
as to say that he is " beginning l ife anew." 

Since the accident had happened so long a time be
fore, and because the writer conld learn so little of his 
previous history, it was deemed only prudent to 
eliminate the various other causes of headache, such 
as eye strain, stomachic derangement, disease of the 
kidney, etc. He was therefore sent to Dr. Knapp, 
who examined his eyes and found them both normal. 
He was dieted most rigorously .on milk and the whites 
of eggs for some time, without any relief. 

The hole in the skull has nearly filled with a fairly 
dense fibrous tissue, through the center of which, how
ever, the pulsation of the brain can still be seen and 
felt. 

1343 Lexington Avenue. 
. � . I  . 

Increased ProdUction of Cotton In Eg-ypt. 

The growth of the imports of Egyptian cotton to 
this country, says the Textile Record, is one of the most 
remarkable of the incidents connected with our textile 
industry. This business began so recently as 1884, so 
that it has attained its present considerable propor
tions within a period of ten years. In 1889 the imports 
of the staple to the United States amounted to a little 
less than 3,000,000 pounds. In 1893 they had reached 
the quantity of 28,000;000 pounds. The Egyptian 
staple is valued here because its unusual length per
mits it to be spun into soft yarns. For that purpose 
it is mixed with domestic cotton and the yarns are 
used for hosiery and other knit fabrics. Indeed, the 
increase in the use of Egyptian cotton has been coin
cident with the extraordinary development of knit 
goods manufacture in the Un.ited States. Simul tane
ously a demand has appeared for Peruvian cotton, of 
which, in 1889, this country took only 2, 773 pounds, 
while in 1893 the imports amounted to 3, 411, 619 pounds. 
'rhis fiber in many particulars resembles wool, and it 
is very serviceable for mingling with wool in the knit 
garments of wool and cotton, for which there is a great 
demand. 

At no time during these attacks did he have a con
vulsion, or even a slight convulsive twitching. He was 
never unconscious, always knowing every one about 
him. He never vomited, nor bit his tongue or cheek, 
he never hurt himself when he fell, nor did he ever fall 
in Ii dangerous place, though he frequently remarked 
to his friends that it was strange that he did not. He 
always had a premonition of an attack. No exciting 
causes were apparent, though he declares if the wind 
blew hard in his face the headache would become 
worse. He had them when a boy in school and after 
he began to work_ Again and again he had to be led 
home by his fellow-workmen or sent home in a car
riage. He had no more " attacks " when he was work
ing than when he was not. He had never had any 
illness, not even measles. 

The treatment of various physiCians and attendance 
at two of the city hospitals for varying lengths of time 
had not produced any amelioration of his condition, 

AS .no trouble could be found and all medical treat
ment was unavailing, the impreEsion became more and 
more fixed that the inner table of the frontal bone had 
been fractured, and that the resulting exostosis, or 
possibly a pacchioniau granulation pressing on the 
brain, was the probable cause, and that trephining 
might give him r.elief ; certainly nothing else would. 
He readily consented, and on July 30, 1891, a semicir
cular incision was made surrounding the scar tissue 
marking the seat of the accident. When the scalp 
was turned back there was seen to be a slight depres
sion in the skull l'lot over half an inch in length. Fol
lowing the surgical indication, the trephine point was 
placed in the center of this depression and a disk of 
bone, three-quarters of an inch in diameter, was re
moved. On examination, this disk was found slightly 
thickened at its upper margin, where normally it 
should have been slightly thinner. There was, how
ever, no weU-defined mark of fracture. As the dura 
mater appeared perfectly normal, there was no call for 
further search. The trephine hole was carefully burn
nished, every rough panicle being removed, so as to 
'leave no possible .chance for irritation. The scalp 
wound was then carefully sutured with black, iron
dyed silk; no drainage was deemed necessary. 

.. I . " . 

AN underground railway is fast nearing completion 
in Paris. The interesting feature of the work, from an 
engineering point of view, is the manner in which the 
tunnel was built, a masonry arch being used for nearly 
the entire length. The line follows the streets, one
half the street being closed in short sections at a time. 
It will be the first section of a metropolitan system in 
Paris. 

* Read at the June, 1894, meeting of the New York County Medical 
ABFociatiou. 

In five days the stitches in the integument, thirty
seven in number, were removed. At the first dressin�, 
on rpmoving the bandage, release of the pressure 
caused the patient to have a slight epileptiform seizure; 
the twitching of the body was general. Conj�cturing 

RECENTLY PATENTED INVENTIONS. 

Engineering. 

BOILER;-Thomas A. Myers, Mendon, 
N. Y. The boiler patented by this inventor provides for 
sets of tubes exteudlng horizoutally in the shell, the two 
tubes of each set having their outer ends connected with 
each other and their inner ends joined to oppositely ar
ranged vertical steam drums. The boiler is more es
pecially designed for gas or petroleum fuel, for which 
the constructiou is simple and durable, and the ope
ration is designed to be most eco)lomical und effec
tive. 

Electrical. 

DRY BATTERY. - John i. " Solomon, 
New York City. This battery is made of a glass jar, a 
curved plate of zinc, a carbon rod, a mixture of granu
lated black oxide of mariganese and grauuiated carbon 
cemented together,by:chloride (}f zinc and surroundiug the 
rod, a bag of textile material surrounding the carbon
manganese mixture, a fllling of sawdust saturated with 
a solution of sal-ammouiac, and 'a seal fllling the upper 
portion of the jar and surrouudlng the carbon aud wire 
leading from the ziuc. A veut tube exteuds from the 
sawdust fllling through the seal. 

Mechanical. 

LOCOMOTIVE SPARK ARRESTER. -Jo
seph McMurrlu, Shoshone, Idaho. A conoidal deflector, 
according to this invention, is arranged, poiut downward, 
above the top of the stack, and the latter is surrounded RING FRAME SPINDLE.-Ernst Gess
with a jacket having a flaring top around the edges of ner, Aue, Germauy. The spinning spindle, according to 
which is an inwardly extending flange overhanging the this inventiou, has its tip or extreme upper end recessed 
outer edges of the deflector, whereby the smoke may and provided with a swiveling frictional thread guide 
pass freely outward while the sparks will be thrown held '  in the recess, the guide haviug a loosely hung or 
down into the space . between the smoke stack and jointed hook or loop adapted to be turned up into align
jacket. ment with the spiudle to permit of the doffing of the cop. 

OIL BURNER ATTACHMENT.-Bradford The part of the gnide iu frictioual contact with the spiu
Cross, Moline, TIl. This is an attachment for facilitating die may be varied as to form and construction, and the 
the burning of oil in furnaces, being securely fastened to improvement affords advautages desigued to be of great 
the furnace, and permitting the burner to be adjusted iu value in the production of soft yams of short staple 
and out and turned iuto any desired position. It has au I material. 
adjustable deflector for turning the flame of the oil . PLUMB RULE. - Frank Holt, South 
burner where desired, the deflector protecting the brick Pittsburg, Teun. This is an improvement on a formerly 
work ��d also the �?uth of �e burn�r, as weli as better pateuted invention of the same inventor, whereby the 
vaponzmg and IDlXlug the oil and rur to effect the most rule can be securely held in place, and the slide-carrying 
complete combustion. ropes readily adjusted to euable the masons to properly 

---

lay the courses of bricks between two corners of a build� 
RaJlway Appliances. ing. The rule has two blades arranged at right angles 

CA� LOCK.-Charles E. Buckley, Green to each other, aud a slide adapted to carry a cord or rope 
Lane, Pa. This lock is arranged on one edge of the door for each blade. The rule cau be readily fasteued in place 
instead of on its outer face, so that it is not liable to be ou the comer of a wall aud the cords independently ad
knocked off or bent. It comprises a casing with an justed on opposite sides of the wall. 
opening, in which a projecting shaft is mouuted to turn, ORGANZINE SPINNER.-J oseph Duffy, 
an arm turniug with the shaft projecting through the Paterson, N. J. _This inventiou employs the weli known 
opening, and a head being secured to the projectiug end method of driving by a contiuuous belt, affording a very 
of the shaft, while a post secured to the casing adjacent simple apparatus desigued to make perfect organzine to the head extends parallel to the shaft, the post being warp, and so constructed that the breaking of a thread 
adapted to be locked to the shaft. will at once stop the wiuding and spinning mechanism 

C A R COUPLING. - Thomas Seyfried, which carries the thread. Combined with the endless 
Upper Nazareth, Pa. This is a coupling of· the link and traveling belt are oscillatiug bolsters aud the fixed trun
hook type, adapted for the automatic coupling of two niou on which the bolster arms are pivoted, while a pin 
meeting cars, the uncoupling beiug readily effected from is flxed vertically in rear of but coutignous to the bol
the side of the car. The link may be readily elevated ster, and a plate spring is held detachably between the 
and lowered to have a cO'1pled engagement with an au- trunniou aud pin, its ends bearing on the bolster spiudles. 
other coupling of the same construction on a car that is __ _ 

higher or lowe�. 
SAFETY FENDER.-Henry S. Robins, 

Philadelphia, Pa. This is an improvement on a formArly 
pau,nted inventiou of the same inventor, simplifying the 
construction, and providiug for making the body in two 
sectious, one separated from the other, and formiug the 
flexible guards in the shape of tubes of elaStic material, 
haviug spring connection with the frame, the forward 
gnard beq,g elevated or lowered to approach the track 
more or iess closely. Ready access to the car coupler is 
also provided for. 

Ag-rlcultural. 

BROODER.-Danton O. Brunner, Som
erset, Ohio. This is a simple, durable and economic cou
structiou for protecting young chickens or other fowls 
without the aid of their natural mother, affordiug 
warmth, dryness and ventilation, and being quickly and 
easily cleaned iu all its parts. In its upper part is a heat
ing pan, in which is water warmed by a lamp iu an out
side extension of the body of the brooder, while below 
the heatiug apparatus is a chick chamber, at each end of 

which is au-air chamber, these chambers commnnicatlng 
with other inclosed chambers: 'Beneath the heating de
vice is a mother, consisting of a movable frame carrying 
a perforated partition, with curtains, below which is sup
ported the chick door. 

simple and readily applied lock, by which the sashes 
may be locked ir. any desired position in relation to each 
other, or either sash may be locked independently, as de
sired. There is on oue sash a perforated fIxed plate, and 
a movable spriug-pressed plate held iu a groove of the 
other sash has an arm projecting through the perforation 
of the fIxed plate,' a forked lever pivoted ou the arm em 

Miscellaneous. bracing it, while there is a guide lug for the lever on the 
BOW-FACING 0 A R. - Benjamin F. fIxed plate. 

Kimsey, Terre Haute, Iud. The oar, accordiug to this SASH BALANCE. -Sanders B. Sutton, 
inveution, Is made in two sections, having meshing gears North Baltimore Ohio. This inventiou relates to bal 
at their adjacent ends, a bearing member joining the I ances in which the cord winds ou spring-acted spools, a 
gea·rs and a supporting gnide being secured to the b�at. novel mauner of arranging and mounting, which is pro 
The beariug member is held on the ' gnide for a r?c�g vided, together with novel teusiou aud brake devices for 
movement and adapted to be moved laterally. WIth this the spool. The frame and spools are carried by a re 
improvemeut the oarsmau can sit facing �e bow �f the movable piece, facilitating the making of auy repairs 
boat in rowing. It may be connected WIth or dlscon- and the springe are so arranged that the sash is properly 
nected from a boat iu a moment's time, or the blades halanced. 
may readily be folded up close to the sides of the boat 

L B df d S M'l G ' S h d ired OCK.- ra or . 1 es, ray s urn w eu es . 
mit, Mo. This is an improvemeut on a formerly pat-

DYNAMITE.--Harry A. Callahan, Bra�- ented inveution of the same inveutor, giving increased 
ford, Pa. (William C. Callahan, administrator.) ;r'his security in a simple, cheap and practical manner. The 
explosive may be made of a high or low grade as deSIred, lock has a number of pendeut and peculiarly formed 
and is designed to be safe to trc.usport and handle. It is blocks, the locking blocks beiug introduced . between 
made of uitroglyceriue and a mi:;ture of pulverized coke guard blocks, the key moviug an iutermediate locking 
aud acetate of lime, prepared in a manner .set forth and block of the set, and affording a lock mechanism which 
in differing proporiions or weights, according to the uses gives great security, and is yet not expensive. 
to which the explosive is to be put. 

. •  BREAST SUPPORTER. _ Mary Tucek, 
MEASURE AND FUNNEL.-BenJamlD G. New York City. This is an article for ladies' wear, to be 

Reese, Mount Carmel, S. C., and Drury B. Cade, Over- supported from the shoulders, and designed to take the 
ton, Ga. According to this improvement, the body place of the usual corset. . Its lower portion is formed of 
portion of the measure has a funuel-like bottom, in sheet metal plates, covered with silk, cauvas or other rna 
which is a straightway cock, there beiug in one side a terial, to whose concave top edges are attached partial 
sight opening or gauge, while a screen may be de- pockets of suitable textile fabric. 
tachably fltted in the top of the body, ,,:hich has a handle 

PROTECTOR FOR EXPOSED SEATS . aud hook members or ears. The deVIce is sunple and 
inexpensive and strains the fluid as it enters the meas-
ure. 

FOUNTAIN MARKING BRUSH. -Albert 
G. Carling, Elleuville, N. Y. The hollow handle piece 
of this device forms au iuk receptacle, aud is detachable 
to permit the use therewith of brushes of differeut sizes, 
having au elastic triaugular exteusion at Its lower end. 
The brush has a coniform hollow shank, from one end 
of which the bristles protrude, while a skeleton frame ex
tends from the other eud of the shauk, and a tubular ta
pered holder piece for the brush is detachably connected 
to the haudle piece. 

PORTABLE FOOT WARMER. - Isham 
Boyd and Benjamiu Hardesty, Emiueuce, Ky. This ap
pliauce is couuected with a tank of, burning fluid to be 
conveniently located in frout of the dash board or ou the 
vehicle body, and a feed pipe connects with a vapor 
burner within the light sheet. metal ClIse of whIch the 
warmer is made. The ClIse is made in two sections, aud 
iu its upper part are apertures in which are foot rest� 
which may be rocked. A ueedle valve regulates the ac
tiou of the vapor burner. The apparatus may also be 
used as a temporary stove, for indoor or outdoor use, to 
cook a meal or warm victuals for a lunch. 

WINDOW OR DOOR BUTTON.-Stephen 
C. Black, West Chester, Pa. This Is an inexpensive, 

George H. S. Farrant, Bemertou, Englaud. A com 
bined seat back and automatically closing cover for pro
tecting the seat from rain, snow and dust, has been de
vised by this inventor, the iuveution being more especially 
adapted for outside seats of public vehicles and boat 
and seats in parks. The seat back and cover is h\nge
jointed to the seat frame in such manner as to form a 
rigid back for the Beat when raised, but it falls down and 
covers the uuoccupied seat. It may be made of wood 0 
metal, or as a light frame covered with waterproof ma
terial, and suitably padded to form a comfortable back 
support. 

SIFTER.-Carl P. Eichler, Cleveland, 
Ohio. The sifter body of this device has a ril:id haudle 
bail, on which is a yieldiug handle, there being a re
voluble stirrer within the body and an operative cou
nectiou betweeu the yielding handle and the stirrer to 
impart a rotary movement to the latter. It is designed 
for siftiug flour, granulated sugar, spices, .etc., and the 
constructiou is such that the sifter may be conveniently 
used to scoop up the material as well as to thoroughly 
sift it. 

P O R T A B L E  WATER HEATER AND 
SToVE.-Warren C. Dickerson, New York City. This is 
a very simple aud inexpensive construction especially 
adapted for use in conuection with bath rooms, etc. The 
fau.�� �ugh which the water flnds exit is so connected 
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With the gaB ci>ck that whIm the watel'i8 >cUt' ()jf at � 
�xit end the1!upply:o� Is also ,1W�tie;illl'�� off. 
bitt when the siipply of gas is cut oll, thIl �x.it;;:of,wlLf,er 
�ed nQt be stopped. ',The w�j!lay-Jle li<liitedi to, a �h g,egree iIi. a �hoi't, SP� :'ot ��(or , the: water. at
�lit ma, be readily.�bY\iIl llil.d thii s1;()ve ntiUzed � iiila:ilDg--a.� p�._ � _ _  =-�>:.:�_, . 

" STRIJuNG >BAG. - Cl;trl A; · Forsb(irg, 
New Whatcom. Wash; ' An improved' bag for·the me of . 
. athletes and others practicing the art of boxing has belm 
devised by this inventor. The invention coJ1s1sts of a '  
round bottcmed bowl.like base piece' in  which is  a 
weight to hold it In upright position. or an equivalent 
spring. with' a vertical central tube in which is a rod ad· 
justable as to height by a set screw. there beiug a hollow 

. rubber ball attached to the upper end of the rod. A 
rnbber spring may also be used to replace the weight. 

UMBRELLA LOCKo-Nathan R Whit
field. Portland. Oregon. This is a lock 'for an umbrella
securing holder. in which the · top ()l'. plate forms the 

· stock. having an edge recees or notch, . t4e , lock wiJ;h 
locking devices also having an edge recess or notch. a�d 
secured to the top with such recesses In register. The 
lock pomprises clamps. a ward for locking them. and 
tumbler by which to release the ward. with blank plates 
and springs by which to actuste the plates and the 
cIamps. 

. 

DESIGN FOR PEN W)PER.-Edward B. 
· Wicks. Salt Lake City. Utah. This design is represented 
by, a wheel whose ax.ial support is held · in  upwardly 
projectiJlg staudards of a base piece. the face of the 
wheel simulati]lg round edged steps. of smaller diameter 
at both sides of the center. 

, . NOTE.-Copies of any of the above patentS Will be 
furnished by Mnnn & Co .• for 25 cents each. Please 

. .send liame of the patentee. title of invention. and date 
· of this .paper. 
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J , itutif i, �mtti,au. 
2. In a good dynamo and motor, about what percentage 
of the current is used up by the magnets t A. If series 
wound, both field and armature racei ve the SBlQe current, 

'l'he eMf'I/B far lna...uon '-"Ide .. tMs Mad .. 0.... DoI1.air .. lOne the field absorbing the voltage varying with ' the work jar ... ell � ;  'alIou.t ei9llt warM to .. lOne. ..too.,,- d d . din th t . 
t ......... t. mt6Jt be "",,_ .. t publiMt ..... Office as ..... ill as done • . In shunt an compoun wm g e moe varyiilg 

. ratios obtain. 
. , T!,��a..lI in.OmWla to .. _ ...... the foUow/,nQ wWc's ...... 

(6216) L. H. asks : Why is it that a:n 
For mining engines. J. B. Mundy. Newark. N. J. armature has twenty or thirty segments In the commuja;. 
.• r:. S." metal polish. Indianapolis. Samples free. tor and ouly four or five parts in winding t A. ThlI 
lieading machinery. Trevor Mfg. Co .. Lockport. N. Y. more parts there are in a commutator. the more even.prac

Distance Reading Thermometers.-See illus. adver- tieally speaking. will the current be. To avoid trouble 
tlsemeut, page lli!l. Ward & Doron, Rochester. N. Y iu winding. fewer parts may be used in the windirig. 

Screw machines. mIliibg machine.. and drill pliiilses. 'rheoretlcally there should be commutator divisions for 
'rbe Garviu Mach. Co., Lailrbt and canal Sts., New York. each individual wire. Often the commutator and the 

4;lentrifugal PUmps, Capa.clty. 100 to 40,000 gals. pel' armature divisi9ns correspond. 
minute. All su;es In stock. IrvlnVan Wle. Syracnse, N.'t ;  (6�17) C. S. B. Jr. asks (1) if it makes any 

Emerson. !!mlth & Co., Ltd •• Beaver Falls, Pa., will material dI:tl'erence whether the primary coil of an Indue
send Sawyer's'Hand Book on Circulars and Band Saws tion cOiJ. ls wound over the secondary or the reverse t 
free to any address. 

. A. It makes very Httle dl:tl'erenee. 2. If the secondary cQll 
GnIl.f& l�arrison. Brooklyn, N. Y •• manufacture steam contains 1.500 feet of No. 30 copper wire, what lengtl� 

pUmps, vacuum pumps, vacuum apparatus. all' pumps. and size should be used for the primary to produce the 
acid blowers, IIlter press pumps. etc. . 

. . highest voltage In the secondary ? What would be the 
'l'he best book for electricians and beginners in elee- volta�e iu the secondary coil if the primary has 110 volts 1 

triclty Is .. Experimental Science," by Geo. M. Hopkins. A. The ratio Is based on the relative number of turns of 
By 1Il!ill. iU ;  Mnnn & Co., publlsbers, 361  Broadway, N. Y. wire. not on the lengtb,. The turns of the secondary di· 

For the original BogarduS Universal Illccentric Mill • .  videll by those of the primary give a factor by which the 
Foot and Power Presses. Drills. Shears. etc .• address original voltage is. m�tiplied to get the secondary. But 
J . S. & G. F • . Simpson. 26 to 36 Rodney St., Brooklyn, N. Y. ' this is ouly approximate. although as a working rule iUs 

Patent 'Electric Yise. What is claimed, Is ttnle saving. extensively used; Your data are not su1liclent for an 
No turning of handle to bring jaws to the work. simply ·answer to your,query. 
oue sUdlng movement. Capital Mach. Tool 00., Auburn. (6218) ' W. R. writes : Could you kindly N. Y. let IJl.e]mow if storage battery. 4 volts. 15 hours (l!-IIlpere) 

Competent persons whO deSlre BIleDcles lor · a  uew .capacity. could'be charged by a 110 volt motor run by 
popnlar hook. .of ready sale, with. handsOme prollt. may Edison curtent or must I reduce the liO volts by resistance apply to Mnnn & Co., Scientillc '  American Office, 361 
Broadway. New York. ' . eqnal to 4 volts. In about what time could I charge the 

battery 1 . A. Yon must use resistance and work at a loss � of .. Popula.r B..arood. 
Travelers ' IInd unexcelled accommodations' and su- .of effic)en� of over '90 per cent. By using special lamps 

Ilreme comfort on the cars of the New York Central 105 volts and placing the cells In series with a qnantity of 
Railroad. American railways are noted for the ad- them, the cells might be charged while the lamps were In 
vantages which they alford the traveling public,. and regular use. With 30 lamps you might charge In ten 
there are none that surpass this splendidly equipped hours. 
road.-P .. per Prtuie Joof'luu. (6219) R. O. L. asks how natural gas 

lI'"Send for new and complete catalogue of Sclentlllc may be located. or ill other· words how can it be found t 
and other Books for sale by Mnnn & Co .. 361 Broadway. A, Gas .is located by boring. : No surface in4ication Is of New York. Free on appllr.atlon. 'much value. short of an escape of the gas or of oil. 

HINTS ' TO CORRESPONDENTS. 

'Name8 and A dareilli must accompaIiy . iill lettcrs. 
,or'no attention will be paid thereto. Tliis is for our . information and not fOr publication. 

Reference8 . to former 8rtIcies or answers should 
. gi,<� date of paper and page or number of question. 

Ioquil'ie8 not answered fu reasonable time should 
be repeated ; correspondents ,will bear in mind that 
@owe answers reqUire not a Iitt:le research, and, th� we endeavor to renJv to . all either b)' letter 
or ill t)Us d<)p.artment. eacn Inll8t take his turri . . 

Bnyen wlshii'ig to purchase any article not advertised ill our columns will be fur;mshed with addresses of 
houses manufacturing or cartying the same. 

Speeial 'Vrltten InforJDath.n . on matters of 
personal rather than general interest cannot be 

, expected without remuneration. 
Scie ntifie American Supplement8 referred 

to may be had at the office. Pnce 10 cents each. 
Book8 referred to promptly supplied on receipt of 

· price. ' . 
MI��80�i:!d�xamlnation should be distinctly 

(6220) W. J. W. asks : 1. What is the 
dl:tl'erence in cost, It ani. in roiling Iron supports of say 
20 or 80 feet and casting them t A. Rolled iron or steel 
supports or columns are much cheaper than cast iron, 
as the weight of columns or other structural work In 
c8st iron Is much greater than the inverse ratio of dl:tl'er
ence in price of the two kinds of material. 2. Does a 
high voltage tend to heat a wire t For example. take a 
wire that will safely carry 10 amperes. would it heat tlie 
wire ' to force 2.000 or more volts through it t A. A 
high voltage tends to heat a .wire by forcing a s:tronger 
current through it than would be forced by a low voltage. 
You do not force volts through a wire-the volts force 
amperes through it. 8. Why is water a conductor to an 
alternating current and not to a continuous one t A. 
No such di:tl'erence exists. Pure water is an 8Jmost 
complete insulator . . 4. Could a current of 10 amperes 
and 2.000 volts be used as advant;ageously as one of 
2.000 amperes and 10 volts on a street car line t 11 not, 
why P A. Consideratiolfs of safety prevent the use lif 
teo high voltage. 

(6221) A. D. S. asks : 1. Why is lead 
used for plates in' storage batteries to the exclusion of 
other metals Y Is there no other metal that will answ� 
the same purpose t .A. Simply because. so far. no bettSr 

(6213) A. W. B. says : I se. nd a box c()n- combination has gone into extensive use. The Waddel· 
Entz and other storage batteries have no lead plates. and taInIng leaves of cutleaf bireh .on which are specimens involve difi'erent reactions. Grove's gas battery uses no for which I bave'no name. They have 80 far been found 

. clus�ring ou. a leaf, that Is a lot together as a rule, Il-lld lead plates and is a true storage battery. 2. W1Ii' Is red 
so far . at least have done nothillg toward-forming a nest. lead used fo�. CQating the plates. and is there nothing else 
Please answer throUlrh the SOmNTIl!'IC ABEru:cAN. to that can be successfully substituted P A. In the Plante 

battery no red lead is used. Litharge and brown which I have been a subscriber for about. 15 years. 'oxide of lead can be used. 3. What Is the best high reAnswer by Dr. C. L. Marlott, Acting Entomologist, De- slstance wire used. aud hQW can I determine the amount partment of 4griculture. A. W. B. has happened upon 
the rare larva of .0.' ne of the most interesting of the saw to be used on a multiple Incandescent circuit where the 

pressure inside 'the transformer is 52 volts. wlthont shon files. The peculiarity of this insect consists In the ex- circuiting and melti]lg fuse wires t A. German silvll" panded and fiattened first tarsal joint of the hind legs, � and iron wire are nsed for reslstsnces; but for. alternatsembling very closely the simi!!J.r 'expansion in the Case 
of the honey 81).d bumble bee: The larvlll have been ing current work choking colis are often used instead of 

found before on birch and on wfilow. but they are by no true resistances. The capacity of wire can be calculated 
means common. The species Is known scientifically as by a fonriula. See Sloane's .. Arithmetlc of Electricity." 
Craesus latitarsus . .  When full grown they' will leave the $1 by mall. 4. What is the electrical couductivlty of 
tree. enrer the soil and spin up a tough brown parchment aluminum and lead t A. Aluminum Is 10·18 the resist
cocoon. from which the folloWing spring the adult wlll ance of copper; lead Is 1·12 the resistance. 
iss1l,6. 'rhey � probably 'double brooded, the second (6222) C. P • . writes : . Steam is lighter 
brood being the one' now working on the trees. Saw than air. Then. when the air is saturated, or when it con· 
files are;so named from the fact of the serrated ovipositor. tains large quantities of moisture. how is the weight or 
with which the. female cuts a slit into the leaf tiesue or pressure of the air affeeted P At the present time the 
into t4e smlllf twigs or leaf petiole for the Insertion of atinosphere of northern Ohio is very .. smoky ;" m fact, 
her eggs., ·They Inelnde. a number of our 1Ilost injurious the sun can hardly be seen, although there are no clouds. 
l�lIfteii 'as the goosebelTY and currant wormti. and People say the smoke comes from forest fires In Michi· 
'specles which are yery destructive to pine foresj;s alid . gan; they say they can smell the smoke. yet it does 
other trees valuable for lumber. This particular species not affect the eyes . Now Is this something that darkens 
has, however. been hitherto so rarely met with that it is the atinosphere real smoke. coming from bnrnlllli: 
rather uncommon. even in collections. forests In other States p. A. 'Moisture in the atinosphere 

(6214) J. C. D. asks : 1. What voltage affects the barometer to a considerable degree. causing it 
is required to run motor described In SCIENTIl!'IC bEBI. to fall during increasing moisture until rainfall makes l1 

CAN SUPPLElIIENT, No . .641 t Also amperage with no change. when its rising may indicate drier air. There are 
load and with fulf load. and the resistance of the motor t also wave motions In the atinosphere that Intensify or 

A. Allow 7 to 10 volts, and 14 amperes unloaded 'and 7 to 'moderate the barometric lIuctuatlons. The smokyatmo-
9 amperes loaded. field .reslstance 1 '8 ohms. arniature sphere is real smoke or minute particles of carbon fioai-

0'8 ohm. 2. Can I reduce a 110 volt continuous Inaandes. ing in the atmosphere. This. settling slowly toward the 
earth. produces the haze and foggy appearance observed. cent current to the required voltage 1 If so. how t A. 

By high resistance in series with motor. at a loss of 90 (6223) J. M. C. asks : What is the 
per-eent or more efficiency. 3. I have some Ruesia iron' weight of a cubic foot of air at temperature of so0 1 What 
for the J!eidmagnets of the motor. but it is teo sti:tl'. Can is total heat of air at 80° in B. T. U. t How many de
l anneal or soften it in any way without hurting it for grees ' Fah. Will one B. T. U. raise one ponnd of air ? 
the moto� any to'lIJIlount to anything t If so. how 1 A. How many cubic feet 'of air will be' raised one degree 
By heating and slow cooling. Try shaping it whUe hot. temperature by one British thermal unit 1 A. 1 cubic 
4. How fast will the motor rnn a 16 foot boat 1 A. Two foot of air at soo weighs 0'07856 of a pound. There are 
or three miles an hour. 5. What size of propeller and . 11'4 B. T. units of heat above 82° Fahi in 1 pound of air 
what pitch are required 1 A. Diameter 12 Inch, pitch 80 at 80° Fah. 1 B. T. unit will raise one pound of air " 2  

iIwh • .  6. Also some simple way of making a commuja;. degrees Fah. 1 B. T. unit will raise � cubic feet of ali
tor with IS- segments about J.!I or 1 inch In diameter. A. one degree from 60° Fah. 
There is no really simple way. (6224) E. E. K. asks : We would kindly 

(6215) ;T. A. N. asks (1) if there is any · ask you if you can give any Information as to how close 
inductive resistance iu the field coils of a dynamo be- to each other double railroad track, are laid in Germany 
sides the actna! copper resistance of the wire 1 A. There or other European States t It is claimed here by one of 
Is Impedance. owing to the pulsatory nature of the cur· our members that paesenger cOaches pass each other 
rent. If.lt were absolutely uniform. there would be none. leaving but one foot space between ne8rest points of 
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coach. A. The gauge of the German railways is 4 feet 
8J.!1 inches. The tracks are 11 feet � Inches from center 
to center. and the cars 10 feet ' Inches over all; leaving 
l� inches clearance between them by the old government 
standard. By the new standard the centers of tracks are 
to be 4 meters or 18 feet 1M Inches apart, giving a clear
ance of 2 feet 9J.!1 lnches nearly. 
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A MANUAL OF THE DOCUMENTS TO ' Es
TABLISH THE INDIVIDUAL CHARAC
TER OF HANDWRITING AND TO DE.TECT FRAUD AND FORGERY, INCLUD
ING SEVERAL METHODS OF ·RE
SEARCH. By Persifor Frazer. Pp. 
xi, 218. Illustrated. Price $2. 

For protection from forgery and from the alterstl.dn of 
checks the study and general examination of handwrit
ing is soniething : wldch acquires, with the pas� O[ 
time. a grester and greater IInportanCll in the courts and In 
business life.. .This little work treats largely of forgery. 
It gives the points to be noted in di:tl'erent handwritlngs. 
illustrates the system of microscopic research by diJfer
ent methods, and makes the subject take an Inte�ble 
shape. The subject Is a very .lnteresting one. and as 
treated here makes very .good reading for all. . . , 

SERVICE DES ANTIQUITmS DE L'EGYl'TE. 
Notice des monuments exposes ; au 
nlUSee ' Greco· Romain d'Alexandrie. 
Par G. Botti, Conservateur. Alex
andrie. 1893. Pp. xxviii, 254. 
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Advertisement .. apparatus' for displaying. H. E. 
Alr=�

n
mej,ii;"niBm:J: ii: ·KDiid8eii.: : : : : : : : :: : : :'; � 

Alarm. See Bll1lllar alarm. Water alarm. 
Amalgamating appal'atu� S. L. Priestone . . . . . . . . .  621i,622 
Amalgamator, A. C: McDouald . . . . . . . . . . . . . . . . . . . . . .  �352 
AutOllraphlc register, J .. W. Dick . . . . • . . . . . . . . . . . . . .  �449 
AutographiC reJrister. O. C. Reeves. "  . . . . .  " ,  . . • . . .  625,6l4 
Battery. See Con.ce8Jed battery. Electric bat- . .  . 

tery, . . " . .' 
Be

��g�/:::-"����y'h��!��:���� .����� �� 526,410 
Bellrinll' for gyratory shafts or other analogous 
Bed,:,:gra�inw�i�8����·,·.'. : ·.·.·.·.·. ·. ·.·.·.·,·.·:.·:.'.'::.: 
Berth •• construction Ok w. w. M. Williams . . . . . . . 
It�

c
�"e:

u:J!l����sflil�· bl�
lbach . . . . . . . .  ; . . . . . . . . . . . . 626;467 

Bit sbank and chuck, M. L. Andrew . . . . . . . . . . . . . . . 525,673 
Blisters. poultices, etc;.- proteiltor lor. I. M, Hem-steger. . . . . .  . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  ; .. . . li2Ii,M6 
Block. See Filing block. . 
Boller. See Steam boiler. 
Boilers, mechanism for lIanging manholes ·of. W. ' > 

H .• Smith . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  526;474 
Bottle; H. 11. Hayden . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . .  526,543 
Bottle. J. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,570 
Igm:·����':r�j���J,;Il��::: : : : : : : : : : : : : : : :  � 
IgUl::: �';,i.��'iilto�:�:�fn':�d ��:� iabeii 626;370 

from. H. W. Wills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625,377 
1�:ke.se�!-��rbg;&ke�aW.:g:-br!t:k bOL 
Buckle, H. W.· Heieft . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525,MT 
Buddie! J. Radermacher . . . . . . . . . . . . . . . . .. . . .  : . . . . . . . .  625,36i1 
Buggy �op rest, J .  Hellrath . .  ; . . . . . . . . . . . . . . . . . . . . . . .  626;M5 
Burglar alarm, P. Byrne . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  � 
Burner. See Fluid fuel burner. VaPor burner • 
Button aud fastening therefor. Bernstein & . Kohn. , . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8:l:i�:l!��::r�bJ��. ti!:,��ni.·.·.·.·.·.·.·.·.·:.·:.·::.: : : 
Caoutchouc mixing mill, G. Watkinson • • • . . . . . • • • .  
Car brake, E. CIiIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Car brake, electromagnetiC. Murray & Allen . . .  : • •  
'Car coupling, -L; O. Beebee . . . . . .  ; . . . . . . . . . . . . . . . . . .  . 'Car coupling, E. Buckley . . · . . · . . . . . . . . . . . . . . . . . . . . . . . .  . 
Car coupling, J. C. Hurley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Car couplinll', F. Kerlin . . . . . .  : . . . . . . . . . . . . . . . . . . . . . .  . .  
g� ���g�r����Ja�h'1.�::: : : : : : : : :::::::::::::::-:.: Car fender. T. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car, safety eX

Ef
ess, B. J. TegetholT . . . . . . . . . . . . . . .  . . 

g�.�I�i!oiIiJ�hg!��e·lfor 'eiOOitij,' rauw;.y; W: 
H. Conrad . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Carpet sweeper, W. Newblgglng . . . . . . . . . . . . .  : . . . . .  . . 

f,��,
u
B:'��':n:: �: .����:::::::::::::::::::::::::: 

Casting juurnal boxes, apparatus for. P. w. 
CeIl��J::: aJiparaiiiii 'for' 'the ' iD8.iiitlactw:e' 01;0: �41.2 

W. Flodqulst . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .  : . . . . . .  626.540 

gt:��
e
���s��i���':r?

i
��: .�:. ����� 

.
. :: : . :.: �&W Chuck. Z. B. Coes . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  626.444 

Churn and butter worker. combined, A. M. Bing-
CIg::Wghter;eieCiri';;A.: ·C: ·Xliiert8eii.:: : : : : : : :·:: : :  �� Clamp. !jee Flooring clamp. Wagon body , 

clamp • .  
Clamp device, lilme. Sr ... & Cox . . . . . . . . . . .  , . . . . . . . . .  625,655 
m�:�t�r ������� �r�:::��!i: cl�s�

broe • •  626;624 
Cloth cutting macblne. A: Long . . . . . . . . . . . . . . . . . . . . 626.502 
g�::::tl:'!:'::�btn��<)fa'gliing brnsii aJiparaiiis 'for 625,337 WOOl, I. Rushworth . . . . . . .  ; . "  . . . . . . . . . . . . . . . . . . .  429 Coucealed battery, L. O. Demain . .. . . . . . . .. . . .  " . . . . 
.gg��p��e=;�&a�';e���:.·.·::,·:::.·:: 
Cotton separator and distributer. combined, H. 

A. Paine, . . . . . . . . . . . . . . .. . . . .  ·; . . . . . . . . . . . . . . . , . . . . .. 625,428 
COu.jil:llf;,

Ol�p�r
n�ar COUPling.

. 
Hose coupling. 

Cream separator, ceutrifugal. A. Malmros <r) . . . . .  11.UO 
Crusher. See Gyratlnll cruslier. Stone crusher. Current motor, alternatlllll" O. Dal1I. . . . . .. . . . • . . . . . .  1i25,«7 CUt-out. electrical. A. Roclf'olT . • . . . . . . . . .  , . • • . • . . • . .  626;563 g��� pii.�:a; :-a'l.1fJ'':� J<;"J�';;.. . . . . . . . . . . . . . . . . . . . .  625,619 g:���: l.� ����':����: . . � . . . . . . . .  ; . . . . . . . . . . . . . . 
Disinfecting apparatus, C. T. Cox . . . . . . ::, . . . . . . . . . 
R�J��:��n:r�8���ifo��. � :�����.�: : : : : : : : : :  
R���:li'r::u':ll�ir���&c1'?�¥��y�.��:: : : : :  Drill rope protector. J .  li .  Koch . . . . . . .  . . . . . . . . . . . .  
Dust separator or spark arrester, T .  Lee, . . . • • . . • • . �:��g� F.o���l�f. �

l
���: .v:.?��?'.�: ���'Ii25,656; 

E�:: tl�:: �i.��I���%iii &·BBciiei-.ii·:::.::::::::·: : :  m:b!'�'::i.!'J�f:e?�"."�·&Hl'n��I�: : : : : : : : : : : : : : : : : : : 
�r.,nJ�gi!\:��¥,�b��:.:ti!.���.�: : : : : : : : : :::: Electric lilrht w.il'll�. rosette for, C. N. Hammond. 6Ii3 
Electric IIllhting system and apparatus. E. 

Thomson . . . . . . . . ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.36lJ Electric lock. F. Apitz . . . .  , . . . . . . . . . . . . . . . .  , . . .  ,' . . . . . .  525.400 
Electric machine, dynamo. J. F. McElroy . . . . . . . . . . 625,353 Electric machines, system and apparatus for con-
Ele�c

o
:wRc�·����'biird: : : : : : : : : : : : : : : : : : : : : : : : : :  �= Electrical current director. J. F. McElroy . . . . . . . .  ;. 626;354 

Ele
���� ,���������?:.�:.����. ��: �: �: .  ��� �446 E1ectrol.ytlcal decomposition, apparatus for. A. 
Slndmg-Larsen, . . . . . • . . . . . . .  , . . , . , . . . . . . . . . . . . ... . 

ID��':'::�e��
c
d��I��r'W.\�d:: :���iO ElliptiC spriug. W. H. Hansell . . . . . . . . . . . . . . . . . . . .  . .  End gate, wagon. G. E. &.R. Stewart . . . . . . . , . . . . . . , Engine. See Gas engine. Rotary engine. Rotary 

En:!r.,"p� �:':I:liie J. & E. R. Corbett . . .  ; . . . . . . . . . . 626.636 . Evaporating pan, T. Craney . . . . . , . . . . . . . . . . . . .  , . . . . .  525.488 Excavating machiue, C. H. Parker . . . . . . . . . . . . . . . . .. 526,617 
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�!E:\.�Slb���It·f�,:t!'8[t· . same: . .  'i,aveissiere . . .  &; 525.386 I ���y'b:���:'���¥J.·::l\fe�t��r:ri':r :::::::::::: : : �:g� Chamont . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  525.557 I Se .. m for metal. troughs �r tanks. H. N. Hill . . . . . . . 525;469 Farm gate. J. Woods . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  525.674 1 Seamlng' machmes. lIuxmg attachment for. H. Fancet. F. H. Burrill . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .. I Schaake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.625 �:���at'.ir �af��\i:G: 'Keasbey: : : :  ':. : : '. : :s25:i;i;i: Sep:!t��:· D��i .!l,�!�.!io��parl1otor. Cream sepo.-
Feedwater regulator. H. Bowman . . . . . . . . . . . . . . . . . . 525.484 Separator. G. O. Draper. .  . . .  . . . . • . .  . . .  .. . . . . . . . .  . . .  525.451 
�:��:r��ttfI';,v,,��.·��'i;s������i.� •. �:. �: ������: g�:m Sha��n.fm�:��.i��.�i.��. ������. ���?�����: . �:.�: 525.476 Fence post. Thompson & Wain . . . . . . . . . . . . . . . . . . . . . . 525.433 Sharpener. scissors or knife. W. m. Ginn. . . . . . . . . . .  414 Fence. wlre, G. M. Depew . . . . . . . . . • • . . • • . • • • • . . . . •. . .  525,448 Sharpening device, tool, W. H. Simmons . . . . . . . . .  . 
�1�t:�o��"e�t�,:,�.1}':"lI�e,:.: : : : : : : : : : : : : : : : : : : : : : : :  g�:� ��r;:. �t';,���.i�:����trg�1t,;i i?ri.h�n:;I:f���: : :  .349 Flooring clamp. Smith & Perkins . . . . . . . . . . . . . . . . . . .  525.518 Shoulder brace. W. Greensbields . . . . . . .  " . . . . . . . . . . . 525.597 Fluid fuel burner, W. E. Vernon . . . . . . . . . . . . . . . . . . . .  525.569 Sight testing apparatus. coln-oper .. ted. B. Green. 525.652 Fodder tying devICe. !. H. Henley . . . . . . . . . . .  , . . . . • .  525.417 Siomal. See Car Signal. Railway signal. Fumigator. H. Hoffman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525,497 1 Snap hook. T. Lacey . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . 525.607 
�:::::�:·p�p�Ile�rg:t�lliii::::::::::::::::::::::::: : g�:m · �g:g ��!����j�a;I�e�: . .t::���":'::::::::::::::::::: r�:�� 
�m,.��t,.��f�,; �o�· ��:;ac��iiii hydrogen: 'P: 525.642 �gl�:�i� ::;��bi�:::!.e::�gM� 8i!io��:��e: : : : : :  g�:��t Yarrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.360 Sounding apparatu.;'submarine. W. M. Prather" 525.362 GlIs.engine. W. W. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.651 Sower. force feed broadcast seed. G. M. Ditto . . . . . 525.339 G"8.s en�rine, F. C. �Un . . . • . . . . . . . • . • • • • • • • • • • • • • . • . . . •  525,358 Spike, A. -A ssorati. . . .  o . . . . . . . . . . . . . .  _ 0  • • •  0 • • •  0 • • • • • • •  525,576 Gate. See End gate. F .. rm gate. Spindle bearing adju.ting device. G. O. Draper. ,  . . 525.453 Gear, variable speed, E. E. Wolf . • • . • • • • . . • • . . • • . . . .  525,479 Spinning and, twisting frames, thread receiver 
8��i�a;;��:;l��A�::'Wgi�ie�'f'KMe����:::.: �:� Spi!�Y;';';J,iI ��r.�t,;g· ·si>iiiilie.;· ioad" i.q.iiLlizer 5

25.
464 llrfnding mill. J. J. Seeman . . . . . . . . . . . . . . . . . . . . . . . . . . 52.').473 for, J. H. Northrop . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.468 llrooving tool. W. C. Bloomer . . . . . . . . . . . . . . . . . . . . . . . 525.482 Spinninj} sgindles. sleeve whirl and load eqnalizer 

g��a��i��g����t:riCn,.�all ��?�'::: : ':::. : : : :  g�:�� SPri��: se.;E��¥:�i-iiig: · 'Elliptic ·.;piing: · · · · · · · ·  .525.452 
Gyr .. tlng crusher, A. J. Gates . . . . . .  ' . . . . . . . . . . . . . . . . .  525.413 Spring bending machine. W. & W. J. Bauer . . . . . . .  525.326 llyrating crusber. P. W. Gate •. . . . . . . . . . . . . . . . . . . . . .  525,408 1 Sp.rinkler. See Lawn 1!prlnkler. Gyrating .creens. etc .• sealing, lubricating. and Stadia rod, E. C. Stout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525.520 
Ha�a��n.f�W�W �fllr.-. �:. ����:::: .::::::: : : : :  g�: �1:::l!; d�;'�'i.n�el��y:�!':,�?j. Blakey . . . . . . . . . . . . . • . . Harrow, .T. C. Freeman. . . . . .  . . . . . . . • • • .  . . .  . . . . . . . . . . .  Stave cutting machine, W. Nier . . . . . . . . . . . . . . . . . . .  . Harrow. double disk, H. Tallman . . . . .  . . . . .  . . .  . . . . . .  Stave frame, F .  O .  Havener . . . . . . . . . . . . . . . . . . . . . . . .  . Harve.ter bundle carrier. M. A. Keller. . . . . . . . . . . .  Steak tenderer. Nickles. Jr . •  & Shirley . . . . . . . . . . . .  . Harvester, corn, G. W. Packer. . . . .  . . . . .  . . .  . . . . . . . . .  Steam boiler, H. G .  Keasbey . . . . . . . . . . . . . . . . . . . . . . . . 525,553 H,.,rvester, corn, M. Sorensen. . . . . . . . .  . • . .  . . . . . . . . . .  Steam bOilervA. Normand . . . . . . . . . . . . . . . . . . . . . . . . . . .  525,614: 
�::r��:ir�g ��bITie'!�::ft;otie,:: hl.:·,A."Keiie,:: : .463 ��:��ht���ets: �a�gf����'OfJ 'Brodi-ick : : : : : : :  g�:� 
H .. tch. E. M. Christian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525.333 Stone breaker. gyratory. P. W. Gate . . . . . . . . . . . . . .  525.409 Hay carrier, W. Louden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 525.425 Stone breakers, inClined diaphragm of gyratory, Head cutting machine. W. Nier . . . . . . . . . . . . . . . . . . . .  525.612 P. W. (lates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 525.405 Headlight reOector. M. O. Ainslie . . . . . . . . . . . . . . . . . .  525.571 Stone crnsber. J. J. Brewls . . . . . . . . . . . . . . . . . . . . . . . . . .  525.401 Heater. See Feedwaterheater. Flatiron beater. Stone crusher. C. L. Carman . . . . . . . . . . . . . . . .. . . . . . . . . . 525.402 Hides. etc .. machine for dressing. W. Ev .. n •. . . . . . 525,493 Stone crusher. P. W. Gates . . . . . . . . . . . . . . . . . . . . . . . . . .  525.406 III�:.o�I�:���g�m:��iri':. �:�.�����:.�: . ���?� g�:� Sto:::e.:'����rse���� �� .. �f�':it�s��?�� . .  �:. ��� 525.407 Hinge, spring. G. A. Payson . . . . . . . . . . . . . . . . . . . . . . . . .  525,511 Stone .crn.her. portab1e. C. L. Oarman . . . . . . . . . . . . . .  525.403 Httcniug str .. p. J. H. Vallean . . . . . . . . . . . . . . . . . . . . .. . .  525.568 Stone crushers. frame and hopper for gyratory. Hoisting apparatus. H. A. Pedrick . . . . . . . . . . . . . . . . .. 525.561 A. E. HOlit . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525.419 
��:�n��: J�::fe��P����s �r::,,:; to��.lz�r::;.p 525.528 �tg�:· :O��elnJi::�hxe��: ����� . f�r.A{e��:j; 526.325 book. Wagner . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525,398 Hoop for boxes. etc . •  J. S. Dinke\. . . . . . . . . . . . . . . . . . .  525.568 Stopper. See Bottle stopper. M�t� �'!fil.n�: �tl�:��:�. ���:::::.,::::::: :::::: : g�:� ��g��5i';,"e �����fni.a�;'�·c:''?.��:I�·GOoiieii:: : :: : g�:� 
{�: ��::::: ��::�:�: �: lJooBJ�:::::::::::::::::::::::.: �i!t8 ���:;.Pi§::�I[c�n�·t����on . . . . . . . . . . . . . . . . . . . . . . 625.461 

ORDINA RY RATES. 
I n tll d e  l' na-e. eRch hl M e .' r i o ll - - '6  cen t .. R lIu t' lin ch: PnKe. encb i u se l·tHt li - • _ _  51 .00 n n n e  

� For 80me class.. Of .tdverUsements. Special and 
Hi<}her rates are req""re<!. '!lhe above are charlles per RllaLe line-about eight words per line. �'his notice shows the width of "_he line. and is seL in agate type. li)nlll'aVinJ;!'B may hel:l.d adver. tisement8 at the same rate per �ate line, by measure'llent, as the letter press. Advertisements must be received at PublicatIon Office a.s early 8S 'rhursday morntoll to appear in the fol lowing week's issue. 

LAT H E S Shapers Planers Drills. Machine Shop • Outllts, Foot Lathes1..ToolS and Supplies. Cata.\ogne Free. SEB.aS'l'IAN LATHE CO . •  
120 CULVERT ST .• CINCINNATI. O. 

Pum�ing W,t�r ay ��m�rnad Air. 
We take pleasure in announcing that by arrangements made with J. G. Pohle. we lire enabled to furnish , our customers with the 

POH LE A IR I,IFT P U MP, 

r SEPTEMBER 1 5, 1 894. 

Experimental & Model Work 
�ii��f�\lX��':.e���t�!i::p�"ll���S��:��irtPl:: E. v. BAILLARD. 106 Liberty Street. N. Y. 

VANDUZEN SJ��M PUMP 
THE BEST I N  T H E  WOR LD. Pumps Any Kind of Liquid. 

AlwAYl ln Order, never Cloga nor 
freezes .  Every Pump Guaranteed. 
--10 SIZES.--
200 to 12000 GaUon. per Hour. . Cost $7 to $75 each. Address THE VANDUZEN &. TIFT CO., 

10%  to  108 E. Second St • •  Cincinnati. 6. 

A�w rIBEB 
Man llfactory Establisbed ]" 6 1 . ' LEAD PENCILS. COLORED PENCILS . ..  LATE PENCILS. WRITING SLATES. S'1'EEL PENt;. GOLD PENS. IN,KS. PENCIL CASES IN SILVER AND IN GOLD. STATIONERS' RUBBER GOODS. R UL IllRS. COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, New York.. N.  Y. 
lll an llfactory Establish ed 1 1' 6 1 .  

B A R N ES' New Friction D isk Drill. 
FO R L I G H T  W O R K. 

Has these Great Aduantages: 
The speed can be instantly changed from 0 to 1600 ��b:��!d��7i �� s3:t::;.�:�

ts
�q:ai��:l;�1�h: 

smallest or largest drills within its ra.nge-a. .won
derful economy in time and great saving in drill 
breaka.ge. Send for catalogue. W. F. & I NO. BARNES CO • •  

1 999 Ruby St. .  Rockford, Ill. 

f�r�s���':'�e��;��\ll�YJ1r?�k:: :':':.����:::::: .. : �:Wl ��Ii�t�le��njjl��f:\.�a;�7ict ERifJO;:�;h�;..�icii: . .
. 525,635 Invalid's tahle and desk. combined. Koehler & Switch lock attachment, L. Dede! . .  . . . . . . . . . . . . . . . .  525.678 

protected by numerous American and ForeiJZ;D patents. This department of our business will be under the �er. " p 'f' " & "U ' " sonal supervision of Dr. Pohle. the Inventor and pat ee, aCI IC mon THE INGERSOLL-SERGJjJANT DRILL CO. I C Hartmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.554 Switch stand. Driever & Mixon . . . . . . . . . . . . . . . . . . . . .  525.454 Iron. See Sad iron. ·rable. See Invalid's t .. ble. Havemeyer Building. 26 Cortlandt St .• New 'york. as and 
i g::,��y'i,:�\'i):� ffO���·i:a.e�·. ���: : : : :  : : : : : : : :  ��:� ��f!:�at;��a1htstrr�e��k Garvi.ii::  : : : :  : : : :  : : :  �:� Key fastener. J. F. Varrell . . . . . . . . . . . . . . . . . . . . . . . . .  525.3'11 Telepbone pay stations. antomatic toll box for. Knife. See Ripping knife. H. C. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525.623 
f:!!,���g �':,"cJ.���'e cir��arp!tlby�IS':::Cii-i;': " X: 525.661 ��m �g�gH��: � -l.If�rs't�ad: : : : : : : : :  : : : : :  : : : :  : : : : :  g�:� 
Lnt:ti'���!liiiliig' ilaies: 'T: 'N: Fishe':::::::::::: :.: : : �:� �:::i���."&��Eh�e tor �!��� piii: T: 'Moore::: :.:: :  g�:� 
1::�:f.r;g:J�'i:i?8����.;: : : : : : : : : : : : : : : : : : : : : : : : :  �:�� �i�l�fc����.":�it�¥'htt;,���.�:::::::::::::::::: : :  g�:m ,t�"k�s�':fII��1�tio�k�an.on . . . . . . . . . . . . . . . . . . . . 525.342 ������Pa�lf�g J pr':n�.�n�������.; . fo':: ' L: ·ii.iiii� 525.465 
Lock, A. O'Keefe , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525,615 harger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525,344 Locomotive, B. F. Taylor (r) . . . . . . . . . . . . . . . . . . 11,437. 11.438 Trap. See Steam trap. Target trap. Loeomotive ash pan ventilator. E. H. Marshall . . .  525.503 Tray roc�macbine, J. Hes •. . . . . . . . . . . . . . . . . . . . .  525.602 Loom shnttle. ca�et. W. P. Kirkpatrick . . . . . . . . . . .  525.660 '£rolley wire •• overbead switch for. H. M. Green-
lr..7l't�'i':'8�"p:jol:s�':i,;: · : : : : : : : : : : : : : : : : : : : : : : :  : :'.: �:� T�o-::-��r� s'upJiorler: E: i: ·pri';: : : : : : : : : : : : : : : : : : :  : : : : g�:grg Mandrel, expanding, H. Berner . . . . . . . . . . . . . . . . . . . . .  525,645 : Truck. 'street cart .E'. E. Canda . . . . . . . . . . . . . . . . . . • . . . .  525,590 Meat tenderer. J. W. Francke . . . . . . . . . . . . . . . . . . . . . .  525,595 1' Trnnk. G. Crouch . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  525.488 MII!nil�ee Caoutchouc mixing mill. Grinding TUb:Sii'irr:a�tllB. �?:. �����.� . �.��������'. �?����. 525,567 Mill. C. Bonnefond" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  525.582 Tuhes. manufacture of solder lined seamless. L. MOUlding appliance. J. B. Neff . . . . . . . . . . . . . . . . . . . . . .  525.355 L. Burdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525,676 MO��!h��.��?i�g . .  ��� . .  ���i.���� . .  ������.�' . .  �: 525.661 ��;,��Wln�' !ia��g:ax�H: iilith . ':.: : :  .. .. .... ' . .. .. . :: :.: g�:Lsg 
M0'll':err��, �.i�� . �����.�� . ���.���'. �������: .�: 525.684 UmN:.!!fJ�;,�d�����?��i.��. �t��:�.���� .���: .�:. �: 525.415 
t{g!g�·cor;,���::.'ie����I�o�r o����.�tg�rry .• 525.394 �:l�t:ti.:iA.�ijci.�i: F.: SChreidt: : : : : : : : : :  : : : : : : �� 
:��r!n�'�" : t: �e�:�8': :::: .:::::::::::: ... :::::: 525,388 �:l�:,��l�;�s: o. :Jone�����.�� ·. ·. : : : : : : : : : : : : : : : : : :  �:� Nozzle. spray. H. F. Neumeyer; . . . . . . . . . . . . . . . . . . . . .  Valve reseatlng machIne, W. Bruner . . . . . . . . . . . . . . .  525.«1 Nozzle, universal, W. K. Crawford. . • • .  . . . . . . . . . . . . .  Valve, thermostatic. A .  M .  Butz . . . . . . . . . . . . . . . . . . . . 525,330 Nut lock. F. R. Bodley. . . .  . . . . . . . . . . . . . . . . . . . . . . . ... . Vapor burner. M. m. Campany . . . . . . . . . . . . . . . . . . . . . . . 525.331 Odometer register. Ao O. Shields. . . . . . . . . . . . . . . . . . . .  Vapor burning apparatus. A .  J .  Lindemann . . . . . . .  625,350 Oil extracting' apparatus, .T. Meikle, Jr. . . . . . . . . • . • . Vault, garbage, W. Ostermeyer . . . . . . . . . . . . . . . . . . . . . 525.616 Org .. llB. tubular key and pneumatic valve action Vellet .. hle cutter. M. Josephson . . . . . . . . . . . . . . . . . . . . . 525.499 
OV:�rb.ike�J�§��l�i,;ge,: ·(,:) : : : : : : : : : : : : : : : : : : : :  �;� �:o�o�o'3:�i�fn:.:W�fie&&TJ!:�::::::::::::::::: �:� P .. ckage carrier. S. W. Bahhitt . . . . . . . . . . . . . . . . . .  ; . . . I Wagon brake. B. F. Pascoe" . . . . . . . . . . . . . . . . . . . . . . . . 525.618 . Packlnll for pi.ton rods • •  te .. m. J. J. Walke.... . . . . .  Wagon, dumping, J .  McBride . . . . . . . . . . . . . . . • . . . . . . . .  525.506 Packing, rod. E. A. Bry .. nt . . . . . .  ; . . . . . . . . . . . . . . . . . . .  Wa.hhoard. C .  C .  Hartung . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.416 Padlock. master key. J .  Roche. . . . . .  . . . . . . . . . . .  . . . . .  Washboard. J. ll. Schneider . . . . . . . . . . . • . . • . • . . . . . . . . 525.628 
Pan. See Evaporating pan. Watch protector. A. Sarnmark . . . . . . . . . . . . . . . . . . . . . .  525.666 
}::�e':'���gR����:'o"wt: �'. ��':: : : : : : : : : : : :  ::M,;,i;85: i�= ;:i�� �l::;::t: �?��'K%g ���?�.������: : : : : : : : :  : : : i�:� P .. per ·box, J. Witte. Jr . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  525,378 Water closet seat attachments. hearing for. J. H. Paper, etc .• holder for .. T. Bodley . . . . . . . . . . . . . . . . . . .  525,463 Stevens. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  625,396 Paper roll bolder, W. H. Clarke . . . . . . . . . . . . . . . . . . . . • 625.335 Water wheel. Bookwalter & Tyler . . . . . . . . . . . . . . . . . .  525,440 Paperweight and letter Ille. eombined. Collins & Water wheel. A. F. Spark. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Keegan, Sr . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . • . . . . . . . .  025.677 Weatherboarding, F. H. Burrows . . . • . . . • . . • . . . . . • . .  Parasol runner, A .  G .  SnelL . . . . . . . . . . . . . . . . . . . . . . . . .  525.565 Weather strip, R. M. Wilson . . . . . . . . . . . . . . . . . . . . . .  . .  Pen rack. H D .  Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525;tm Well boring apparatus, A. Well . . . . . . . . . . . . . . . . . . . .  . Photolrraph mount. D. R. Hanawalt . . . .  ; . . . . . . . . . . .  525.458 Wheel. See Water wheel. PhotographiC paper. sensitized. W. H. Prestwich 525,5� Wheel w ... hing device. M. Arhnckle . . . . . . . . . . . . . . . . 625.574 Photographic print mounter. Lesure & Dunklee •. 625.� Wheels. machine for conntlng teeth of COg. F. C. Photographic,vlew IInder. J . J. Hicks . . . . . . . . . . . . . .  525.654 Stamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
}:tnn.g-a"c"::��'b��;.���I. ���'.�: .�:. �����:�:: gi&� , ;i�������:;''i;,ss�i''ti'��t1��.��:: .�: �: ��������: :  Pipe, ,See Furnace pipe. Tobacco Eipe. Wire drawing machine. G. B. Lamh. .  . . .  . . . . .  . . . . . .  25. 
Pi�h:rr���!l:1. 'b�'h:IlI�� ,�����. �� . ����.��: 525.438 ;::;''l.s����c:e�.aK� JPl�":iy .�: .��:���� : : : : : : : : : : : :  i�:� Pipe drilling device. J. E. ·Feely . . . . . . . . . . . . . . . . . . . .  525.385 Wrench. See Monkey and pipe ratchet wrench. Pipe, ratchet. and · monkey wrenCh, combined, S. Pipe, ratchet, and monkey wrench. M. FJiede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.683 Wrench. A. Assoratl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 525.575 Planetarium. coin operated. J. M. Sullivan . . . . . . . .  525,397 Wrench. M. Wenger . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  525.435 Planing and horlng machine. eomhlned. J. P. Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . • • . 525.329 Plant holder, 8. W. Rabbitt . . . . . . . . . . . . . . . . . . . . . . . . . . D ESI GNS. 

Fine Taps, Dies, Reamers, etc. 
_ � ' A "  "' ''I'i'' f, A ''- t\Ii  

11111 1 1 1 1 1 11 1 1 1 1  i t ; ;  ��'-�' r ""-'Joj" ",vVv.;';V"\'\f. 
Ligbtni n g  and Gre e n  Uive .. !'!crew P l n tes.  Tap Wrenches. Bolt Cutters. Hand and Power Drilling Machinei, Punchin� Presses, and other , Labor Savllll!�oois. 

WILEY & RUSSELL M FG. CO" Greenfield, Mass, 
Sena for 1'. f1U Catalogue. ----------------------------------

DCK & ORE BREAKER 
Capacity up t o  200 tons per hour. 

Has produced more ballast. road metal. I'nd broken more ore than all other Breai<e s combined. Builders of High Grade �lInin� Machinery, King-Darragh Con- I centrator. Connersville Blowers. t;end for Oatalogues. I .; f� ��"��(�I I���,��g���, .. 
N. Y. 237 C. liranklin St .. Bo.ton. Maps. 

1lRILLING IMACIfINERYJ 
�MANUPA C T U R£D BV ' 

�l���e�'b�fed?iI�Li���:�;<:im: · : :: : : : : : : : : : : : : : : : : :  424 Pneumatic dispatch system. O. Konigslow. . . . . . . .  606 Pneumatic dispatch tubes, receiving box for, 
WIL�IAMS ElROtJ'lERS. 

8:.�i·b�t�O!.';�:f,:: w;.ike,: ·&· w.iiTiin: : : : : : : : : : : : :  �:� , ITHACA. N.V.'; 
M .. t Imk; C. Vlan et ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.627 MOUNTED OR ON SILLS;FOR Bostedo & Fordyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525,583 Pneumatic dispatch tubes, receiving box for, E. A. Fordyce. . .  . .  . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  525,09' Polson distributer. F. Sl?llttstoser . . . . . . . . . . . . . . . . . .  525.632 Polishing machines. cylmder adjusting mechan-ism for, F. E. Scbmltt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.472 Post. See Fence post. Potato digller. G. W. Phipps . . . . . . . . . . . . . . . . . . . . . . . .  525.361 Press. See.Cbeese press. ' Pre ••• V. D. Anderson . . . . . . . . . . . . . . . . . . . . . . . .  525,525. 525.526 Pres •• J. E. Delarue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.647 Prope]Jer, screw, J. D. Muller . . . . . . . . . . . . . . . . . . . . . • . .  525,664 Pump, plumber's suction and force, J. H. Law-less . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  " .  525.556 ��:::g:. ��pp���:r������!��n�O�f �ir'X�i""::W: 525,373 F. Garrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  525.541 Punch, helt cutter, .. nd pliers. combined helt. J. 

A. House. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  525,460 Rallw .. y signaling by means of detonating or ex-
Raif��i���g��a 1fir:!��C�Jg��:�: : : :  : : : : : : : : : : : :  Railway signal. F .  G .  Smith . . . . . . . . . . . . . . . . . . . . . . . • .  Railway system. conduit electriC. O. A. Enholm . .  Railway sy"tem. electric. F. B. Badt . . . . . . . . . . . . • . . •  Baisin seedlllj!' machine. C .  L .  Spencer. . . .  . . . . . . . .  432 Reading stand, O. Nelson . . . .  .. . . . . . . .. . . . .  . . . . . . . . . . . .  25.356 Reamer. Marsh & Hermance . . . . . . . . . . . . . . . . . . . . . . . .  525.466 . Refrigeratorll<>at, F. Schuberth . . . . . . . . . . . . . . . . . . . .  525,668 Register. See Antographic register. Odometer register. 
Rld:i<. 'l,;���r'�g:�.���.i��������� .���I.��: .�: .�: 525.596 
IDrl.in�e�n�l:d� r��� Valkenhurg . . . . . . . . . . . . . . . . .. 525.477 

Roof templet. H. W. Nichols . . . • . . . • . . . . .  ' . . . . . . . . . . .  525.611 Rope grip. C. N. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625.481 Rot" ry engine. F. M. Mackey . . . . . . . . . . . . . . . .  625.558. 525.559 Rotary motor, A. Clement . . . . . . . . . . . • . . . . . . . . . . . . . . .  525,532 Rotary· steam · enginet . compound, Florence & , Bennett . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525.341 Roving frames. adjusting means for belt shifting mecbanism of. M. C .. mpbell. . . .  , . . . . . . . . . . . . . . . .  525.531 Sad iron, H. B. F. Barker. . . . . . . . . . . . . . . . . . . . . . . . . . . .  625.579 Sanitary eloset. H. H. Kendrick . . . . . . . . . . . . . . . . . . . .  525,346 
Sash fastener. W. S. Grnndy . . . . . . . . . . . . . . . . . . . . . . . .  525.599 
�:. ��::.efi. �.�ill��'������·' ·'·' ·' ·' ·': '::. :'.: :'::. ':. '.: �:� sawmlll gu .. rd. J. C. Horstmeier . . . . . . . . . . . . . . . . . . . .  525.603 sawiug machine. W. H. Geisler . . . . . . . . . . . . . . . . . . . . .  625.456 sawing machine. E. &; L. Hedderick . . . . . . . . . , . . . .  525,544 8mle. beam. F. M. Smtley . . . . . . . . . . . . . . . . .. . . . . . . . . . . 525,617 

' 8c!teeD • . . Bee Window screen. ' 
Ijareen8. makina ornamental. L B. Foltz . . . . . . . . . . .  525,51J3 

�3t:t'i,"r�8!��.:,;c�ie�.����I� : : : : : : : : : : : : : : : : : : : : ::: : �m 01' SHALLOW WELLS;WITH Radl .. tor. J. F. McElroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,630 STEAM OR HORSE 'POWER 
�'ifI·�ap�r.s:8.r���ze : : : : : : : : : : : : : : : : : : : : : : : : :23jji6iO �:� S EN I'OR C ATA L.O G U E  Wall paper. H. B. Matthew •. . . . . . . . . . . . . . . . . . . . . . . . . .  23.622 --::::::=-=�::--:==W:-I=W_AM�_5..,B_R.,.O_S._J_TH __ AC __ A._�_. __ __ Wall paper. S. Poujol. . . . .  , . . . . . . . . . . . . . . . . . . . . .  23.623. 23.624 -. Washboard plate, J. A. W. Sears . . . . . . . . • . . • . . . . . . . .  23.629 A RTESIAN WE LLS -BY PRO F. E. G. Smith. A paper on artesian wells as a source of 

TRAD E MARKS. water supply. Essential geolog-ical conditions of artesian wells. Some chemical features of artesian well snpply. Contained in SCIE NTI FIC AMERICAN Sup-Apparel. men's wearing. Plymouth Clothing PLEMENT. No. 943. Price 10 cents. '1'0 be had at this House . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,198 office and from all neWSdealers. Beer. lager, Corporation of Christian Feigenspan .• 25,202 Beer. lager. Firm of H. Ziegler . . . . . . . . . . . . . . . . . . . . . . .  25.204 0 I L 1IIl E L L  SU P P LV �O ��:�8��.r c���������. ���::��� .�?����::::::::. : : : �g:� i U • Coal. hltumlnous. Goshen Coal Company . . . . . . . . . . . . 25.215 ,· Manufacturers of everything needed for Dls�I:����.� .�o����: .��:� . .  �����.���.�I�� . .  ���: 25.211 ARTESIAN WELLS Flavoring extracts. Price Flavoring Extract Com-pany . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.205. 25.206 Furniture poll.h. M. J. Waldron . . . . . . . . . . . . . . . . . . . . .  25,212 Gloves. Perrin Freres & Cie . . . . . . . . . . . . . . . . . . . . . . . . .  25.199 
pai��sH�°ft�:'eT������;��·. ����.i��: ���. �����: 25.214 P .. per. grass bleached and s!lver tissue. R. FletCher & Son . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.197 Papers, white and colored tissue and copyinlZ. R. Fletcher & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.196 ���r���� :g�!r�"iE.eJ���T3�. �.��? �������: :::: �:� Skirts. sateen. St.lefel Brothers" . . . . . .  , . . . . . . . . . . . . . 25.200 
��:\.�gt?���.:.:.,';,'t"S:I'lVt���gi'.r .f°�g:t:'·.·.·.: ·. · .. ::: : :  �g:i� 
re��t 1)f;;rb����,}de �;�:��ng' Extraci'(jomi>any �:Yf) 

A in'hu ed copy of the specification and drawing of any p .. tent In the foregoing list, or any p .. tent in print issued since 1863, will be furnisned from this office for 25 cents. In ordering please state the name and number of the patent desired. and remit to Munn & Co .• 361 BrOadway. New York. 
Canadian ),ate n ts ruay now be obtained by the inventors for any of the inventions named in tbe foreIwing lI�t. provided they are slmple, .. t a eost of $40 each. If eomplicated the cost will he .. lIttle more. For full instrnctlons address Muon &; Co .

• 
361 Broadway. New York. Other foreign p .. t.enta may also be obta.\ned. 

for �Itbe. Gas, Oil. Water,pr M,lleral Test.s. BOIlers, EngInes, Pipe, lJordage, Drilling Tools, etc. 111 fts'd catalogue, l)Tice lists (Iud discount sheets on request. ' 
Pittsburg. OJ! City and Bradford. Pa • 

Also. 32 Cortlandt St .• New York. 

Tho TYD8writ�r 
EXCHANGE, 

8 Barclay St. , New Yo rk. 
We will save you from 10 to 
50 per cent. on Typewriters of Bll makes. 

P- Suntl fot' eatalol/lU. 

C aso l i n �  
E n gines.  
Marine and S ta-

��o�ar,: 
p .

1 h. p. 

Safe Simple, Eco-nomical. __ . ..:..::..-<:"--
T H E  GLOBE G A !'!  E N G I NE COMJ'Al'il' , li3 N. 1'th Street. Pbiladelpbia, P R .  

U N I O N M O D E: L  W O R K S  C r1 1 CA G  

Nine years with best results, is the 
reason why the 

OLDS C ASOLI N E  
E N e l N E S  

take the lead and have so 
great a sale. 

l1r Send for Catalogue. 
p, F. O L D S  8c S O N ,  Box 218 .  La u sing, Micb . .  U . S . A .  

n.EA,D Y ! 
Fourteenth Editiol/. of 

Experimental Science 

M U N N  & CO. ,  Pub l i shers. 
Office of the SC I E N T I FIC A M E R I C A N ,  

361 BROAD WAY. N E W  YORK. 
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SEPTEMBER 1 5, 1 894.] 
A Great Repository of Practical a'll,u 

Scientific Information. 
One of the Fullest, Freshest, and Most Valuable Handbooks 

of the Age. I ndispemable to Evel1l Practical Man. 

P r i ce $2.00.  
Free of Postage to any Addre ss  in the World. 

The Te�hn�-�h;mi��l n e�e!�t ���R : 
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German of Drs. Winckler, Elsner, Heintze, Mierzinski, 
Jacobsen, Koller, and Helnzerling. With additions by 
William T. Brannt and William H. Wahl. Ph.D. (Heid.), 
Secretary of the Franklin Institute, Philadelphia. Illus
trated by 78 engravings, one volume, over 500 pages. 
12mo, elegantly bound in scarlet cloth, gilt, closely print
ed, containing an Immense amount and a great variety of matter. 

Price ,2.00, free of postage to any address in the world. 

ter!."oft'i,tc�:;:;;,;'!t:r'j'::o�,h�e'�ingJh;.�'ttlf;::,b!,j 'J!oii:;; 
to any one in any part of the World who wiU furnish his 
addres8. 

H E N RY CA R E Y  B A I R D  1£ CO. 
INDUSTRIAL PUBLTSlIERS,BOOKSELLERS & IMpORTERS 

� 1 0  Wal n u t  St. , Philadelphia, Pa., U. 8. A. 

CONTRACTS WANTED. 
To manufacture Hardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 

If so, we can supply you. All sizes 
m O ll ll t e d  and u n m o n n te d .  always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe ... 
cial purposes. ur Ask Jor catalogue. 
The C I, EVELA N D  !STO N E  CO. 

2d Floor. Wilshire, Cleveland, O. 
�M.r: �'b'vl�'};'1�8 N INVENTORS. 
Experimental work of every descr

�
tion. Automatic 

machineM'll¥fjW\r�a�ltNi.: r.c:okl�r:,� if.ri:rcular. 

STO REKEEPER �ox'!.i�� 
Register. It gives you a record of 

the days' sales that can he sworn by. 
Enforces accuracy and honesty. 
Three duplicate tickets, one for 

��;;o��ri£��t�� ��s:f:t�.;! �:� 
will s8ve you many times its cost. 
Best "Day Book" on earth. Send 
for an illustrated catalogue which 
tells you all about it. 

CH ICA GO AUT. REGISTER CO. 1M MONROE STREET, CWOAGO 

ON C H EMICAL LABORATORIES.-
An address by Ira Remsen, in which is discussed the part that chemical laboratories have played in the advancement of knowledge and the legit,imate uses of the chemical laboratory of a university at the present tiflle in this conntry, delivered on January 2. 1894. in connecthm with the opening of the Kent Chemical Laboratory of the University of Chicallo. Contained in SCIENTIFIC 
���:�c,.t{'at �gt,;��:E.ii� f�� �r;ewsa:!f:J? 

cents
. 

ALLE ----E:fl' CAST INGS FR2;"1 SPECIAL ERNS � . -� A8L AN-D F I N f.  GRAY I RON A L S O  ST E E L  

-O-EVLIN v· CO f I N( TINNING JAP�- PlllT 
AS (.II F I N I S H I N G . ANf\llNG . '  TtiOM LEH IGH AVE ", AM[RICAN ST PHILA  '-�� 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 8 94. 

The prices of the different publlcations in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year $3.00 
The Scientific American Supplement (weekly), one 

year, - - 5.00 
The Scientific American. Spanish Edition (month-

ly). one year, - 3.00 
The Scientific American Architects and Builders 

Edition (monthly). one year. - - 2.50 
COMBINED RATES. 

The ScientifiC American and Supplement -
The Scientific American and Architects and Bulld

�1'8 Edition, -
Tbe Scientific American, Supplement, and Archi

tects and Builders Edition, 
Proportionate Rates for Six Months. 

This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of MUNN &; CO., 361 Broadway, New York. 

Egg Beater & Potato Masher 
N o .  liOIi, "66. 

Patented September 26, 1893 . 
Fl U,- SA I .E, 

County. State, or Entire Right. 
Apply to THOS. J. ANDRESS, , 

821 Cherry St., Philadelphia, Pa. 

PATENTS 
' taken through Munn & Co. receive special notice in the Scientific Amer-!:i��;.,,��i&I��!���g, :.:;.

e
�� I��f::i 

circulation of ant :scientific work. f3 a year, Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 

�"'" PE. WHEELS. MODELS L!XPERIMENTAL WORK_�lIVICHl"ERY NDVnTlE8 It ETC. nE.W YORK GTEII'OIL WDRKS 100 NASSAU aT N,y, 

WIFE CANNOT SEE HOW YOU DO 
IT AND PAY FREI G H T. $14 Buys our 2 drawer walnut or oak 1m. - proved Wgh Arm SIDgersewing machine 

an�nh!�v�n::::;, n���:�ie��rt�a
l�'Y�:r!� ��t� 

.&.utomatieBObblnf\Vlnder, Selt�Threadlng C,.lln. #rj1illi!!!l!!iP'il der Shuttle, Self.Settlng Needle and a complete 

DENSMORE " 

MATCH � MACHINERY. 
THE " CLI MAX " 

Stereotyper and Mould ing Press 
combined, for making perfect Cel l u 
l oi d  �re .. e o t Y I)f�fii to be used in 
place of metal stereotypes. Also for 
making Rll b hel· l"tntnps. Should 
be in use in every printing office. 

See SCI. AM., Dec. 30, 1893. Send for 
circular to 

T H E  J. F. W. DORMA N VO. 
2 1 "  E. German lOt . .  

Baltimore, ill d. 
Manufacturers of 

Rubber Stamps, Vulcanizers, Stereo
type Machinery and Supplies. 

BY 

CHUCKSJ�:z!�!!�t��! 
Pat'd Rpversi b l e  

ifh�';:·sii�1
u
�ta�NN":esl�.

s�n�r�� 
LOCK, R. 145, 39 Cortlan4t St., New York 

S INTZ GAS ENG INE  00 .  
GRAND RAPIDS, MIOH., 

U. S. A. 
Manufacturers of the S i u t z  �tn .. 
ti o n R l'Y a n d  lll Rl' l n e  (� nl!l and 
GRso l i n f� Ji:n lr i  .. . ·s.  Especially 
't�:gtrgg.

for
R�ri':

t
�i�

d u!��;.r; 
tured or natural gas - Boats and 
launches. Prices-witbin the reach 
of all. pr Send for Uatal<>gue. 

Mention tbls paper. 

MANCHESTER SHIP CANAL. - A 
history Of this great engineering work, with fln account 
of a voyage up the canal . in which are described the 
various works of interest constructed in connection 
with the new waterway. \Vith H illustrations. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 964. 
Price 10 cents. rl'o be had at this office and from all 
newsdealers. 

Other details in regard to this important work may be 
found in SUPPI,EMENT. Nos. 68;i,  " 1 1>  (2 illustrations), 
and "63 (witb map). Price 10 cents each. 

The Bai ley Automatic Bicycle B rake 00 is as quick in action 88 thought it
self. So unobtrusive. the rider 
would never know he had it were it 
not for the instant and e.fJective a\(1 
it gives him when wanted. B !.ILEY 
M�'G. CO., 207 S. Canal St., CHICAGO. 

S T E R EOPT I CON S .  MAG I C  L A� T E R N S  A N D AG,CESSORI ES. S E N D  FOR CATALOGUE 
TO CHAS BESELERMAKER218CENTRE 5T. 

- _  N EW YO R K . 

VEGETABLE PARCHMENT.-A VAL-
uable paper on the properties. uses and manufacture of 
this product. Contained in SCIENTIFIC AMR:RICAN Sup
PLEMENT. No. 94;). Price 10 cents. To be had at this 
office and from all newsdealers. 

1 75 
PROPOS ALS. 

U S. ENGINEER OFFICE BURLINGTON, vir. SEp· 
• tember 5, 189i.-Sealed proposals in triplicate. for 

dredging 'to Great Chazy River, N. Y., will be received 
����eN"."
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SMI'J'H S. LEACH, Captain Engineers. 
U S. ENGINEER OFFICE, BURLINGTON, VT., SEP• tember 6, :I89i.-Sealed proposals In triplicate liJr 
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g�i'i1i l�k1'6'kr:"����I�"W'::�e�� application to 

Towers, Tanks and Tubs 
PATENT SECTIONAL 

ALL IRON TOWERS. 
PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
Loui siana Red Cypress Tanks 

a Specialt y .  

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

LOUISVILLE, KY., U. S� A. �HIGH GRADE ONLY. Warranted. Contract
ors desiring a trustwortby Jack Screw. a4-dress RUMSEY & Co., Ltd .• Seneca Falls, N. Y. 

LIGHT.-AN INTERESTING A RTI-
cle by Mr. Poincare upon the researches of Maxw�)l 
and Hertz. The Maxwell Theory of Currents. Nature Qf, 
Light, Experimental VerificatIOn of Maxwell 's 'l'heorf, 
Electric Exciters, Production of Interferences. Synthf}
sis of Light. Contained in SCIENTIFIC AMERIC' AN SuP
PLEMENT, No. 960. Price 10 cents. '1'0 be had at t h is 
office and from all neWSdealers. . 

MONEY MA E I selling Beveridge's Automatic 
Cooli:er. Best coo ' utensil. Food 
can't bum. No odor�&ves labor and ::Dt�j: �:�:��!,

stoG;ot�:;� 
One agent sold 1 730 in one town. 
----Write for terms.---- -W.E-BEVERIDGE Baltlmor Md. 

The Berkefeld House Filte r" 
The best and most reliable filter in the market. 

tested and indorsed by many leading au· 
thorities in Europe and America. It gives 
a continuous flow of filtered water, abso-
�d�
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face of tbe filtering cylinder. Cylinders 
can be sterilized by boiling in water for 
�;;: ��Rrtiil�i:'lj

c
1ft¥�lt

ri
�:,:� 4 Vedar Street, New York . 

J 8� D�:,�eT�\�a�,::���;h;��::.e�nln �::���e� 
'15 000 now In use. World's Fair Medal awarded machine and attach. 
m:nts. Buy from factory and save dealer's and agent's profits. 

REE Cut ThlsOnt and send t().dayfor machine or large free F catalo�e, testimonials and Glimpses of the World's Fair. 
STARRETT'S 1�!e�n�!!�lo!�!h�O�! Useful Books! 

OIFORO M FG.  CO. 34Z Wabash Ave. C H ICAGO,ILL. 
M A T H E M A T I C A L  TABLES.-BY 
Joseph de Perott. The bibliography of works contain
ing inathematiC'al tables, with notes descriptive of them. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
966. Price 10 cents. To be had at this office and from 
all newsdealers. 
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tained with a common bevel. 
Clamping screw head not shown 
Let into a rabbet fiush with the 
surface of stock which will lie 
flat on work. Made in three 

sizes. 6 $1.25, 9 incb, $1.50, 12 inch, $1.75. 

L S STARRETT ManUfacturer of Fine Tools, 
• • , P. O. Box 13, ATHOL, MASS. 

* THE " M U N SON JJ TYPEWRITER. * 
This machine is an U evolution," the outgrowth of years of experience and the 

best 
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f �!���fc.
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eal
C:�r�::�t� the 

En�i l J' operated. with U n iversal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
durab l e  and .. asi ly kept in order. 30 keys, 90 characters. Weight, with carry

ing case, 16 pounds. Special wbeels for different languages. 
Highest Medal Awariled, World'. Fa ... , Chicago, 1898. Send for circula .. to 

The Munson Typewriter Co., 1 7 1  E. Division Street, Chicago. III., U. S. A. 

Manufacturers, Agriculturists, Cbemlsts, Engineers 
Mechanics Builders, men of leisure and professiona. 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books tbrough tbe mails 
at very small cost, A comprehensive catalogue of 
useful books by different authors, on more tban fifty 
different subjects, has recently been published for 
free circulation at tbe office of this paper. Subjects 
classified with names of autbors. Persons desiring a 
copy have oniy to ask for It. and it will. be mailed to 
them. Address, 
M U N N  &; CO., 361 Broadway, New Yol·k. E ·  ES C O P E S  ,� T L C A T�E�g;� �  

w. & D .  M O  G [ Y. 
_ _  ' B A Y O N N E  C I T Y N J 
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(Ht D IN A R Y  RATES. 

J lI shle Pna-e. each i n serti o n ,  - '7 :;  cents a line 
Bael, P age, each i n set"tion . • • 5 1 . 00 a line 

rr If'or some cimlses o f  AWvIl'rt;"ements. Special and HiA;/wr rates are reqwired. 
The above are charges per agate line - about eight 

' words per line. This notice shows the width of the line. 
and 1s set in agate type . . Engravings may head adver
tisements at the same rate per 3.l!ate line. by measure-
���}ve�
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morning to appear in the following week's issue. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11. 1890 ; Oct. 20, 1891. 

Is stufer and str{)nger thau a common bolt. The fluted 
shank prevents the bolt from turning 

in the rim and tire. 

C' 0 L D { M A C H I N E  SCREWS ' 
STOVE B O L'l'!'; 
L O C K  CAP SCREWS F O R G E D SIDE K N O B  SCBEWS 
THREADED WIRES 

AMERICAN SCREW COMPANY, 
-,'P R OV I D E N C E ,  R.  I .  
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10 cents. Also to be had of newsdealers in all parts of 
the country. -N" ide a mribul1e ! ."'.'" 'I .",.",." 

THAT'S TH E WH E E L ! 

p,- Write for Oatalogue and Agency. 
T H E  B LACK M FC .  CO.; E R I E ,  I;' A .  

KOD A I S  $100.00 
TO 

$6 .00  

Ea�tman Kodak COmpa,ll-Y, 
J Send for l ( 'Catalogue. r ' Rochester, N. Y. 

AGENTS WANTED '01\ FINE TOOLS IN EYERYSHOp 
- ,. CAT;���R (J.H.BESLY & (;0: ·AND AGEN�Y. CHICA�O. ILL.U.S.A.-
DISPOSAL OF THE GARBAGE AND 
Waste of Cities.-By W. F. Morse. A statement of what, 
during theJa&t two years. ba.s been added to our know
ledl<e on tire 8qbJect-of tbe <iisposal of City garbage and 
refuse ; with special reference to the dis-posal by fire of 
the organic waste and g-arball6 of the Chic8g-0 Fair:-
63n��in{i�i��:to'�:�l.�F

I
f/b�t,:;�c�rtl���Kt':,:·i��
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all newsdealers. 

'1\ - c;.�1 ADJ USTABLE H O L D E R S  I I I  t j,/.a I N CANDESCE.NrRLAMPS . ," 1 , O.c.w H I T E  G O .  W O RC E ST E R. ,  
/ ... . � � SEND  fOR C I RC U L A R S , M AS S .  
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The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters-
Patent No: 463,5 69,  granted " 
to Emile Berliner N ovem- ( 
ber 17, 1 89 1 ,  for a ,combined i Telegraph and Telephone, I 

and controls Letters-Patent f 
No. 474, 2 3 1 ,  granted to ! .... 1:.�: Thomas A. Edison May 3,  
1892,  for a Speaking Tele
graph, which Patents cover \ 
fundamental in ventions and } 

L���;�:��:��J 

J , itui-if i, !tutrintu. 
IS YOUR BUSINESS 
A SUCCESS ? 

THEN YOU USE 

printer's Ink. 
WE ARE PROFICIENT IN THE ART 

OF PRODUCING UNIQUE AND ARTISTIC 
ADVERTISING MATTER, AND MAKE 

ILLUSTRATED CATALOGUES A SPECIALTY. 

LET US HEAR FROl1. YOU. 

A .  H .  K E L LO G G ,  
- 409=415 PEARL STREET, 

f"P'i'emo"'"'c'il'mera'''1 i 
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Sc i ent if i c 8�'G atalogue 
RECEN T I,Y PUBLISHED . 

Our New Catalogue containing over 100 pages, includ .. 
Ing 'works on more than fifty dllferent subjects. Will 
be mailed free to any address on application. 
llnJN N  & C O . ,  PubZ;"hers SCIENTIFIO AMERICAN, 

361 B"oadway, N ew York. 

NEW YORK. 
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ARTRIDOES. NO DARK ROOM REQUIRED. 

Best and Most Practical Camera In the World regard. 
leBs of price. , Prices. SS to 81: • . 

,g"'AilMod :lm' � _ �"", .. .w..N:. 
Boston Camera Mfg. 00., 382 Tremont St., Boston, Mass. 
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CASH PAID for all kinds of good Seco n d-hand 
Iron and WOOd-Wol'k i n g'  lli achi n el·}� • ........ Address W. P. DAV I !';. ROCHESTER, N. Y. 
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Quick process and large stock. When 'in a �urry. 
buy of THE TA N I 'l' �; e l l . ,  NEW YORK CITY. 

CINCINNATI. and STROUDSBURG , PA . 

The Kombi 
Camera 

Ma.kes a picture the size of 
this and in any shape you 
please. It Is a comblned 
camera and graphoBcope. l� by 2 in.-wei"hs 4 oz. 
GOes in any pocket, no tri-
Yfgy�

O
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WiU photograph anvthihlg , 
� or a;nybod;y. Can be made vm'y profitable. � The Kombi ,  complete, sa.BO. 

- - ;..- Strip o f  Film (2� exposures) 20 . . � cents additional. . .  
U not for sale by your photo dealer, the Kombi will be 

sent to any address. postage paid, on receipt of price. 
ALFItKU C. K �;llI l'ER, 2(JS Lake S •• , Chicago 

MR. BOOKKEEPER, 
do you know wha� t4e Comp

tometer is r It costs you nothing �� ��t
O:rl� l�ar��:elft ��u�: 

accuracy. is twice as rapid as tbe 
best accountan t and relieves all nenous and mental strain.. 

Write for Pamphlet. 
FELT " TARRANT M F G  �O . 

.2-58 ILLINOIS ST., CHICAQO. 

A T  L A S  T !  to���C/J'�I1j� C> X L El R- .  
The only one. Saves annoyance. Saves labor. 

KRI IH,EIt MFG. CO.,  
Pi"" Agents Wantea. Gran d Rapids, Mich. 

Engineers and F iremen ��p6't::i �n 
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pass an examination to procure an engineer's license. 
The Stromberg PUb. Co., 2715 Cass Ave., St. LouiB, Mo. 

pro ES'rA B I , I !>! II E D H it S .  
The M ost Popular Scienti fic Paller i ll the World 

() u l )- 8 3 . 0 0  IL V e n l'. l n c i li d i lu r  l'o llf l n Q' e. 

\V eell l r-:i� N Il lU b c l' S  n, Y Clll'; 
'r h l "  ", i d f' l r  c i l'c u l u t f' cI and �piendidly illu8trated 

paper is publisbed weekly. Every numbe,' cllntains six
teen pages of usefu) information and a Jar�e number of 
orbrinal engravin.- 8 of new inventions and. discoveries, 
I·epresentin� F.ngineering Works, Steam 'Machinery, 
New inventions. Nove]ties in MechaniCS, Manufactures, 
ChemisLry. ElecLrlcity TelelITaphy. Photography, Arch;. 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 
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TI1'IC AMERICAN will be sp.nt for one year-52 DqIDbers
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publishers j six mOllLDs, ,1.50 : threemontb-s, $1.00. 

Clnbs,-�pecial rat�s for several names, and to Post 
Masters. Write for particulars. . 'rhe safest way to remit IS DY Postal Order, Draft. or 
I<Jxpress Money Order. Money carefully placed 'insIde 
of envelopes. securely sealed, and c,orrectly addre,ssed, 
seldom A'oes astray. bilt is at the' sender'" "jsk. Addres. 
all letters and make all orders. drafts, etc .. payable to 
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jtitntitit �mtrita" jupplttutnt 
This is a separate and distinct pUblication from '['HE 

SCIENTIFIC AMERICAN, but is uniform therewith in size. 
every numbel' ('ontainiuj;( sixteen large p�eB full of 'en .. 
fll"avin�8t IDimy' of whicb are taken froin foreign papers 
and accompanied with tl'anslated descriptions. '!'H II: 
tlCTENTIFIC AJlERICAN tlUPPJ,EMENT Is published weeI!
ly. anu inchides a very wide range of contents. It prel'" 
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B�l� 
A M E R I C A N  GAS F U R N ACE CO . the  principal departments of Science and the Useful 

of ELIZABETH, N. J., PATENTEES OF :� Arts. embracin� Biolo�y, Geology. Mineralogy. Natnral 

t sents the most I"ecent papers by eminent writers in all 

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

A COlnpl ete �y�te lll for the generation of a History. Geo/ITaphy. ArchreoloA'Y. Astronomy Chemia-

C H EAP AND PERFECT FUEL  GAS try. Electricit!, Ligbt, �eat: Mec�anical FJngin�e�ng. 
• Steam and RaIlway F.n,;nneel'lng, MInIng, ShIP BmldIng, 

, �" ....... ' of opemtion, ab?ut one cent an - '@!!!!IlJ" hour to each '!Indicated horse pow-
er. For circularst-.etc'J address 
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GAS BLAST FURNACES ,  Marine Engineer�ng, Ph?to�raph�. Te?hnoIOg�. Manu-
for all kinds of Mecbanical Work, factu.riD/Z lndustrles. �anltary Eng-Ill.eerIng, Agrlcu�ture. 

H I C H  P R E S S U R E  B LO W E R S ETC HortICulture. nomestlC Economy, BlO"rapb�, MedICi�e. , I etc. A vast amount of fresh and valuable lnformatIOn fir IUustrated Oatalo{fUes on application. obtainable in no oLber publicat'on. Address, 80 N A SSAU lS'l'ItEE'l', N EW Y ORK. The most important Engineering Works, Mechanisms. SAVE � YOUR  FUEL 
By using our (stove pipe) RADIATOR. 

It has 120 Cross Tubes where 4866 
in. of iron get intensely hot, thus 

ONE swve or furnace do the 
TWO. Send postal for proofs 

men. 
our Radiator, the first 

frotn each neighbQrhood filled WHOLESALE ,price, thus Hecuring 
agency. Write at once. 

ROCHE8TEfl flADIA'rOR CO., 
Hoohen.r, N. Y. 

U N IV E R SAL L A M P  HOLDER . I HOW TO MAKE T ELEPHONES AND 
Place your lamp just where you want it. 'l'elephone Cans.-Directions for making the latest and 
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T H E  ELECTRIC  STORAGE BATTERY CO .  
SOLE MANUFA.CTURERS 01' 

THE CHLOR IDE  ACC U M U LATO R . 
Elements of all sizes, from 100 np to 10,000 watt-hours capacity each 
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and Manl!facLures at, bome and abroad are i ll ustrated 
and described in the STTPPTJJ!llfENT. 

Price for tbe SUPPT,EMENT for the United States, 
Canaaa, and Mexico. $5.00 a year j or one copy of the 
8CI1!;NTIF1C AM RHJCAN and one copy of tbe 8UPPLR� 
MENT. bOLh maileD for one year to one address for $7.00. 
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express money order. or check. , 
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BU1LDJ±:RS' ED1T10N is lssued monthly. $2.50 a year. 
Sinllle copies. 25 cents, Tbir[y .. two large quarto pages, 
forming a large and�splendid lla�azine of Architecture, 
richly adorned with eleqant plates in colon, and with 
other fine engravings ; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A speCial feature is the presentation in each number 
,.)1 -a variety of the latest and best plan� fOl" private reai .. 
dences. city and country includin-Il those of very mOd

erate cost as well as" the more expensive." Drawings in 
perspective and in color are given. together with Plans .. 
Descriptions, Locations. Estimated Cost. etc. 

The eleJitance and cheapness of this magnificent work 
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Architectural publication In the world. Sold \ly all news
dealers. $2.50 a year. Remit to 
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