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THE ATLANTA EXPOSITION. 

Among the successful m eans employed to d raw vis­
itors to a l l  the great pxpositions h ave been the n ami n g  
of s peci a l  days for d i fferent c i t i e s  and States, th u s  in­
citing local en t h u siasm in the bringing together of 
peo(Jle from s uch localities. "Manh attan Day," or the 
day specially set apart at th e Atlanta Exposition for 
citizens of New York, occurred on Mon day, Novem­
ber 25. 

The Costa Rica building, sho w n  in one of the ac-

COST A RICA BUILDING. 
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companying illustrations, is located in one of the least 
obtrusive parts of the exposit i on grounds, near the 
Plaza. The architectu ral features, as will be seen, are 
n ational in their outline, the main building bei n g  sur­
rounded by a broad, sun protecting piazza, the long 
lines of whose roof are broken by s uccessive arch es and 
supporting columns. In addition to national exhibits, 
many of the dishes and beverages of that country al'e 
served. 

In another view we show lUI interior of the main 
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hall of the Fine Arts bui l d ing. There are th ree halls 
for exhi biting works of art in this building, the one 
herewith shown being devoted to statuary. The ex­
hibits incl ude work in m arble, bronze, staff, etc., from 
heroic to miniature in size. The walls are also hung 
with d rawings, p h otographs, paintings, etc. An en­
trance door to one of the othel' halls, devoted to paint­
ings, is seen i n  the backgrou nd. 

One of the fil lest views of the Electricity building is 
(Continued on page 344.) 

STATUARY HALL-FINE ARTS BUILDING. 

THE ATLANTA EXPOSITION-ELECTRICITY BUILDING, LOOKING ACROSS CLARA MEER. 
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THE BOTTLE THAT CANNOT BE REFILLED. with the period of re volution as mentioned above. 

We published not lon g ago a quotation from one of Newcomb had pointed out that if the theory of the 
our city papers, in which the statement was made revolution of the axis of rotation were true, low tide 
that a large reward had been offered by wealthy dis- at any s pot should occur when the pole of rotation lay 
til lers and brewers for the production of a new inven- nearest that spot-a suggestion with which the above 
tion, such as that above mentiolJed, namely, a bottle tidal observations fully agree. 
which, after the con tt'nts have beel! extracted, caunot • '.' • 

�o. :;()l HHOADWAY, �E'V YOI�K. be again refilled. T h e  article we all uded to stated THE TEMPERATURE OF LAKES. 

-----------=------- that di�tillers s uffer great losses from the refilling of According to De�mond Fitz Gerald,  M. Am. Soc. C. 
O. D. J\IUN�. A. E. BEACH. 
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their bottles by unauthorized persons, who i mitate E., in a paper recently read at the ann ual convention 
both bottles and trade marks of standard makers with· of the society, the observation of the tem peratnre of 
out detection. the water in lakes and reservoirs i s  attended with 

We h a ve been u n able to trace up the alleged offer m ore difficulty t h an is generally supposed. Hitherto 
of reward to an y  rel iable sou rce and thi n k  it doubtful the taking of readings at any considerable depth h as 
if it was ever posi tively made. But there is no doubt been rendered d ifficult and tedious on account of t h e  
t h e  in vention i s  need t'd and would comman d  a hand- unsuitability of the ordinary mercurial thermom eter 
sOllie figure, i f  al l t h e  conditions could be realized and for such work. The i n vention of the thermaphone 
a n on-refillable bottle could be produced adapted to by Messrs. H. E. Warren and O. C. 'Vhipple enables 
the general wants of the tradH. As an evidence of this the observer to take in a few min u tes a more accu­
we give an extract of a lette r  reeen tly received by us rate reading than was formerly possible after an 
fro III t h e  proprietor� of o n e  of the largest w h i sky es- hour's careful w ork. 
tablish ments ill th e coun try. This letter reached us The t h el'maphone is  based upon the principle of the 
d u ring the progress of our search to find the offerers W heatstone bridge, and i t  enables the temperature 
of the alleged great reward: to be read at the s u rface of the water, the two met­

.. In reply to your favor, we beg to state th at we als which form the circuit being suspended at the de­
h a ve been in t h e  market for years for a bottle that sired depth. The t wo arms w hich com plete the cir­
could n ot absol utely be refilled ; but we have come 10 cuit at t h e  surface are connected with a telephone 
t h e  conclusion that we can not obtain such a bottle ; which takes the place of thf' custom ary galvanometer. 
for if a bottle was made so perfect that you could T h e  theory of this very sensiti ve and accurate instru­
n ot refill same through t h e  neck of the bottle, the bot- ment i s  lJased upon t h e  fact that different metals h ave 
tie cou l d  be drilled or c ut, and then refilled and closed different electri cal temperature coefficients. A circu_ 
so a" to avoid d etection. "  lar 8lide wire i s  connected to the t wo coi ls of d i ssimilar 

• ' . ,  • metal, which are lowered to the desired depth by 
LATITUDE NOT FIXED, BUT VARIABLE. means of two lead i n g  wires. This slide wire is wound 

It will now and again happen to the seeker after around the edge of a disk, which carries a dial, grad­
knowledge that he will have to unlearn as well as to uated in d egrees of temperat ure. A leading wire con­
learn ; but it will be a rare experience for him to nected with the j unction of the two metal coils con­
have to call in question such a supposedly funda- nects with a tele phone receiver and terminates in a 
mental truth as that of the invariability of t h e  earth's radial contact arm, which travels upon the above 
latit ude. mentioned disk. T h e  ends of the slide wire are put in 

If there is one fragment more than anoth er of our circuit with a battery. In read ing the temperature, 
childhood's" geography lesson " that abides ever with the radial contact arm is moved back and forth over 
Ut', it is this: that "the earth t urns upon its axis. " the dial, and the telephone is h eld to the ear. 
And now we are told that it  does not, and that,  as The buzzing sound in the telephone increases or de­
a con�equence, it is l iterally true that the parallels of creases as the hand passes a certain point on the d ial. 
latitude are perpetually shi fting-not m uch, it is  true;  By continually movi n g  the h and, a poi nt will be found 
but sufficiently to make i t  comically possible, as was at wbich the sonnd ceases altogether. 'I'he reading at 
once s uggested, that certain d wellers in the proximity this point indicates the temperat ure of the distant coi l. 
of the Canadian border lin e  never know for m ore " This i nstrument is  so accurate that its results can 
than six months together in which country t h ey be depended upon to m uch less than 0'1° F. , and a 
l ive. series of temperatures throughout the vertical can be 

The axis of the earth, or, to speak more accurately, taken with an allowance of about a minute for each 
th e axis of the earth's figure, is an i maginary line. point observed." 
passi n g  through the center of the earth, a n d  term i- Surface Temperatures. -During the winter, from the 
Ilatin g  at its t wo fiatt pst point�, k n o w n  as th e North latter part of December to the breaking up of the ice 
and South Poles. Up to the year 1888, it was sup- in the spring, the tem perature of the water under the 
posed that the f'arth rotated about t his axis. If this ice is 32' F. The water then warms at a uniform rate 
h ad been true, the latitude of any gi ven spot, as d e- to 72' F. ill the m iddle of June. From that time to the 
termined b y  observation, s hould have 1)een invaria- m iddle of August it varies between 73° and 78°, and 
ble. As a matter of  fact,  it had been noticed, even then falls regularly to 37' in the m iddle of  December. 
as far back as the last century, th at th ere was a slight, Bottom Temperature. -In a pond less than 25 feet 

SCIENTIFIC AMERICAN SUPPLEMENT but perceptible, variation. T h e  latit ude of a given deep the bottom temperature varies very little from 
spot, as shown by two observations taken at differ- that at the surface. In the d eeper lakes very interest­
ent t i m es, would be found to vary. ing phenomena occ u r, which have an important bear­

I'or tile \Vee\. Endin::; November 30, 1 8 95 . 
Between the years 1884 alld 1888, Dr. S. C. C h an- ing u pon the question of domestic water supply. The 

,dler gathered together all th e observation s  that h ad observations were taken in connection with the Boston 
PAGE from time to time been made, and, after a careful water works at Lake Cochituate. Price 10 cents. For sale by all newsdedlers. 

L BACTERIOLOGY.-Recent Advances in Bacteriology. with I ' bl t th t th . t· 
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Special Reference to Food.-By M. V. BALL, M. D.-An interest- ana YSIS, was a e ,0 prove a ese varIa Ions are e pOIn 0 maxi m u m  ens) y 0 res wa er IS 
inglecLure oelivered before the FraLlklin Institute, ................ 16610 accounted for by the fact that the earth does not 39'2° F. This is about the te m perature of the bottom II. ROTA"Y, HO]{'l'lCTJL'l'URE AND AUBOHWULTUHE.-
Autumn COlOr in tbe Pmes.-A description by MARY 'l'UEAT of rotate about its axis of figu re, as above described, but of the lake w h en the s urface freezps. "The sevt'ral tb:r�'i����;nAa�;X

r
b���e��f�:rn·Pla;lt8.:.:BY·Jciii:i·R::iA·CKSO"N::':' 1

6604 a bout anoth er axis, whic h he ca lIed the axis of rota· st rata lie in their order of density, decreasing gradually A most intere8ting b,nanical study, fully illustrated.-53 il1ustra� 
tions _ _ _ _ _  , .  ............ ............... ....................... --.-...... 16002 tion. T his axis of rotation bisects the axis of fi�U!'e u ntil within a few feet of t h e  surface, when they sud-
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����: 16609 at i ts center, and always preserves the satue direction denly fall t o  the freezing point adjoining the i ce. " 

fl'ree Culture-An Interesting Experiment.-frllis article, by C. b t . I I I d . T d f t · A. DANA , gives details of 80me interestmg experiments carrIed in space; u It s  po es " ow y escnbe a circle about 

I 
he bo y 0 wa er remams unchanged throughout 
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t
e �������'c�ri'l�Lg�pe:��Detai·1s· ()f t,be wi·riiel: ,;arietie�"of' tlli8 10004 the poles of the axis of figure. Frorn t h i� con�idera- the winter. At the breaking u p  of the ice, the surface 

melon . . ......... . ............ . ..... .. -.................................... 1ti605 t ion it is evident that the parallels of latitude do water warms up to the temperat ure of the bottom Ill. CHE�IlS'l'RY.-'l'be Synthesis of Proteids ........... . ......... 16612 
IV. l1JLECTRICI'l"Y.-Tbe �]Iectricity Works of tbe Great Nortbern not prel'erve the same planes relative to space: but layers; the whole body is throlVn into" unstable equi-
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r���: have an osci l latory Illotion. Hence t h e  variation. libriulll," and circulation takes place from top to bot-
c
O�i!,���i��a�r,;,�na��d Ji���:���PA���io;;of·Ai;.·ii.;dotb·er·(ia8e8::.:. 16606 The m otion is fairly well illustrated by a spinning tom. As soon as the surface is 5° F. warmer than the 
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16608 tical line, while th e  peg and t h e  head describe two of the bur face continues to rise, "the bottom remains 
v. GEOLOGY.-The Volcanoes of IIewaii.-By EDWAHD EVERETT. circles about t h i s  vertical line. The motion of any at exactly the same temperature th roughout the long 
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�.�� 16601 para llel l ines on the top ,viII rou g h l y  approxiInate to period of stagnation," covering about seven lllonths, 

V\�;Wi���r��nyg�:eIl��:V���lg�sa����?i;;,;:_�i'lif��t�WgA�� .. ��� 16606 t h e  1lI0tion of the l ines of parallels of latitude on the dnrin g  which time it varies only a fe w tenths of It 
VII. MECHANI,'AL E;)iuINEI<JRING.-Hydraulic Ejector.-A de- earth's surface. The above illustration will on l y ap- degree. From this it is evident (1) that the agitation set 

��;trJ���.��.��.�.��.�.���.���.I��.����
t
.��.��.����:.���.����.�.���l.�� .. 16606 proximately show this rnotion of the earth, for the up by the winds at the surface does not penetrate 

Improved Sbapmg Machjne.-A 16 inch shaping machine for h b 1 t . 
heavy work........ . ............................ ...... ........... . 16606 reason t at t e a ter IS com plex, bei n g  m ade up of very d eep (experience shows fifteen feet to be about 

\"lI�vi�t';;�:1i�l A���yr���sGo�
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ri,;;;�g[_��i�tR���rJ': oI�';,��� t w o  �uperposed motions. T h e  pole of rotation move� the limit); (2) that there are no convectional currents 
ou\l�d':��·s�r.g�;i��"t'�eL��';,�-�'B"'i·tviLLTA·,i·oLivF,ji"MooR.i 16613 in a small circle w hich i.s itself moving around the at work to effect a change of temperature; and (3) 
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16612 pole of the earth's figure. that water is �uch a poor cond u ctor of h eat that the 
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new illuIlllllant ...... . .............. ... _ . ................ .. . ..... ......... 16614 and 434 days ; th at of the larger between 361 and sixty-five feet. 
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�h��I��k:�� 36972 days. Weekly ohservations of tem perat ure in Lake Cochi-

methods employed.-< illustrations . ....... - ......... .' ................. 16500 The radius of the smaller Clircle is  14 feet. The tuate for a period of four years show th at the s urface x. NATURAL HISTORY.-Lummous Animals.-By 'l'nO>IAS R. R. STEBBIKll.-Tbe second installment of tbis interesting subjec!. .. 1C600 center of the circle itself travels in an ellipse, the agitation by th e wind keeps the water at an even tern-
X1
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b
�6������:;ci�;c':a���d°;..:�:��r��� major axis of which is about 25 feet, and the minor perature for t h e  first ten feet of d epth, and that be-

enameled pICture on glass or porcelain ............................... . 16608 about 8 feet. low fifteen ff'Et the effect is very slight. xu. SClE.:s-CI3J.-The Sun's Heat.-An interesting artIcle by Sir 
R�,',\��i;ft�A&�owiedge·ofij,.;·_�;;c;ent .. ci:iin;,se:�(;i�(,,;il'eresnii 1ti605 A remarkable verification of Dr. Chan dler's d is- T h e  Effects of Stagnation . -The d eeper, quiescent 
of some interesting studies on the science and civili7."I.on of the covery was afforded by a series of tidal observations layers of water gather the organ ic mattel' from t h e  

xll��;:��i����eG·�·.:..:A·vi;i�·��·ih�··ii�i;�k·�·p����·�iiils·.':":·D�: 16601 extending over 35 years, two of which were taken on waters above, and" d.,cay goes on until the oxygen is 
sfribe� a ViSi\ made to the mills by tbe members of tbe American the Pacific Coast and one on the Atlan tic. These used u p. "  T h e  water becomes dark in color a n d  ac-
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6609 1 sho w a mean time of oscillation of the sea's level of quires a disagreeable smell . -A descnptlO,?- of Tre1!lzond. where 500 Armenians were recently • • 

wlI88IIoCled.-l'llustJ:atIOD ••••. . . . . . . . • ••••••••••••••••••••••••••••••••• 16610 431 plus or mmus 4 days, WhICh agrees remarkably Commenting upon these fact-s, Mr. F. P. Stearns 
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stated that these lower strata of water, which are un- ing attained her greatest western elongation at the I Cycle Notes. 
able to get any fresh supply of oxygen from the air, end of November, she is now approaching the sun Bicycle Law.-Summing up the law pertaining to 
accumulate free ammonia and other sol i d  and gaseous again. On the 1st she is about five degrees from bicycles in a general way, it may be said : 
prod ucts of d ecolllposition. Hence it is desirable that Spica, or a Virgin is, and at the end of the month she 1. Municipal corporations or cities are liable to a 
t h e  domestic suppl y  should be taken from near the will be i n  Libra, near t h e  borders of Scorpio. She  bicyclist for inj uries incurred by reason of defecti ve 
�urface and wa ste water drawn off from the bottom. will be neal' Saturn in Libra on the 22d , and for a few roads (namely, unguarded embanklllent, a deep rut, a 
In th is way the evil effects  of summer stagnation may mornings before and after that date, and the conj unc- large stone), provided he is not gUIlty of contri butory 
be partly overcome and the  w h ole body of water im- tion should be a sight worth getting up before sunrise negligence. A city is under no special obligation to 
proved at the autumnal overturning. to see. wheel lllen, and the defect m ust be such as to cause in-

It is possible in the sum lller to sink a bottle to the  Mercury is in the eastern edge of Libra at the be- j ury to vehicles in  general. A bicyclist injured while 
bottolll of Lake Cochituate and bring up ice-cold ginning of the month, IlIoving sunward, and on the rid ing on Sunday for pleasure or business cannot re-
water, and, at the  same tim e, fill  anot her bottle with 20th the p lanet will pass behind the sun. cover in States where" Sunday laws" are in force. 
water frolll the surface that is 80" in tem perature. In :Mars j" also in the eastern part of Libra and too 2.  A wheelman has a right of a�tion a:.:;ainst the 
view of this great difference in temperature and the n ear the sun for satisfactory observation. At the close dri ver or owner of a vehi�le who wi llfully or npgligent­
purity of t he surface water, the author of the paper of December it will be among the f;tar clusters of ly causes a collision or damages his  wheel w hile left 
suggests t hat any one living near a deep lake could southern Ophiuchus. standing by the strpet curb or roadside. It is the 
obtain very pure ice-cold water during the SUlllmer Saturn, on the 1st, i s  about 2° north of a Librre, ri8- d uty of a wheplman, however, to avert collision if 
months by taking it from the surface and leading it ing near 5 o'clock in the morning'. At the end of the possible, and he cannot recover damages if h i s  own 
t h rough a coil  of pipe placed in the  cold stratum of month it will  rise soon after 3 A. M. negligence i s  the proximate cause of the inj ury com-
water at the bottom. Uranus is near Mars at t he beginning of the month , plained of. 

Observations of Lake Superior, taken in August, and will remain in Libra, being in conj unction with 3. A traveler riding on the left hand side of the road 
show a bottom temperature of 38 '8° F. in 158 fathoms, Venus on the 28th. probably aSSllmes all risk, and is prima facie guilty of 
the surface tem perature being 50° to 53" P. Neptune is still  between the starry horns of Taurus, negligence. 

Prof. Le Conte. in August, 1873, fou nd Lake Tahoe, rising in  t he afternoon and crossing the  meridian in  4. Vehicles going in  the same d irection, the hinder-
in Cali Ol'Ilia, to be 39 '2' at 1, 506 feet; 41° at 772 feet, the middle of the  night. most may pass on either side. 
and 67° at the surface. Decem bel' opens with a full moon, the phase occur- 5. Sidewalks are exclusivply for foot passengers, but 

Nine soundings, taken i n  Lake Thun, in 1848, to a ring early on the morning of tbe 2d, when the moon a foot passenger h as a right to walk in the h igh way, 
d epth of 550 Swiss feet, show a mean temperature of is in Taurus. Last quarter occurs on the morning of and is entitled to cross the street where he may elect, 
40'7". the 9th in the constellation Virgo. December's new but is guilty of negligence if he attempts to cross ahead 

The Lake of Geneva, which is 1,000 feet deep, shows moon falls on the 16th, about 1 :30 A. M., first quarter of a vehicle. And the fact t hat a vehicle is  on the 
a mean temperature of 41 '2°, as the result of seven following in  Pisces on the morn ing of the 24th, and wrong side of the road is  no evidence of negligence in 
years of observation. the second full moon of the month occurring on the an action for inj ury to a pedestrian. 

As the result of his  own and other observations, the evening of the 31st in Gemini.  6.  A bicyclist employing an i lllllHlllerde rate of 
author arrives at the conclusion that" in a lake of The moon passes the planets on the following dates: speed on a h igh way or street may be liable c ivilly or 
the first order, like that of Geneva, the winds prod uce I Neptune on the 2d ; J upiter on the 6th ; Venus on the criminally in case of accident. If h e  recklessly r uns 
a mechanical mixture of the layers to a considerable 12th; Saturn on the 13th; Uran u!> on the 13th ; Mars his wheel against a pedestrian, he is liable  for a:ssault 
d epth belo w t h e  surface ;" "the smaller tllE' lake the less on the  14th ; Mercury on the 15th. This rapid series and battery. Recklessness WI] sometimes supply the 
these mechanical effects are fel t," .. but that this heat- of conjuJ;lctions of the moon with Venus, Saturn, place of criminal intent. and if a bicyclist kills a human 
ing is not due to conduction seems to be proved Uranus, Mars and Mercury shows, in a striking man- being while going at a dangerous rate of speed he Dlay 
by the fact that, at 65 feet depth, conduction has n er, how th ose five planets are j ust now strung along be convicted of manslaughter. 
no effect in seven months' titIle on the bottom tem- the zodiac in the morning sky. The  term "immoderate rate of speed " cannot be 
perature of Lake Cochituate." The sun enters Capricorn and the astronomical accurately defined. It depends upon time, place and 

• , • I .. winter begins about 8 P. M. 011 the  21st. It is noticea- circumstances.- Detroit Free Press. 
THE HEAVENS IN DECEMBER. ble that the astronomical seasons accord better with The l ist of royal cyclists is now so lengthy as to rep-

The first hours of a De�ember night witness a visible the character of the weathtr than do those of the civil resent every European court, and with the  excep-
bri:.:;htening of the eastern heavens upon the entry of almanac. GARRETT P. SERVISS. tion of the Princess of Wales and the King of the Bel-
Orion and his splendid neighbors Taurus, Auriga, .. f • I .. gians, each of whom rides a tricyele, the  word" bicy-
Gemini and Canis Major. One of the fiuest pageants Calve,·t Vaux. clists" may be substituted for .. cyclists." 
that Nature affords to the contemplative observer is Calvert Vaux, the eminent landscape architect, died In the British royal family the list includ es the Duke 
the vast procession of these stany magnificoes of th e in Brooklyn, N. Y. , November 21. and D uchess of Connaught and their d aughters, the 
sky. Whenever they are visible there is nothing on He was born in London, December 20, 1824, and was Princess Louise (Marchioness of Lorne), the  Princess 
the earth or in the dome that can take precedence educated at the Merchant Tailors' School, afterward Beatrice, who h as only recently l earned to ride;  the 
before t hem. I should be very sorry if my memory stUdying architecture under Lewis N. Cottingham. Princess of Wales, the Ducbess of  }<'ife, the Prince�ses 
could ever lose the im pression that they made upon Atth e suggestionofAndrewJ. Downing he came to this Victoria and Maud of 'Vale�, the Duke of York and 
my eye and mind one morning before sunrise on the country in 1848, became Mr. Downing's partner, and Princess Victoria of Sch lesweig-Holstein ,  eldest daugh­
peak of Etna, last September. Even the great crater was engall:ed with him in landscape gardening and tel' of Prince and Princess Christian. 
on whose broken edge I stood, wi th its strange fires architecture, t!le firm having laid out the ground sur- On the Continent there is no better friend to cycling 
glowing and moving mysteriously in the depths, and rounding the Capitol and the Smithsonian Institution than the King of the Belgians, who takes the most 
the i mmense circle of the horizon sweeping 800 miles at Washington. paternal interest in  the wheelmen of his dominion. 
across sea and land, were spectacles less commanding Afterward Mr. Vaux became associated with The Emperor of Germany h as j ust bptaken h imself 
than that of Orion and his company sentineling the Frederick Law Olm�ted and with him presented to the  pastime, and other crowned bicyclists are the 
purple-black heavens. a plan for the laying out of Central Park in this city, King of Portugal, the King of Spain, t h at daring' hUD_ 

. This is a good time, before the h8avy snows of mid- I their design having been accepted after com petitive tress the Empress of Austria, the King and Queen of 
winter have rendered the out-of-door use of a tele- examination, which had been suggested by Mr. Vaux. Italy, the Killg of Greece, and last, b ut not least, the 

scope inconvenient and uncomfortable, to study the During the work upon Central Park Mr. Vanx was the Czar and Czarina, for whom t wo tandem bicycles have 

starry treasures that cluster in the constellations consulting landscape architect of the De partment of been made in Nottingham, England. 
j ust named. The Pleiades in Taurus and the Hy- Public Parks. His reputation a" a landscape archi- Of Continental princes and princesses devoted to 

ades, forming the  V-shaped figure in the same con- tect was then firmly established, and when Prospect the bicycle, the  list wonld savor of  the Allllanach de 

stel lat ion,  are superbly beautiful objects for the opera Park was laid out in Brooklyn, in 1865, it was Gotha. 
glass. Is Aldebaran, the chief star in the  Hyades, and after designs made by h is firm. Subsequent to this The bicycle craze has invaded the precincts of the 

one of  the  most beautiful anywh ere in the sky, rose the firm designed the public parks at Chicago Supreme Court of the United States. A member of this 
red or orange red? That is a question about w hich and Buffalo and the State Reservation at Niagara august tribunal m a y  be se8n almost daily spinning 
ohservers differ, and every amateur not color blind is Falls. Mr. Vaux was afterward appointed land- down the asphalt streets of Washington. 
entitled to have an opinion of his  own concerning the scape architect in the Park Department in this The foremen of the New York Department of Street 

color of that great sun in Taurus, a sun far grander city, and with Mr. Olmsted prepared tbe  plans for Cleaning have been mounted on bicycles to facilitate 

than our own. Riverside and Morningside Parks, as well as for the their inspection of the streets. 
Look with a three·inch telescope at the bright white many small parks which were authorized by the In Brooklinp, Mass. ,  a sign reading as follows greets 

star Rigel in the foot of Orion and enjoy the sight of Legislature, and are DOW in process of preparation. the  weary rider : .. Wheelmen will find d rinking water 

its little blue comrade. Try �, the left hand star in He was probably the best known landscape architect at the right of the ch urch ."  

t,he Bdt of Orion, with a l ittle larger telescope. It  i n  this country, and was consulted as an expert in Out in the fields of a suburb of Brooklyn,  a land im­
has a companion w hose color is one of the curiosi- matters of that kind by architects all over the country. proveIllent company h as erected a comfortably covered 
ties of the sky, but j Ilst what that color is nobody, In addition to his landscape work, Mr. Vaux de- shed with racks for wheels and a large ice water cooler. 
apparently, k no ws. 'I.'he distance between the two signed many cou ntry residences in N8wport and else- T he new Hudson County Boulevard, in New Jersey, 
stars is about 2'5", ann their magnitudes are 3 and 6'5. where, as well as public buildings in this city; the opposite the great city, i s  accessible to New Yorkers, 
And do not nell:lect the Orion nebula hanging below Belvedere, the graystone tower which stands at the and affords a fine fourteen mile run. 
the belt. an objeet whose i nterest for astronomer, or lower end of the reservoir in  Central Park, being a ComlllPrcial travelers who d o  not require to carry 
wayfa rer among the stars, never becomes less. AUr- \ specimen of his work. He also published an architec- lIIany samples are usinll: the bicycle in Texas, as they 
iga, too, has many telescopic beauties which lack of tural book entitled" Vil las and Cottages." do not h ave to wait for trains between towns. 

space prevents my describing, but to w hich sueh a • ,., • Australia imported $400,000 worth of bicycles from 

book as Webb's •. Celestial ObjPcts" gives a clew, and A Great Bell. England last year. 
Gemini presents to us the  wonderful twin Castor, At a few minutes past nine o'clock, October 30, the' A correspondent i n  the L. A. W. B ulletin presents 

yi elding its d uplicate charm to the smallest tele- ca�ting of the great bell for the tower of St. Francis \ the following formula as a propel' mixture of oil for 
scope. de Sales Church, Cincinnati, bpg�n, and the flow of lamps : Take a bottle which will hold a pint, fill i t  two-

Jupiter is still the only planet conveniently situa- metal was continued for about two hours before the thirds full of the best lard oil, and the balance with 

ted for observation .  It iR in Cancpr a few ceO'rees work was completed. It is the largest bell i n  the h eadlight oil, also add a piece of gum camphor about 

southeast of the cluster of stars call�d the Beehive, United States, and fifteen tons of bell lIIetal were the size of a small egg, which, being broken in �mall 

and, about midn ight, will bp found half way up the used in thp casting. In addition to t h is ,  the  clapper, pieces, easily dissolves. This  preparation gives a nice 

eastern slope of the Zodiac. Not much thaT is new which is already cast, weighs 640 pOUl'lds. The main whitp l ight, does not. char the wick, and will not j olt 

concerning Jupiter has been learned of latf', bur the dimensions of the bell are : Diameter of th e ring, 9 out. 
unceasing and evidently violpnt changes that its sur- feet; d i ameter of crown , 5 feet. It is 7 feet h igh. Folding wooden or wicker crates for bicycle trans-

facp undergoes lend value and interest to all care- Swung in the tower, the bell is to cost $10,000. For portation can be purchased in Paris for Olle franc. 

fnl observations of its appearance in thp telescope. illustrations of the mode of casting- such hells see The tenth anniversary of the safet.y bicycle was cele-

Venus continues to adorn the morning sky, but, hav- SCIENTIFIC AMERICAN of Septembe; 7, 1895. brated by a banquet in London, a short time ago.. 
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A FRENCH RAILWAY ACCIDENT. I stout �teUis and the weighty flower heads they sup- I standards, an d a credit sl i p  made out in the shipper's 

An extraord i nary rai lway accident ol'curred at the port. name, with memoranda of the kind of flowers, the 
Ga)'e Montparnas�e, Paris. at 4 P. M. on th e afternoon In the middle of thc room the flOOI' i s  closely co v- number received, and whether of the first, second or 
of T uesday, October 22. 'flw train f" o lll Granville en · ered with open boxes, each containing twenty -five th ird grade. The flowers are then passed into the 
tered the station at a speed of 30 to 35 m i les an hour chrysantheltl ums-the long stems and their dark salesroolll or stored in  great refrigerators, which are 
and was not  able to stop. 'fhe station has two stories, luxuriant foliage n early filling the boxe�, which are ranged along' one side of the receiving room in un­
the t rain house being i n  the upper story. The engine four feet or more long, half t he blooms being at each broken l ines and have altogether a capacity of nearly 
and tender crashed t hrough the wall at the end of the end of the box, and especially choice and tender five thousand cubic feet. 
station and fel l  to the street (P lace de  Rennes) below, flowers separately wrapped in t issue paper. Last wee k  The New York C u t  Flower Company, of which this 
a d i stance of  30 feet. Thanks to th e 'Vestinghouse in  a collection whose q uality suggested an  exhibition is  the home and business center, is an organization 
brakes, w hich were applied by th e cond uctor, all of the for effect and for premiums, choice specimens of the new to this industry. It is not a trust, and does not 
rail way carriages werE- saved from being precipitated new white Mayflower were, perhaps, the most sensa- attempt to regulate business of its members, but it is a 
into the street. The one h u ndred and twenty-three tional flowers. This variety and N elll esis, resembling combination of some fifty commercial cultivators, who 
passengers were considera bly shaken up, but were not the Daybreak carnation in i ts delicate pink color, joined together to sell  their products to wholesale 
otherwise inj ured . 'fhe eLgineer alld fireman were cOlllmanded the highest prices of all. Flowers of buyers direct, instead of shipping, as heretofore, to 
thrown from the engine and were not seriously i nj ured. Major Bonnaffon were also conspicuous among the commission houses. It has been estimated that the 
The only fatali ty  was tr.v  
case of a n ewswoman, who  
was ki lled by a pie�e of 
stone  from the wall. Th e 
engine  narrowly escaped 
a horse ear and three load­
ed omnibuses. C r o w  d s 
lingered in front of the 
s tation for hours. 

Inquiry was made into 
the cause of the d isaster. 
'1'he master machinists at­
tributed it to the  failure of 
the brakes to work. En · 
gineers were forbidden to 
u s e  t h e  .... Vestinghouse 
brake when entering ter­
m inal stations or stations 
pl'flvided with a bumper 
at the end of the ra ils, 
h and brakes being used for 
all ordinary purpose�, the 
,:y estingh ouse brake being 
reserved for emergencies. 
For our engraving, w h ich 
was taken froIll a p h oto­
graph, we are i udebted to 
L'lliustrat ion. 

• • •  
Ne,v York Cut F l o ,vel' 

CODlpaIl Y .  

After entering the wide 
hall of the spacious build· 
ing at 119 West '1' wenty­
t h i rd Street, New York, 
the visitor is  carried by 
the ele vator to the  second 
floor and u sh ered into the 
commodious rooms of t h e  
New York Cut  Flo wer 
C o m p a n  y .  The first 
glimpse of  the  main sales­
rOClITI, even at a quiet hour 
of the day, suggests a 
large and multiform busi­
ness ; i n  a busy time the 
visitor finds h imself sud­
denly among- the largest 
collection of cut flowers on 
this continent .  A moment 
is needed to co l lect  h imself 
after the b u rst of color 
and gale of f r a g  r a n  c e 
which greet h i llJ, and t hen 
he will see s ubstantial 
broad white tables ranged 
along the sideH of the room 
and SEt in parallel rows 
between them, with gener­
ous floor spaces reserved 
for salesmen and buyers. 
Every day of the week 
this room presents an ani­
mated scene, for, even on 
Su nday, i n  the  earl y morn­
mg, except ionally ener 
getic  Christian bu) ers are 
on hand for the freshest 
and most f a � h i o n  a b I e 
flowe rs for decorating houses of worship .  On the 
cont i n uous broad tabling along the wall� stand large 
boxes of roses as they come packed b y  the gro wers. 
T h e  contents of others are deftly arranged i n  great 
h eaps on the tables in front, wh ich  serve as counters. 
O ther parts of the salesroom are used for carnations, 
violets, l i l ies, mignonette, s llI i lax, lily of the valley, 
with its poet ical name h ere. as elsewhere. in the flower 
trade, cruelly abbreviated to • •  val ley, " with other 
flowers in season. 

Passin g  into a middle room, which  at this season i s  
reserved exclusively for chrysan t h e m ums, a n e w  effect 
is witnessed . On side tables masses of i m mense flowers 
are grouped in dee p mahogany-colored vases made of 
H Fibrotta, " a preparation of woud pu lp  with a hard­
ened shell  and glazed s u rface. T h ese tu mbler shaped 
vessels are eighteen inches deep and nine i rwhes across 
at the top, but theil' am ple size i s  needed for the tall 

A RECENT RAILWAY ACCIDENT IN PARIS. 

best stock,  and so were those of Phi ladelphia, the 
favori te new seed ling of 1894. 

'fhe  th ird room of this immense floor, which, in its 
length of two hundred feet, reaches entirely through 
to th e T wenty-fourth Street fron t, i s  in  a way even 
more interest i n g  than the others. This apartment, 
which is not open to the publ ic, is the receiving depot. 
A powerful elevator l ifts the boxes a fter they are de­
posited on the first floor at this end  of the building', 
where they are brought by immense vans direct from 
the growers' establishments or by express wagons 
from railroad stations. The boxes llIeasure about five 
feet in length and six i n ch es in depth. Many are 
made of wood , tbe corners protected by zinc strips, 
and other metallic-looking one�. two feet d eep, are of 
heavy glazed papier mache, i ron bound and securely 
strapped. The boxes are at once opened, the flowers 
examined and graded according to established 

flowers sold on commission 
in this city in a year have 
a total value  of one m illion 
dollars. If this is double 
the real SUIll , the fifteen 
per cent charged by com ­
mission merchants would 
e v e  n t h  e n  amount to 
$75, 000, and the combined 
g I' 0 W e r s thought they 
could get t heir flowers to 
the retailers f o r  I e  s s 
money. At all events, 
they can now know defi­
n i tely about the sales of 
their stock, and i f  reports 
come back to the effect 
that it is u nsalable for 
some reason they can in­
vestigate the matter, as 
they could not do when 
t h e  flo wers had been sold 
on the old lJlan. The com­
pany includes members 
from this  State, New .Ter­
sey, Pennsyl vania, Con­
necticut, a n d  R h o d e 
Island. More than ninety 
per cent of the members 
use above twenty thou­
sand square feet of glass, 
and some have g I a IS s 
houses which cover a 
h undred th ousand feet. 
Many members are stock­
holders, and those who are 
not sign certain co-opera­
tive contracts, in which 
they agree to sell all  their 
flowers through the com­
pany.-Garden and Forest. 

• •  
Po,,'cr R e qu i red for 

Ele ct."ic '.'ractiOll. 

In an article in the Sib­
ley .Tonrnal of Engineer­
i n g, Mr. .Tames LYl1la'n 
gives the results of a n u m ·  
bel' o f  tests made i n  dif­
ferent cities of t h e  power 
required for electric trac­
t ion. At Rochester, where 
the first of 1\11'. Lyman's 
records were obtained, 
t here are about 20 mi les 
of track which was in  
good condi rion at  the t ime 
of  the test. The  number 
of cars on the road was 
40, each weighing about 8 
tons, and provided with a 
15 horse power g e a r  e (1 
motor. In general the  
road was level, but  ill t h p  
h eart of the  town t h ere 
were some gradients of 
frotH 3 to 4 '7 per cent. 
Moving on the level, the 
necessary tracti ve po wer 

averaged 38 l b. per ton of car, and for the whole run 
over the four princ ipal routes at (l '5 nliles per hour 
the average horse power was 1 '4 per car, and t h� 
maxim um 6 h orse power, this latter only being ll8ed 
mOlllentaril v. 

At Buffal� the same average power was required, but 
the maxim uIll was 6 '6 horse power. In a large \:y estern 
city a car wi th  the axles coupled direct to t h e  motor, 
without the i ntervention of gearing, took 0 '92 horse 
power per ton on the average, with a maximnm of 4 '7 
horse power. In wet weather the traetive power re­
quired is reduced , the rain acting as a l u bri (�ant. Wet­
ting of the rai ls round curves is particularly effecti ve, 
the requisite traction power being thereby red uced by 
one -third. Com parative exper i ments made at Ithaca, 
N. Y. , showed that on gradients the tractive force re­
quired exceeds that on the level by more than the 
theoretical amount. 
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A STEAM ENGINE INDICATOR STOP MOTION. 

To readily stop the motion of the paper drum of an 
i ndicator, to change the cards or for other purposes, 
without disconnecting the operating cord the im­
provement shown in th e accompanying illustration 
has been patented by Henry J. Parchman, of Cedar 
Fal ls, Wis. A frame is secured to the engine or other 
support, near the cord connecting the pantograph 
with  the ind i rator, and on the frame are studs  carry­
ing pulleys around which the cord pal"ses, one of the 
studs being mounted on a slide moving in a slot in  the 
frame, the slide being locked i n  adjusted position by 
stops, one of which h as a handle to facilitate moving 
the stop in the ,lot. The cord, after leaving the pan­
tograph, not shown, passes under a pulley and around 
the pulleys on the frame, and thell<�e over another 
pulley to the indicator, so that the several pulleys 
are rotated on the forward and backward movement 
of the cord . On nne of the studs on the frame are 

fulcrumed levers pivotally 
connected with other lev­
ers fulcrumed on the other 
stud, a spring connecting" 
the central pi vots of the 
levers, and having a ten­
dency to dra w  th em to-

I gether against the pull of  
the operating cord. While 
the cord is to positively 
connect the pantograph 
with the indicator, the 
�li d e  is locked in  place on 
the frame, but when the 
card is to be changed or 
the indicator stopped, a 
stop i s  loosened, permit­
ting the  slide carrying a 
stud ami one of the pul­
leys to sl ide in the slot 
in the  frame, the  pull of 
the  operating cord then 
drawin g  the levers toward 

PARCHMAN 'S STEAM EN- each other in the opposite 
GINE INDICATOR STOP direction, against the ten­
MOTION. sian of the spring. A 

y i e l d i n g  con nection is 
thus  introduced to compensate for the movement 
of the cord without affecting the ind icator, the device 
working with indicators of any make, at. any speed 
and in any postion. 

------------�.�,.� ---------
AN IMPROVED WINDMILL. 

The wind mill sh own in the accompanying illustra­
tion is designed to ut i lize t he force of the wind to the 
greatest ad vantage, and to automatically sh ut  off the  
wind from the wh eels should its  velocity become too 
great. The improvement has been patented by Hu­
bert Schon, of Allegheny, Pa, On a vertical �haft set 
on a ball bearing is a bevel gear connection with the 
driving shaft, and on the  u p per end of the vertical 
shaft is the bal l bearing of a frame supported by the 
shaft, there be ing journaled i n  the frame a horizontal 
wheel shaft carrying front and rear wind wheels. 
Each wheel has an inner and an outer rim, between 
which  are the wings or blades, and each inner rim is 
closed at its front end by a conf', while a hood is at- , 
taehed to the  front of the outer rim, to gather the wind 
and d irect it to the blades. The vertical shaft is con­
nected by beveled gears with the  horizontal shaft, and 

SCHON'S WINDMILL. 

from the rear end of the  latter extends a vane to hold 
the wheels to the wind. To regulate the speed of the 
wheels. a curtain or apron is mounted as a roll below 
the bottom of the hood of the front  w heel, the pulling 
u p  of the apron cuttir..g off the wiud f!'Om the wheels. 
Attached to the npper edge of  the apron is a rope 
whieh extends u pward over a pulley and is eonnected 
with a governor t hat slides longitudinally on guide 
rods on a skeleton frame, the governor being in the 

J , itut iii, �mtri,au. 34 1 
form of a box adapted to be driven rearward by the examination was held, b u t, if we remember rightl y, 
force of the wind, thus lifting the curtain or apron. not one of the applicants could pass it, and it was 
Weighted racks acting on toothed trunnions on the neceEsary to fill the positions in another way. So with 
curtain shaft counterbalance the governor and draw I the Massachusetts engineers, as we are told. The ex­
the c urt'tin down when the wind decreases. To shut amination is a long one, some fifty or sixty questions 
off the wind from the wheels at any time, a second bei ng proposed, to which wri tten answers must be 
rope is connected with the curtain,  enabling the given ; a n d  it appears that the questions are mainly 
operator to raise it when desired. theoreti('al, involving principles which can be learned . 

• ' .  • from books, but which working engineers have little 
A TUBE OR PIPE CUTTER. occasion or opportunity for stUdying. The conse-

For cutting boiler tubes or pipes, the  device being q uence is, as  we are told ,  that the first-class licenses 
firmly held in place while the  work is being done, and will go to youths fresh from the technical schools, who 
the cutters having an automatic and 
posi tive feed,  the improvement shown 
in the accompanying illustration has 
been patented by Patrick H.  Benade, 
of Punxsutawney, Pa, The device 
comprises two aligned cylinders con­
nected with each other at their  end� 
by rods on which are journaled frames 
each carrying a cntter wheel. A cone 
with a longitUdinal feather engages a 
keyway in one of the  cy linders, the 
cone having a threaded shank en­
gaged by an i nternally threaded sleeve 
which has on its outside a right and a 
left hand thread, on which screw nnts, 
levers carried on one of the n uts en-
gaging inclined grooves on the other 
nut. When the tool is  placed in a pipe, and a w rench 
is applIed to the h ead, cau sing the cylinders to revolve, 
the nuts on the sleeve screw toward eaeh other, cans­
ing the levers on one of the nuts to travel up the  in­
('line of the oth er nut, as shown at the left in the illus­
tration, the free ends of the levers thus moving into 
firm contact with the inner surface of  the pipe or tube. 
The continued turning of the cylin ders then causes the 
shll.nk of the cone to screw in the sleeve and feed the 
cone forward in  engagement with the frames carrying 
the cutting wheels, which are carried aronnd and fed 
outwardl y  as the turning continues. The turning of 
the tool in an opposite d irection causes a withdrawal 
of the cutters and return movement of the cone, with 
a final release of the clam ping levers from the inner 
surface of the pipe. On the  outer cylinder i s  a gage 
with gage fingers adapted to set the cutters to the 
proper point at which the tube or pipe is t.o be cut off, 
the fi.ngers resting against the end of the boiler, and 
being adapted to open and close, that they may be 
kept as close to the tube as possible loosely, the tool 
being adapted to cut several sizes. 

. . .  � . 
What All Boys Sho u ld KnoU'. 

Don't be satisfied with your boy's education or allow 
him to handle a Latin or Greek book until you are 
sure that he can-

Write a good legible h and. 
Spell all the words he knows how to use. 
Spe.lk  and write good English . 
Write a good soeial letter. 
Add a column of figures rapidly. 
Make out an ordinary account. 
Deduct 16� per cent from the face of it. 
Recei pt it when paid. 
Write an ordinary receipt. 
Write an advertisement .for the local paper. 
Write all ordinary promissory note. 
Reckon the interest or di,;count on it for 

months, or years. 
days, 

Draw an ordinary bank cheek. 
Take it to the proper place in 

cash. 
a bank to get the 

Make neat and correct entries in  day-book and 
ledger. 

Tell the n umber of yard s of carpet required for your 
parlor. 

Mell sure a pile of lumber in your shed. 
Tell the number of bushels of wheat in your largest 

bin, and the value at current rates. 
Tell something about the great authors and states­

men of the present day. 
I f  he can do  all this, and more, it i s  likely he has 

sufficient education to make his own way in the world.  

I 

BENADE'S TUBE OR PIPE CUTT ER. 

know all about heat units and calorimeters, but would 
h ave considerable d ifficulty, on starting the engine un­
der their care, in finding the valve for draining the 
water out of the  cylindErs, even i f  the propriety of th is  
operation should occur to them; while the men wt,O 
have handled engines intelligently and successfully for 
t wenty or thirty  years are, as we are informed, in dan­
ger of being depri ved of their livelihood because they 
cannot solve a mathematical problem in volving the 
sol ution of a q uadratic equation. How much fou nda­
tion there may be for these com plaints, we cann0t say, 
but  it would certainly be a mistake to undervalue ex­
perience in such examinations. Of  course a m an who  
has  greased a locomotive s uccessful ly for twenty years 
might blow u p  a heating boiler at the first trial ; but 
on the other hand,  algebraic formulas cannot teach 
the light hand and quick eye of a good mechanic ; so 
that such examinations should be arranged to test 
both the theoretical knowled�e and the practical in­
tel ligence of the candidate, and great skill on the  part 
of the examiner is necessary for this.--Amer. Architect. 

AN IMPROVED RAILWAY CAR JACK. 

A device especially designed to facilitate removing 
and replacing worn-out brasses in the jonrnal boxes of 

\ 
j 

KELLER'S RAILWAY CAR JACK. 

If you have more time and money to spend upon him, car axles, or for ra is ing the box wit.hout disturbing 
all well and good-give b im h igher English, give h im the position of the wh eel on the track, is shown h ere· 
l i terature, gi ve him lllathernatics, give h i ll! seience, and wit h , and has  been patented by Daniel A. Keller, of 
if he is very a n xious about it give him Latin and Greel" Rincon, New Mexico. 'rhe jack is shown in perspec­
or whatever the course he intends  pursuing in life de- tive in fu l l  l ines in the illustration, its position on the 
mands.-School Suppl ement. car wheel relat ive to the journal box, when i n  use, 

• ' . '  • being indicated b y  d otted lines. Transverse hooks, 
Engi neen' I.ice nses.  adapted to engage the top of a car wheel, are formed 

Under a new law. a l l  engineers in ch arge of power or integral with a threaded cross bar, in which screws a 
h eating plants in Massach usetts must be l icensed, and screw rod, on which is hung a ero�s bar with depend­
in order to be l icensed, they must pa�s  a n  examina- ing angular arms, adapted to engage the ul lder  s ide of 
tion , arranged by the State authori ties. Alth ough a journal box. The device affords a �qll a re lift, pre­
enacted last win ter, the law ouly went into operation ve ntin� cram ping of the journal brass at any point. 
in  August, and the examinations are now open to can - The po wer is applied at a point about fourteen inches 
didates, who, if the dai ly papers are to be believed, do above where i t  i �  applied on the ordinary pony jaek, 
not take much satisfaction in them.  It will be l'emelIl- I and t he device ean bp. set and used at ord inary pas· 
bered that the  supervising architect of the Trteas llry seng-er platforlll �. The in ventor claims to be able, 
Department once wanted some assistants, w h o, e ithe)' with th i s  jaek, to ra ise a journal box in one- fourth 
n nder the  eivi! serviee laws 01' some special pro visiou, the tim e  t>tken with the  usnal applian('es, doing the 
w ere to be selected by competitive examination. 'rhe work with le�s  labor. 
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THE NEW PORT OF COPENHAGEN. 

Copenh agen h as so old a history as regards maritime 
commerce that it  seems strange to hear a new port of 
thi� city spoken of, and yet it i s  really the case that it 
has j ust been prov id ed with an entirely new one com­
plete in every part. It is a q uestion of a free port 
which has been excavated in order to permit Danish 
commerce to vie with the influence of the m aritime 
canal that the Germans are, now giving up to exploita­
tion between the Baltic and North Seas. We have 
already spoken of this latter enterprise, and have 
shown not only the military, but the commercial pur­
pose that it is  to satisfy. It is a question of diverting 
the trade that has hith erto been carried on through 
Cape Skagen, and of putting the German ports of the 
Baltic in direct relation with the ocean, or at least of 
making Hambu rg the great entre pot of the consumers 
an d dealers of the Baltic. It is therefore desired to 
take from Copenh agen the brilliant role that it has 
hitherto played.  

Established in  part upon the island of Seeland and 
in part upon that of Amagar, commanding the Sund, 
and , on each side, even, of one of  the arms of this 
strait, this city has \'ery natural ly, for ages, been ac­
quiring a very great importance . As may be seen from 
a si mp l e  glance at a map of Northern Europe, i t  has a 
preponderant situat ion. It is the  natu ral metropolis of 
the Baltic and t h e  center of the transactions of the 
north, This port i s  u pou one of the most frequented 
maritime routes in the world. The fact is that Copen­
hagen, or, to u�e the t rue Dani�h word, Kjobeh avn, has 
developed in au extraordi nary Illanner. In 1870 its po­
pulatiou was but 181, 000 in habi tants, w h ile at present 
it  reach es and even d oubtless exceeds 400, 000 sou l �. As 
regard s the traffic properly so called, while in 1857 there 
were but 10, 04;) sail vessels on the l ist of entries and 
9, 905 OIl the list of clearances (vessels which at that 
epoch were but of small indi vidual tonnage), the sole 
movement with exterior ports 
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471 meters in length and 188 in width, but only the 
southern and eastern banks of which form part of the 
free port. At the side is si tuated th e central dock, 
which has a depth of 7 '53 meters. The point of the 
wharf that separates it from the southern basin pre­
sents t wo indentations in the form of careening docks  
in which land the ferryboats of  Mal mo. At this point 
we perceive a railway station that permits passengers 
to pass d irectly  from the cars to the ferryboats  or 
vice versa. 

The southern basin skirted by the large eastern mole 
(the one that is  seen in the foregroun d of our engraving 
and that separates it from t h e  Oresund) is divided into 
two docks by a terreplein 314 meters in length by 56 
in width. The western one of th ese is  but 8 °22 m eters 
in depth, while the rest of the bas in is 9 '14 meters. 
The large eastern mole, wh ich is 940 m eters in length 
up to the jetty, does not b elong wholly to the free 
port, being divided length wise nearly in the center by 
the grillage that completely surrounds and isolates 
the grounds of the port. The method of executing 
the work was quite interesting, everything having 
been reclaimed froll! water, and the terrepleins rising 
from depths as great as 4 meters. A portion of the 
wharves are of  granite, and certain of  them of piles 
faced with metallic plates. 

Railways intersect all the wharves, which possess a 
superficies of 36 hectares and a length of 3, 660 m eters. 
They connect with the Danish system. 'l'he sheds 
and stores are numerous, are prov ided with elevators, 
and are constructed of fireproof materials .  At the 
south western corner of the great sonthern basin there 
is  a central station of electricity that distributes power 
to the elevators, cranes, etc" installed upon all the 
wh arves, and that afford a profusion of light every· 
where. We must 110t forget a vast grain elevator 38 
meters in height and 50 in length provided with carry­

ing belts, the offices for the brokers, the dormitories 
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When all the olive oil has been incorporated, add the 

rose water freely, then the spirit of rosemary, and 
finally the remaining portion of the ammonia. It 
will be found that the amount of liquor ammon ioo 
fort. necessary in the first instance will not exceed 4 
fl uid drachms. The cream color of the loti on is pro­
duced on adding the remaining portion of the am­
mon ia, and the emulsion so made will keep perma­
nently without a sign of decom position or separation. 
Twenty minutes should be the time occupied in 
manipulation. 

SCientific Tcaching as to Alcohol. 

Evidence as to the action of  alcohol upon the 
human body h as been collected , not by hysterical 
prohibitionists, bnt gath ered from t h e  laboratory, the 
autopsy room and the bedside. One series of facts open­
ing a deCIdedl y new field has been obtained through the 
works of the experimental psychologists. Through the 
efforts of some of these gentlemen-and we may men­
tion particularly work done at the Heidelberg Uni­
versity-it seems to be establish ed that alcohol h as an 
effect in dulling simple m ental processes, such, for ex­
ample, as learnin g by rote, simple arithmetical calcu­
lations, and the simpler association of ideas. An­
other series of tacts which tend to show th e evident 
effects of alcohol is  that which have been col lected 
by students of h eredity, particularly the relation of 
heredity to degeneration in famil ies. The French 
alienists, in particular, have shown that one of the 
most prominent of the frret:ors in leading to the devel­
opment of mental and ph ysical degeneration is the 
use of  alcohol, and it is further urged by th ese i n ves­
tigators that alcoh ol has more than an individual or 
fam i ly effect, that it produces serious deterioration of 
the human race. 

Of course, the effects th us claimed are all due to 
the abuse and excess of alcohol. Whether a further 

and more careful investiga­
com prised, amon g the list of 
entries, 6, 151 sailing vessels, 
gaging 233, 804 tons and car­
ry i ng 219, 290 tons, and 6, 449 
steamers, gaging 1, 763, 133 
tons and carrying 781, 590 
tons. The clearances were 
6, 045 sailing vessels, gaging 
229. 024 tom; and carrying 
40, 433 tom, and 6, 527 steamers 
of a gage of 1 , 858, 000 tons and 
carrying 231, 037 tons. In 
truth, the port was no longer, 
with the new eonditions of 
maritime navigation, ade­
quate for suc h  a movement. 
Not on l y  were the m echani­
cal installations defective 
therein ,  and the entrance 
channels of little depth, but 
the utilizable surfaces were 
very limited. In reality, this 
port was formed only of a 
narrow passa.ge between the 

BIRD'S EYE VIEW OF THE NEW PORT OF COPENHAGEN. 

tion would show that a 
moderate use of alcohol leads, 
eventually, to s o  m e w  h a t 
similiar results, we cannot 
say. As regards t h e evi­
dence against alcohol , fur­
n i s h  e d by clinician s and 
path ologists, there has really 
been nothing particularly 
new added in l ate years. But 
if one take an unbiased sur­
vey of the position of medical 
knowledge and of medical 
m en toward alcohol, and 
com pare it with t h at held 
by them fifteen years ago we 
feel sure that he wi l l  see that 
the feeling against th e use of 
it is much stronger. This is 
because th ere has been a 
gradual accumulation of facts 
carefull y  ascertained a n d  
thoroughly proved, demon-

islands of See land and Amagar, as may be seen in any 
plan of Copenhagen. There were indeed, und er the 
prot8ction of the fortifications , many oasins for small 
boats, and canals ramifying throughout the city, but 
fOJ' large ships there were but a fe w docks in inade­
quate basi ns in the northern part of this passage. It 
was in the Oresund, bet ween the coast of Seeland on 
the one hand and the fort of Three Crowns and that 
of Lunette on the other. 

It is true t h at about ten years ago the • •  Limekiln 
Basin " h ad been dredged, with a small annex basin 
w holly to the north of the  Ore,mnd , but this had im­
proved nothing, since this basin was very isolated, 
without ways of commu nication, an d presented at a 
maximum an inadeq uate depth of 7 '53 meters. 

A reform was necessary, and became obligatory when 
the Kiel Canal was begun, since, if someth ing was not 
done quickly and energetically, the situation of Co­
penhagen would be lost forever. In March,  1891, th ere 
was decided upon the construction of a free port pre­
senting all  the advantages of such establish ments and 
designed to become a place of entre pot under the best 
cond itions possible. This work was rapidly brought 
to a happy termination, and the port was opened at 
the  end of 1894. It cost at least $3, 500,000, three of 
wh ich were furni shed by the Port Commission, which 
constructed the basins, whal'ves, platforms, railways, 
and b u ild ings, and the rest by a commercial company 
especially organized for the exploitation of the port. 
The latter is established upon ground entirely sub­
merged bet ween the glacis of the citadel and the Lime­
kiln Basin , with w hich it even unites in part under the 
name of the Southern Basin. We shall say nothing 
of the old port of Oresund , which was, however, 
dredged to 8 meters. The new port opens opposite the 
fort of Three Crowns through a channel of 106 meters, 
9 meters deep, protected by a great breakwater of 400 
meters, and bordered to the south by a jetty wh ich ,  
like the break water, is  o f  blocks of concrete. Upon 
entering, we meet with the southern basin, which is 

strating the ill effects of the 

for the laborers, and the storage warehouses for the drug. It i s  for the rea son that the position of 
ships. The Port Society has th e right to issue war- medical men regarding the use of alcoh ol has been 
rants upon the merchandise deposited. always conservative and never fanatical that the 

What will doubtless perm it of the great de velop- present slight shifting of the front deserves the at­
ment of the new port is that the charges are reduced tention of our law makers and of all of those citizens 
to a m inimum. A sh ip of 1 . 000 tons will have to pay who are interested in good government and in the 
but 252 c rowns. while the �charges formerly amounted social problems of the day. 
to 1, 843. It must be taken into consid eration, too, that • ' . ,  • 
Copenh agen is but very rarel y frozen in, and that the A n c i e n t  G l a s "  lU a k e ,'s. 

entrance to it i s  always possible. the tide being almost The glass blowers of ancient Thebes are known to 
null. Some German companies have already installed h ave been as proficient in that particular art as the  
regular services between America and this  port as the most scientific craftsman of  the same trade of  fhe 
head of the line, and the Danes flatter themselves that present day, after a lapse of forty centnries of so-called 
they will see their magnificent maritim e establi;;h- " progress," They were well acquainted with th e art 
ment become for Northern Europe the general entrepot of staining glass. and are known to have produced 
of the products of America and Western Europe. -La that commodity in great profusion and perfection. 
Nature. Rossellini gives an illustration of a piece of stained 

.. I • I .. glass known to be four th ousand years old, which d is-
A Falllo u s  Hair Lotion. played artistic taste of high order, both in tint and 

The Ph armaceutical Journal states that the original design. In this case the color is struck through the 
formula for th e so -called Dr. Locock's hair lotion is : vitrified struct nre, and h e  m entions d esigns struc k  en­
Expressed oil of mace, 4 ounces ; 01. olivoo. 16 fluid tirely in pieces from one- half inch to three-quarters 
ounces : liquor ammonioo fort .. 16 fluid ounces ; spirit inch thick, the color being perfectly incorporated 
rosmarini, 32 fluid ounces ; aq uoo rosoo, to 2 gallons with the structure of the piece, and exactly the same 
(imperial). The lotion was first prescribed by Mr. on both the obYerse and the reverse sides. The priests 
Alexander, the celebrated oc ulist, for h is wife, and it of Ptah at Memphis were adepts i n  the glass maker's 
proved successful. Dr. (afterward Sir Charles) Lo- art, and not only d id  they have factories for manu­
cock, being an i ntimate friend.  i ntrod uced it first in  facturing the comm on crystal variety, but they had 
his own family, and afterward recommended it exten- Jearned the vitrifying of the different  colors, and the 
si vely among his numerous lady patients-h ence th e  imitating of precious stones to perfection. Their imi­
name. The art of dispensin g  the lotion consists in tations of th e amethyst and of  the various other 
thoroughly beating up t h e  expressed oil of m ace with colored gems were so true to nature that even n ow, 
a wooden pestle, adding th e olive oil in fairly large after th ey have lain in the desert sands  from two thou­
quantities at a time, and very small q uantities of sand to four thousand years, it takes an expert to dis­
strong ammonia to sapon ify each such addition. tinguish the genuine articles from the spurious. It 
Toward the middle of the process the oil of mace has been shown that they used the  diamond in 
assumes a granular appearance of a reddish color. cutt.ing and engraving glass. In the British Museum 
Should it not do so, or should the mace be converted there is a beautiful piece of  stained glass, with an en­
into a gelatinous mass, further mani pulation may be graved emblazonment of th e monarch Thothmes III, 
abandoned, for the resulting emulsion will separate. who lived 3,400 years ago. 
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Sand a n d  Cement. 

As a contribution to the literat ure u pon the subject 
of strength of mortar as influenced by the size of the 
particles of sand used in mixing, M r. A. S. Cooper, 
U n ited States assistant engineer, recently published a 
de!;cription of tests made by him to compare fine 
beach sand w i t h  the coarser' varieties in the Journal 
of Fran kli n Instit. ute, from which the follo wing ex­
tracts are taken. 

D uring the con�truction of a mining casem ate at 
Fort Pulaski l ast �'ear, the q uestion arose as to the 
advisabil i t y  of using fine beach sand instead of coarse 
ri ver sand , on a C (lo u n t of t h e  greater cost in obtain­
ing the latter. The writer took the position that 
t h e  fine !Sand woul d be n early as good, in fact good 
enough, and as i t 8  em ployment was estimated to 
"ave at least $1, 000 in the total cost of the work, a 
short series of experi ments was made, wh ich,  to the 
aston ish men t of  al l  connected with the work, proved 
t h e  fine sand to be I'l ightly st ron ger than the coarse. 
T h ese results were �poken of as being opposed to th ose 
obta ined by all pre vious experimenter!', and t.his fact 
i nduced t h e  au t h or to invest igate t h e  q uestion in a 
more t h orough and scientific m anner. 

T h e  first mat ter to be settled was t h e  m ethod of 
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diameter, there is  no practical difference in the value 
of the different sand s, as f:;,r as the size i s  concerned. 
(3) The shape and condition of the s urfaces of the 
grain s  of different sands has as m uch to do with their 
value for ce1l1ent mortar as the size. 

• • • • • 
New Power Plant of the N iagara Falls Hydraul1c 

Power a n d  lUallufacturlllg Company. 

In view of the efforts being m ade t o  utilize the ra­
pids of the St. Lawren ce and the Ottawa along the 
sh ores of the island of  Montreal, for the pu rposes of 
supplyi ng power and electric lighting to manufactur­
ers an d oth ers, the following description of t h e  power 
plant now being constructed by the N iagara Falls 
Hydraulic Power and Manufacturing Company will be 
of i nterest to the pu blk 

343 
Poisolls o f  Putrid F i s h .  

In a short article, incorporated in the Bull .  U. S. Fish 
Comm i ssion recently issued, Dr. J. Lawrence Hamilto n  
poi nts out t h e  connection between foul fi s h  a n d  filth 
diseases. Begi nning with ch olera, h e  notes the out­
break of t.his d i sease in 1893, in the fish ing ports of 
Grimsl:.>y and Hull, and instances cases of d eaths which 
occurred from mussels, cock les and oysters from those 
in fected port s. 

The h ydraulic basin from which water is n o w  taken 
for furnish i n g  power to th e variol l s  m ills supplied with 
p o wer by t h i s  company is located paral lel to and 
abo u t  300 feet back from the edge or  t h e  high bank of 
the Ni agara Ri ver on the Canadian side. For th i s  
new plant t he w ater will be taken i n  an open canal 
from this  hydraulic baEli n to a fore bay 30 feet wide 
and 22 fe et deep, w h i c h  is now being built near to the 
edge of t h e  high ban k.  From this fore bay, penstock 

working- in order to el i m i n ate as man y  un certainties pipes b u i lt of flange steel, eigh t feet in d i a m eter, can­
as possible. W h ere (' \ ose fi gures are to be expected, a d uct the water down over the h igh b a n k  210 feet to 
sligh i i n accurac�' i n  the work m i gh t  lead tl) erroneous the site  of the power house on the slopi ng ban k at the 
concl usions. A f t er l ookin g  over all of the d i fferent edge of th e water in the river belo w the falls. 

It i s  well known that fishing populations, from their 
slovenly and d i r t y  h abits, are more prone to endemic 
as well as epidemic affection s .  The author refers to 
Astrakan, the seat. of the sturgeon and caviare indus­
tries, as a case in poi u t. St a tistics show that the 
popUlation of this  place w o uld bee o m e  ext i n c t  were i t  
not recruited from external sources. D n ri n g  the win­
ter of 1878 79, the plague de mstat ed the place, and 
the wor�t and most fatal cas .. s were a m on g  the 
laborers employed i n  fish salting, who li ve under very 
miserable con d i t ions. The price of bread being be­
yond their reach ,  they subsist chiefly on the lea v ings 
of the i n ferior parts of the prepared fish. Form erl y, 
government rules en forced t h at the unulled remains 
of the prepared fish should be th rown d i rectly into 
the wat er, but now t h ese, col l ected and accumulated 
i n  m asses, are left. to rot in and about the ban k� of the 
rivers u n d er the h eat of sornetilllPs an al lll o8t tropical 
s u n .  T h e  local atmosphere i s  furth er v i t i ated by 
many fat boiling, fish oil, isinglass, etc. , w orks . Dur­
ing t h e  fi ve years preceding t h e  o u t break of plague i n  
1878, enteric fe yers, measles a n d  sma llpox w ere epide­
mic, w h i le scarlet fe ver raged i n  1876-77. Previous to 
1878, t h e  town of A�traka n ,  during' 22 years, had s u f­
fered from r.ine epidemic attacks of cholera and t h ree 
of enTeric fever. 

meth od;:. t h.e f{)l 1 o wi n g  �ere finally adopted as bein g  The sit e for the power h ouse is n o w  being cleared ; 
t h e  m ost S UItable for t h iS work . broken and d isintegrated rock m i xed wit h h uge bowl-

. Th e sand . wa; first grad ed
. 

by m ean s  ?f t h i:teen , del'S w h i c h  h ave fallen over the ban k in past ages cov­
sieves. rang-m g from tl to 140 wires to the lm eal m ch , I ereu the site in placet; to a d epth of 75 feet. T h e  work 
and the grades indicated by the t w o  sieves used.

. 
T h.e I of c learing t h is m aterial from the !'ite of the power 

grade 8 12, for �xampl.p
, �eans �h at the sa� d m t hi S house, w h ic h  is now neari ng completion, has been grade passed a O1H' ,:e WIth eIght. wires to t h e lOch,  and largely d one by means of a giant or monitor. T h i s  is was h eld by one w i t h  twelve wires. It was concl uded th e mac h i ne so exten si vely used in the gold m i n(3s of 

to mix the m ortar rather dry, ahout the consistency of the West for excavating by means of a stream of water. 
moist snow, so as to be able to h andle the briq u ettes T h e  mach i n e  in u se at. th is poi nt is the first used i n  
immediatel y after mouldin g  them. It w a s  also be- th e  East . Below t h i s  debris i s  a stratum of Medina 
lieved that a dry m ortar would gi ve m ore even re­
s ults  und er uniform pressure than a wet one. T h e  
8and and cement were first- carefull y weighed, then 
they were m i xed dry by means of a square box with 
a rod run t hrough the corn ers, after the manner of 
General  Q. A. Gillmore's concrete m ixer. The water 
was measured with a grad uated glass, and mixed 
iuto the cement and sand on a stone table with a 
trowel.  If the m ortar a ppeared too dry, m ore water 
was added , and if too wet, note was made of the 
fact, an d the set proceeded with. In n early all cases 
enough mortar was made at one mixing to m ake 
eight briquette!'. Four of these were broken at t h e  
end o f  a .  week, and t h e  remain der i n  eight weeks. 
As a difference of one pel' cent of ' water iu the finished 
m ortar could not, in all cases, be detected, a series of 
tests was made to determine the effect of such vari­
ation s.  The results proved conclu sively that slight 
variations in the amonnt of water might cause consi­
derable differences. 

It should also be borne in mind that some cements 
and some san d s  of the same 8 ize require more water 
than o t hers to yield a m ort.ar of the same consistency. 
Generally speaking, fine sand requires m ore w ater 
th an coarse, and n atural cements more than Port­
lands. The briquettes were m oulded i n  bra8s moulds 
of th e form recommended by th e commit tee of t h e  
American Soc i ety o f  C i v i l  Engin eers in 1885, b u t  were 
not pres!'ed in by h and as recommended by this com­
mittee. The method used b y  Professor Charles D.  
Jameson was ad opted. Professor Jameson put his 
mortar into the mou l d s  under a uniform pressure of 
150 pounds per !'quare inch, while in this work 200 
pounds was u sed. The press consisted of a si mple 
lever a rranlled in such a !Danner that when pressure 
was applied noth i n g  but verti cal pressure would be 
transmitted to the bri quette. 

Generally spea k i n g', the coarser th e sand ,  the 
stronger t h e  mortar m ad e  from it ; but the difference 
between the grades below 30-40 are so slig h t  th at, as 
far as sizes a re concerned , they m i g h t  be consid ered 
in one class. T here seemed to be a tendency toward 
an i n l'rease in strength w ith grades bel o w  100 -120, 
but so few samples of these gra des were o btai n ed 
that t h i s  sligh t i n crease m a y  he put down as acci­
den tal. There is an u n m istakable in dication of weak­
n ess in the u pper grade, 8-12. 

It is apparent that t h e  specific gravity of all of t h e  
various kind s and grades of sand tried are n o t  m ateri­
ally different,  a n d  t h at, t h e refore, t h e  difference fou n d  
between t h e  weights of equal vol u mes are pri n ci pally 
due to the d i ffere nt percentages of voids. It is further 
apparen t  that the :;:m aller the grade, the greater the 
percentage of voids in loose sand, and yice versa ; 
while in well packed sand there is practically no di f­
ference in percentage of voids. These results in dicate 
that uniformity of m or�ar bri q u ettes for tests can be 
obtained only by either measuring t h e  8and while well 
packed or by weighing. 

Concl u sions. -(1) O t h e r  things bein g equal, coarse 
sand s  are better than fi n e  sands for cement m ortar up 
to the grade 12-16, o r  abou t r\ of au inch i n  diameter. 
2) Belo w the grade 40-50, or about .\r of an inch in 

sand stone, on which t h e  power h ouse will sta.n d .  
The b u i lding will  be 60 X 100 feet, the inten tion being 

to add to the length of the b u ilding (60 feet) and place 
other wheels, fed by separate penst ocks, from t h e  same 
forebay as above as d emand arises. There are four 
t urbine w heels of the h orizontal type, furn ish i n g  
a.bou t 8, 000 horse power to be located i n  the first floor 
of the power h ouse. These wheels will work under a 
head of 210 feet, the highest head un der which water 
h as ever bee n used for power in the qua.ntity proposed 
in t h i s  plan t .  The pressures exerted by water under 
this h ead are enormOllS, and e very detail of the pen­
stock and waterwheels must be designed with the 
g-reatest care to h old it. 

The penstock leads from the fore bay vertically a.bout 
135 feet to the top of the sloping bank. thence down 
the slope to the side of th e  station next to the bank, 
m aking t h e  total length of the eight foot pipe about 
240 feet. Into the building the pipe, 10 feet in diame­
ter, r u n s  horizontall y suspended over the tailrace. The 
thickness of the steel is  fifteen-sixteent h s  of an inch.  
All  horizo ntal joints are b utt strapped, held with 
three rows of rivets on each s ide. The cross seams are 
all d ouble riveted . The necessity for strong work in 
thi8 pipe will  be seen when it  is remembered that the 
total pressure on t h e  end of the pipe <lxceeds a million 
pounds. From this horizontal portion of the penstock 
the water is taken direct l y  u p  t h ro u gh 60 inch valves 
on to the waterw h eels, which are supported upon 
iron beam s stiffened by braces i nto the side of the tail­
race. T h e  four wh eeb for t h i s  plant are being' b u i l t  
by James Leffel & Com pany. of Spri ngfield,  Ohio, 
under general plans and specifi('ations made by the 
engineer of the Niagara Fal I s  Hydraulic Power and 
M a n u fact uring Compan y .  T h ree of these turbines p.re 
specified to generate each seventeen h u n d red h orse 
po wer under a h ead of 205 feet, w h ich is th e minimum 
head IIBtim ated as obtainable, and to run at a speed of 
250 revolutions per m i n u te.  As the ord i n ary h ead will 
be from 210 to 215 feet. th e power of th ese wh eel s will 
be from 1 , 800 to 2, 000 h orse power each. -Canadian 
Journal of Comm erce. 

• • • •  • 

Such skin d iseases as elephan tiasi s, ichth yosi�, and 
beri-beri are suspected of being prod u ced by a COlll ­
bination of fish, filth and pover ty. 

Wounds caused by t h e  handli n g  of decom poEed fish 
are often very seriom,. The author gives a list  o f  such 
cases. The Nor wegian w h alers take advantage of t h is 
fact by Il s i n g  prepared putrefactive poisoned h arpoons. 
The whales are driven to ward s h ore, s u rrounded by a 
net to prevent escape, and then s t ruck w i t h  t h e  
poison ed h arpoons. After t wenty-fo u r  h o u rs they 
show signs of exhaustion, probably th rough septic 
poisoning, and are readily captured. T h e  h ar poons are 
recovered and carefully preserved, w ith out wiping. for 
future use. 

The i m portance of the question of putrid food ca n ­
not be overestimated ;  h ence t h e  auth or's strong lan­
guage in urging a better supervision of the fish 
markets. Especiall y d oes he condemn t h e  practices of 
leav i ng fish ungutted and unbled u ntil sold, and of 
keeping fi sh soaked and sodden with water to make 
the skin look bright. 

The foul ('ondition of the boats, and of the boxes i n  
which the fish are s h i pped t o  m arket, and t h e  u nsani ­
tary condition of Bill i ngsgate Market, are descri bed i n  
d isgusti ng d etail,  a n d  s u ggestion s are gi ven for, at 
least, mitigati ng these evils. 

The infection of fish by i m pure preservati ves, such 
as ice mad e from i m pure water and dirty salt, a n d  also 
bacteri al infection, are referred to. In this connec­
tion t h e  author remark s t h at " th e  cleanl i ness i n  the 
United S t ates caviare factories i s  unknown in 
south ern RU'lsia, t h e  home of  ast!lu ll d i n g  d i rt and 
d isease, a ugmented b y  the most hideous poverty and 
ignorance. " 

It has been supposed t h at prol onged soaking would 
render diseased an imal food i n nocuo u s, but it would 
seem, from th e experim ent!' conducted by Prof. Pamem 
and again by Dr. Brenlton, that th e vitality of  poison s 
derived from putrid arid other an i m al matter, t h ough 
weaken ed, is not destroyed by boiling. Accord i n gly, 
to avoid all possible danger of t h e  use of cond e m n ed 
food , the author recommends that it be burn t  in pro­
perly con structed loral furnaces, and he in('lud es, u n der 
this h ead, parti cularly " fish, its o ffal and refuse. " 

Anoth er i m portant suggestio n  as to publ ic  welfare 
is for all fish to be bled,  gutted , cleaned. a n d  dry air 
frozen at the place of capture. Thi s  would do away 
with many of the evils  com plained of, and is, m ore­
over, a fea.si b l e  business proj ect. The auth or's i n ves-

queer K i n ds o f  Spectacles. tigations on t h i s  point warrant him i n  stat i n g  t h at 
Spectacles, to enable the u ser to :;:ee objects n ear at .. every day in the year, t wo poun d s  of bled. g utted , 

h a n d  or at a distance, are m a d e  i n  a " ariety of form s. cleaned, d ry air frozen ( i m perish able) fresh herring 
I n a common form t h e  glasses are i n  t w o  parts, j o i n ed ' (about s i x  fish) could be profitably retailed by coster­
at the centE'r, the upper h alves bei n g  of a power s uited m ongers for one pen ny, or two pounds of sprats for 
to d i stan ce and the lower h alves to read i n g. Some- one halfpe n n y. "  
t i m es a piece i s  c u t  ou t of t h e  glass and a piece o f  a A shar p  arraignment o f  t h e  , .  B i l li ngsgate Ring, "  
d ifferent power i s  put i n  i t s  pl ace. Som etimes t h e  vari- which D r. Hamilton acc uses o f  d i minishing' t h e  m arket 
ation is made by cem enting a wafer of glass over a part I �u pply of fish,  in ord er to keep up the price, by gett i n g  
of t h e  spectacle glasses, an d somet i m es b y  p:rinding the fish destroyed at various places a l ong the coast, 
away a part of the s pectacle gla sses. There are made and a brief description of th e " kosh ering " procel:'s for 
also spectacles with crescent-s h aped glasses, the upper preserving a n i m al food, closes th is  interesti ng paper. 
part of the glass being cut out entirel y ;  the wearer read s The idea embodied in the arti cle is, t.hat foul fish is 
t h rough t.h e glasses a n d  looks over t h em to see at a one of the m ost un wh olesome, dispase ·producing fac ­
d istance. T h ere are spectacles cal led clerical glasFe., tors in existen ce, b u t  t h e  cond i ti o n s  t h a t  result in s u ch 
t h a t  are like glasses with the u pper halves cut off ; t h e  food being p u t  u pon t h e  market are not necessary, bu t 
wearer looks do w n  th rough th e glasses to read, a l l el l i e  are d ue to ignora.n ce, carelessn esR and greed, and can 
can see over the m  without effort when he looks at the I be remedied at n o  great expense. ( B ull.  U. S. Fish 
congregation. Commission, vol. x i ii, pp. 311-334.)-Amer. Naturalist. 
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THE ATLANTA EXPOSITION. Inside the car, just back of the motorman, a bier will 
(Con tin ued from first page. ) occu py one side. Opposite this are to be seats for the 

obtained by looking east ward across the lake, or Clara minister and pallbearers. '1'he mourners will sit along 
]\feer. Our engraving, the view of which was taken the sides of the car. The motorman and conductor 
from this point, shows the design of the architect, ]\fr. will be un iformed in bl ack. 
Bradford L. Gil bert, to great advantage . The total _ . , _ 
length of th is huild ing is 262 feet, with a width of 85 The Cost of the NeU' Amc" ican 'I'orpedo Boats. 

feet . Exhibits of the latest electrical novelti.es are I The contracts for the 24Yz knot torpedo boats for the 
shown here, including a large contri bution from the American navy have, according to a correspondent of 
Bell Telephone Company's work s .  the Glasgow Herald, been given out. Two o f  them 

In one o f  the corners of the Government b ui lding is are to be built by the Herreshoffs according to their 
an exhibit of the United States Fish Commission, own design, although it was sti pulated originally that 
which forms the subject of t h e  large view on this the  Navy Department designs were uot to be departed 
page . Tanks of fresh water on one side of the walk from. Their price is $140, 000 for each. The third is to 
and salt water upon the other sid e of the walk, both be constructed by ]\foran Brothers, of Seattle, Wash­
bei ng l igh ted from t h e  outside, are fi l l ed with rare and ington State. The price to be paid ]\fessrs. ]\foran i s  
bea utiful  varieties of fish  and t urtle, affording a novel $160,000. The displacement is 130 tons, and t h e  en­
and i nteresting com-
pari�on, of which the  
sigh tseers seem never 
to  tire . 

, . ,  
A I'tIo n n tain R ail-

road in I n di a ,  

[N OVEMBER 30, 1 895. 
Imp roved Land Kegi st,·ati on. 

Next in importance-next greater, perhaps-to these 
party contests in so many States was the vote in Cook 
County, Il1 . ,  in favor of the introduction into the 
Un ited States of the Australian system of land regis­
tration. This  system, which for years has been advo­
cated by all nlsinterested m en familiar with its work­
ings, provides for the public regi strat ion of titles and 
public guarantee of their validity. When the title 
to a piece of property is once searched by public offi­
cia.ls, the owner receives a certificate of ownership, a 
copy of which is placed upon the public records. 
Thereafter this piece of property can be transferred 
with as little trouble or expense as person alty. It is 
not necessary again and again to employ lawyers to 
search the title, and t he purchaser or mortgagee is 
absolutely certain that his property will not be swept 

from him or become 

A m ountain rail­
r o a d  o f  g r e a t  
strategic value has 
j ust been com pleted 
by the British gov­
ernment i n  the In­
dian f r o  n t i e  r .  It 
runs through the 
famous Bolan Pass 
-in which so many 
English soldiers ha  ve 
peril;hed-to the im­
p o  r t a n  t post of 
Quetta . Ten years 
ago a railroad was 
opened from Sibi to 
Quetta, but this has 
proved a complete 
fail u re, in conse­
quence of frequent 
landsl ides . The new 
road runs over the 
old one at the start 
and finish, but  the 
sixty miles in the  
middle, which tra­
verse the pass, con­
stitute a short cut, 
and have been con­
structed in the face 
of extraordinary en­
gineering difficulties . 
The  highest point of 
the l ine  is at Kolpur, 
5,463 feet above Sibi, 
and seventeen t un­
nels, varyi ng from 
100 to 1 ,000 yards, 
h a v e b e e n  c u t  
through rock or clay 
w here the fou nda­
tion seemed surest. 
Of th ese t unnelE, 
that through the 
Panir Hi l l  was the 
most difficult and im­
portant.  It i s  1,000 
yards i n  length . If 
the tunnels on this 
line are important, 
the bridges are not 
less so, the main ob­
ject to be achieved 
being the defeat of 
the Bolan River, 
which when flooded 
becomes a torrent, 
sweeping all em­
b a U K  ill e n t s and 
b r i d g e s  before i t .  
There a r e  m a n  y 

THE ATLANTA EXPOSITION-UNITED STATES FISH COMMISSION EXHIBIT. 

the subject of  liti ­
gation. W h e n  the 
property is  sold or 
mortgaged, the fact 
is entered upon the 
oertificate and also 
upon the county re­
cords, and it may 
change hands until 
the certificate is can­
celed and a new one 
issued, without fur­
ther cost or danger 
to the p o s s e s s o r .  
'When the system 
was first i n troduced 
into A u s t r a l i a , a 
moderate fee was re­
quired for the guar. 
antee of titles, but 
th e number of public 
losses was so much 
smaller t h a n ex­
pected, and the guar­
antee fund grew 80 
rapidly, that the fee 
was reduced to a few 
shill ings. In  Chic­
ago the registration 
fee will be two dol­
lars, and the fee for 
guaranteeing t h e  
t itle will be one dollar 
for e a c h t housand 
dollars' w 0 r t h of 
property. The guar­

antee fees being pro­
portioned t o t h e 
value, small holdings 
can be acquired al­
most as cheaply as 
large. A strong effort 
was made to intro­
duce the system into 
England i n  1889, b ut 

was defeated by the 
solicitors, who open­
ly resisted the meas­
ure as .. an attack 
upon th eir interests 
and p r i v i l e g e s . " 
When this intellect­
ual labor union to 
prevent the use of 
labor-saving machin­
ery was successful, 
the London Econo­
mist served notice 
upon the legal fra­
ternity th�t its  vic­
tory was only tem­
porary, and that the 
agitation would not 
stop until  real estate 
had been made as 
easi ly  transferable as 

bridges of only a few yards in length, but the two most 
important are those called the Hanar and the Ocepur . 
These are each more than 150 yards in length, and they 
are 65 feet above the river when in torrent, and are 
practicall y secure against the worst floods. To give 
an idea of the difficulty of the route it may be men­
tion ed that in  the most difficult section of all-between 
Hirok and Kolpur-the Bolan ravine is crossed nine 
times in  four miles . 

" I . � " 
Electric F u n e ral T ,·al ns. 

]\fanagers of Chicago electric street rail ways are pre­
paring to cater to funeral parties. Somber colored 
ears wi ll  take the place of hearses and the mourners 
will follow in trailers instead of carriages. T h e  Calu· 
met Railway Company will h ave a funeral car r unning 
in about a month. The car above the trueks will be 
black, and the trolley pole will be wound with crape. 

gines, triple expansion, are to develop 2, 000 horse 

power at 412 revolutions. '1'hey are to be four cylinder, 
12 inch, 19Yz inch,  and two of 22 inch d iameter by 1 
foot 4 inch stroke. The boilers are of the water tube 
type, the grate area being 95 square feet and the total 
heating surface 5. 120 square feet. The total of ma­
chi nery, including everything, is restrieted to 60 tons. 
The engines, although vertical, are not to be placed 
opposite each other, as is  the uni versal practice, bnt in 
separate compartments, the one abaft the oth er, as 
with the old horizontal engines. The  corre�pondent 
referred to adds that we have recently Rdded to our 
navy ten first· class torpedo boats of 144 tons displace­
ment, with twin screw tri ple expansion engi nes, giving 
a speed of 23Yz knots. The average price paid w�s 
$72,455, �o that for the price bei ng paid for the three, 
the United States could get from British builders, even 
allowing for the difference in speed, five boats. 

personalty. In Eng. 
land this prediction is  as yet unfulfil led, aud in 
America, where a s imilar <J gi tation has been re­
newed year after year, the first legislative victory 
was the law passed in Illinois last winter permitting 
counties to in troduce the �ystem if a majority of  
the voters so ordered . In Chicago the Real Estate 
Exchange h ad been demanding the introduction of 
the  sYHtem for several years, and was a powerful 
enough bod y to secure the reference of the question 
to the people. The result indicates that the Austra­
lian land registration system may rapidly attain a 
popularity equal to that of the A ustralian bal lot sys­
tem. The vote stood : " For, 82, 507 ;" "Against, 5, 308. " 
Conservatives as well as LiberalR, and rich as well as 
poor, were practically unanimous i n  support o f  a 
measure to remove the  legal barri ers to the wider dis­
tribution of real pmperty and make its possession 
more valuable and more secure.-The Outlook. 
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THE STEAMER ST. PAUL. nor numbering the houses by odds and evens. Vien na encountered head winds and the usual rough weather 

near Cape Horn, losing her three to pgallant masts, 
three topsail yards and a number of sail s, which were 
blown away. The passage from the  equator was 
quite uneventful until the sh ip  arrived off the port 
of San Francisco. The  wind failing, the vessel drift­
ed north close to Bodega Heads. Captain Nickels 
tried to work her round the  point  into Bodega Bay, 
bu t was unable to manage the great becalmed ship. 
So he let go the starboard anchor about half  a mile 
from the beach.  The  wind was so light that the  an­
chor held the ship, though she had only about n ine  
fathoms of water under her  stern. At this  point the  
steamer Alice Blanchard came along, and seeing the 
great sh i p  in such a dangerous position, offered to 
to w  h er off for $12, 000 ! Such a sum for throw ing a 
ha wser to the bow 'of a drifting ship  on a calm day 
was a modest demand, to say th e least of i t .  The 
demand then ·fell suddenly to $5, 000. Captain Nickels 
offered $160 for the end of  a tow rope, but the steam­
er, b lowing her whistle as a salute, passed on, and her 
captain  now passes as the meanest man on the coast. 

'Ne give an engraving from a photograph of this new adopted the latter reform in 1803 and Paris follo wed 
and splendid steamer which lately has taken her place in 1805. 
on the American line of steamers plying between New • • •  • 

York and Southampton . A SCHOOL ROOM GYMNASIUM. 

The St. Paul is a sister ship of the St. Louis, Ed ucators seeking means by which to promote, w ith 
launched in Novem ber last, and both arE', in the words I con venien ce and economy, the ph ysicfLl as wel l as 
of Mr. Charles  H. Cramp, " Am erican from truck to the mental training of those in their charge, will be 
keelson. No foreign materials enter into their con- i nterested i n  the  school room arrange alent of gym n a s­
struction. They are of American modE'1 and design, tic appliances shown in the accompan y ing i l lustration. 
American material and b uilt by American skill and 
m u scle. " 

T h ey are the largest vessels ever constructed in 
A merica , thE'ir  principal dimensions being : Length 
over all. 554 feet ; length on load water l ine, 536 feet ; 
extreme breadth . 63 feet ; moulded depth, 42 feet ; ton­
nage, gross register, 11 ,000 tons. The hull has a double 
bottom const ructed on the cel lu lar princi ple, subdi­
vided by at h wartship bulkheads and a longitudinal 
d ivision arranged for heeling purposes, the whole avail­
able for water bal last. It is so subdivided by trans­
verse bu lkh eads that even in the event of a col l ision 
and inj ury to a bulkhead , whereby two com partments  
might fill with water, the  sh i p would sti ll float in  
perfect safety. It has  a straight  stem and ell iptical 
stern, topgfLllant forecast le  and poop, with close bul ­
warks fore and a ft, and promenade, saloon, upper, 
main and orlop decks, the three first named to be 
plated from end to end . The mai n deck wi l l  be plated 
for the length of the machinery spaces, and will  have 
stringers and tie plates beyond. Wood planking will 
be laid on all decks. The promenade deck wi l l  remain 
un broken the w h ole length of  the vessel. The vessel 
w i ll carry about 320 first-class and 200 second-class 
passengers and 900 emigran ts. 

The engines are quadru ple expansion, designed to 
develop 10. 000 I. H .  P. efLc h .  The cylinders are 36, 50, 
71, and 100 inches respectivel y in d iameter, with a pis­
ton stroke of 60 inches, two sets of engines turning 
twi n  screws, which will be  sectional, with three blades. 
Steam for the working of the m ain engines will be fur­
nished at about 200 pounds pressure by six steel 
donble-end ed boilers,.each 20 feet long and 15 feet 7Yz 
inches diameter. \Vhen working und er ordinary sea­
going conditions, the vessel is easily capable of main­
taining a speed of 20 knots per hour a,t sea. 

The  St. Paul has been especially arranged to be read­
ily and q uickly convertible into an armed cruiser of 
the United States government, in which capacity she 
will carry a n umber of six-i nch rapid fire guns. 

. '  . . .  
H o u se N u mbering. 

Berlin is preparing to fete the hundredth birthday 
of the h ouse num ber. In the London and Paris of a 
century ago ciphered houses did not E'xist . The coat 
of arms, the h ouse name or the sign board were the 
only indications to guide our ancestors' wandering 
feet by day or dark. " Watch man, what of the 
night,  and wh ere t h e  deuce am I ? " m ust often have 
been the cry of these bewi ldered minds. Berli n  began 

to 'n umber houses in 1795. Starting from the Brand­
enb ur� gate, t h e  Prussian ediles counted straight on 
to infinity, neither beginning afresh with fresh streets 

� �, 
o 

A SCHOOL ROOM GYMNASIUM. 

• • • • 
L i quefa cti o n  of' (oases. 

Olszewski recentl y succeeded in producing a momen­
tary l iquefaetion of h ydrogen by allo wing it to ex­
pand suddenl y from 140 at mosph eres' pressure, when 
cooled to abou t  -210' C.  with liquid air or oxygen 
boiling u nder a pressure of less than 20 m m .  Its 
boilin g point under atmospheric pressure was found to 
be-243 '5° C. , on l y  30' above absolute zero. In a letter 
to Ramsay (Nature, October 3) he  now ann ounceS that 
under t h e  same conditions helium shows no sign of 
l iq uefaction. Its boiling point is thflrefore st i l l  lower 
t h an that of h y d rogen, and i t  is th e  most volatile  s u b o  

stance known. In view of the great difficulty i n  reach­
ing still lower tem peratures, it would seem that t h e  
present methods will h ave to be considerably i m­

The improvement forms th e subject of a patent issued proved before helium can be l iquefied. 
to Mr. Theodore Bessi ng, the manu facturers and .. . . , • 
owners being the School Gym nasium Company, of  Stai n i n g  \Vo o d  Bl ack. 

No. 226 South Spring Street, Ln s Ange l es, Cal. The A process that is m uch emploYE'd for the above pur-
appliances comprise ring, wand, d um b bell, bar bel l, pose consists in pain ti n g the wood consecutively wi th 
and horizontal and parallel bars, the latter being very copper sulphate solution ( 1 pel' cent) and alcoholic 
sim ply adj usted and dropped out of the way altogether, anil i ne acetate (equal parts of alcohol and acetate) . A 
as indicated by dotted lines in one of the  small figures. very durable black-and the nearest approach to real 
Another view is a section representing th e  attachment ebony-is read i ly obtained by moistening the surfa ce 
of the bar bracket and cumbination rack to a desk. of the wood with dilute sulph uric acid (1 :20), and su b­
The whole arrangement is compact and does not pro- sequently applying heat. A temperatu re of 60'-90' C. 
ject into the aisle when not in use. The  i m provement suffices in a very few minutes to prod uce the desired 
has received the warlU commendation of numerous result. An excellent black was obtai ned in this way 
teachers and school superintendents. on beech, bass, and boxwood ; w h i l e  a second treat-

.. • • • • ment with acid was necessary in the case of cherry, 
A G reat Sailing Ship. walnut, and birch.  With oak and ash the results were 

The Seaboard relates a cu rious incident with re- not so good ; and apple, and different varieties of pine, 
gard to t h e  iron vessel May Flint, said to be the were sti l l  l ess amenable to the process, pine especially 
largest sailing ship  that ever entered the  port of San being unevenly stained. In order to afterward re­
Francisco. She is  361 ft. long, 43 ft. beam, 25 ft. in move the  acid from the wood, it  might be well to 

depth, has a registered ton n age of 3, 287 tons, and thoroughly wash the latter with dilute soda solution, 
was carrying at the time of the  occurrence referred fol lowed b y clean water .  It is unl ikely that this 
to 4, 320 tons of coal, which brought her d o wn in the method can be appl ied to any but sma l l  articles, be­
water 23 ft. Her commander, Captain E. D. P. cause of the risk of possible fractures during the neces­

Nickels, reports that d uring a recent voyage his  ship  I sary heating of t h e  wood.-Badische Ge werbe-Zeit iung. 

THE NEW STEAMER ST. PAUL OF THE AMERICAN LINE. 
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Who Has the Largest Bible ? of smothered combustion. The operation may be the fact of the enormous amount of vegetable matter 

The Evening Telegram puts the above query, and watched in any peat bog. A peat bed is  simply an ac- which entered into the composition of tht'se beds of 
t hen pl'oeeeds to state that that of the Buddhists is in cumulation of the remains of p lants which have grown coal. In the Pottsville regions i n  Pennsylvania the av-
325 volumes and weighs 1, 625 pounds. and decayed , and h ave been year by year buried more erage thickness of the com bined anthracite coal seams is  

'l'hese sacred bool,s are perfectly appalling in th�ir deeply u nder succeeding growths. Remove the upper 120 feet. In  order to make up this quantity of resultant 
bulk .  They are called the Tripitaka. the Three Bas- layer, and you find peat with its 52 to 66 per cent of car- coal, there must have been an average th ickness of 
kt'ts, and were originally written in Pali, a vernacular bon. The  deeper you go, that iB, the older and longer vegetable deposit amounting to at least 1, 200 feet.­
form of Sanskrit. They h ave been translated into buried the product, the better will  be its q uali ty for New Science Review. 
many languages, such as Chinese, Thibetan and Man- fuel . If this process of deposition should continue .. , II '  • 
d shu.  T h ey h ave also been written and published in through many geologic ages, the resul t  would d ou bt- Gradu a ti n g  (; las8 Mea sures. 

various alphabets, not only in Devauagarie, but in le�s be true coal. Grad uations on glass bottles, m easures, etc. , may be 
Singh alese, B urmese and S iamese letters. It is  known that during the carboni ferous age the easily engraved with the aid of a few smaH files, a set 

T h e  copy i n  ni neteen volumes lately presented to area now covered by th e  Middle, Southern and West- of six of wh ich, of variou!" shapes, can be bought 
the Un iversi ty of Oxford by the King of S iam contains ern States was little more tha n a vast marsh b lU- at most tool shops for a bout one shilling. A small bot­
the Pali text written in Siamese letters, but the l an- dcned with the most luxuriant vegetation.  The COD- tie of tu rpentine in wbich some camphor has been dis­
g-uage is  al ways the sam e ; it is the Pali or vulg-ar d itions were all favorable for th e  rapid and enor- solved is also very useful as a lubricant, although it is 
tongue, as it  was supposed to have been spoken by mous g-rowth of plants. The �oil was ric h  and moi!"t . not absolutely necessary. 
Buddha h imself about 500 B. C. After h aving been The h eat was greater than  exists to-day at the torrid Su p pose it  is  wisbed to grad uate a bott le whicb will 
preserved for centuries by oral trad i tion. it was reduc- zone. T h e  hum id ity of the atmoslJhere was g'reat and hold about ten ounces or half a p int of water. FirRt 
ed for the first t ime to writing under King Vattaga- constant. The air was laden with carbon. Plants fix a strip of gummed paper. about three-quarters of 
mani, in 88-76 B. 0., the ti me when the truly literary luxuriated in it. They gre w to enormous sizes. an inch w ide, vertically on the  outside of the  glass, 
peri od of Ind ia  Illay be said to begin. But besides Plants which in  our day are mere stems, a fraction tak i ng care that it i s  long enough to come slightly 
t h i s  Pali Canon there is  another in Sanskri t, and there of an inch i n  diameter, were in that t im e represen ted above the place where the ten ounce m ark wil l be. 
are books in  the Sam:krit Canon wh ich are not to be by trees from one to three feet in diameter and from ·When the gum is dry an d  the paper sli p firmly secured 
found in the Pali Canon, and vice versa. 40 to 100 feet in h eight. This mass of  vegptation, i n - to th e glass, pour exactly ten ounces of water into the 

Accord ing to a trad ition current among the S<mthern cluding' more than 500 d i fferent  species, was constantly bottle, place the latter on a flat tabl e, and when the 
a s  wel l  as the Northern B uddh ists, the original C a n o n  gro wing, fal l i n g  a n d  d ecayin g', each succeeding s urface of the water bas becollle level an d  perfectly 
consistpd of 84, 000 books, 82, 000 being ascri bed to growth forming a st i ll richer bed for the vegetation steady mark the height in pencil on the paper strip. 
Bud d h a  himself and 2, 000 to his discip les, writes Max to fo l l ')w. Now take a dry graduated two-ounce measure, pour 
l\f uller in the Ni net eenth Oentury. Book, however, If  the theory propounded by Laplace i s  correct, our two ounces of water from the bottle and llIark tbe level 
I'leems to have meant here no more tban treatise or earth was at one tim e a bal l of li q u id fire. Oooli ng of the eigh t ounces remain i ng ; i ll the same way regis­
topic .  and condensatioll progressed from the surface toward tel'  the position of the six, four and two ounce marks. 

B ut. as a matter of fact, the Pa l i Canon consists, the center. Contraction of the earth's crust n ecessa- Then empty the bottle and proceed to refi ll it at one 
according to the Rev. R. S pence Hardy, of 275, 250 rily followed, and vast a rea!" of  land sank and were ouncp at a t ime, markin g the le vel of the water at each 
s!anzas, and its commentary of 361, 550 stanzas, each covered by the waters. This proee�s was still going on add ition ; every second ounee oug·ht to agree with the  
stamm reckoned at  th i rty-t wo s y llables. T h is would dur ing the carboni ferous age. The submergence of  a marks mad e at first, and in  th i s way t h e  correctness of 
g'i ve us 8. 802,000 syl l ab les for the text and 11, 569, 600 syl- bed of th i s  incipient eoal llIeant the cessation, for a th e  mea.surements will be cheeked . 
lables for the eommentary. T h is i s, of cou rse, an en or- t i me, of yegetab l e  growth from its surface . That sur- When satisfied with the accu rac'Y of t h e  gradu at ions, 
mous amount : th e question i s onl y whether the Rev. face was co vered i n stead by the sand , m ud and gravel file with one edge of a fine triangular file throug'h the 
Spence H ardy and h i s  assistants, who are responsib le washed over it by the waves, by the d ri ft froIl! hig'her paper where each mark occurs, u ntil you feel that t h e  
for these statements, cOllnted rightly. Professor Rhys level!;, and by  the l imestone deposits swept up to it tool is  cuttin g  i nto t h e  g'l ass. 'l'he marks can  be marle 
Davi�, by taking thp average of words i n  ten leaves, from the sea. When contraction ceased for a time and any length you please ; the file cannot sl ip, as  the pa­
arrives at much i'maller �um s, namely, at 1, 752. 800 the earth's cru�t ag'ain became stable, the waters be- per will keep it  in the propel' place. 'Vhen all the lines 
words for the Pali Canon,  w h ich in an English trans - gan to re('ede, lea ving behind them great wastes of have been well cut in ,  the paper can be removed and 
lation , as he says. would amoun t to about twice that llIud and sand .  A n d .  fol l owing t h i s  slo w recession to  the marks d eepened or  made Wid e l' by using a d i ffer­
number, or 3, 505, 600 words. Even this would be ample the sea, vegetation crept once more over the  snrfaee of ently shaped file ; the angl e of a square or th e  edge of 
for a Bi ble ; it wou ld make the  Budd hist Bible n early the land, the soil grew rich with t he products of decay, a very th in flat one di pped i n  the turpentine and cam­
five times as l arge as our own ; but it spelIl S  to me that and plant l i fe reigned and rioted anew. But cool ing phol' will make good broad l ines that can easi ly be 
Spence H ard y's account is m ore likely to be correct. and contraction of the earth's bod y were g'oi ng con- seen . If it is wi,:hed to n umbt'r th e grad uations, Ro­
Professor Rhys Dav is, by adopting the same plan of I t in  uou sl y on, and su hnH'rg'ence fol lowed again and man numerals a re the easiest to m ake, hut they should 
reckon ing', brings the number of words in the Bi ble to again,  each bed of vegetable matter. th ick or shallo w, all be penciled on the paper an d cut t h rough , as be­
about 900,000. We found it given as 7'73, 692. But who being covered in turn by i ts layers of sand and silt. fore described. It will generally be found on trial that 
shall decide ? I n  this  submergence and blll'i al of the  deposits of the two or three cf the small files will  easi l y  c n t  the sur-

What the b u l k  of such a work would be we may coal era we find all the condi t ions necessary for the  face of t h e  glass when med at the point like pencils ; 
gather from what we know of the bulk of the transla- transformation of vegetable matter i nto eoal. Onl y  and in this  case any sort of numerals or letters can 
t ions. There is  a complete copy of the C h ine�c trans- from one-ninth to one-sixteen th of th e mass of vege- easily be engraved, provided that they are first started 
lation at the India Office, in London, also i n  t h e  Bodle·· table matter subjected to this heat and pressure was through the  paper. 
ian, and a catalogue of it, mad e  by a .Japanese pupil of retained in the  form of coal. This was largely carbon, The t urpenti ne should not be used until the paper 
mine, the Rev. Bun yi u Nanj io, brings the n u m ber of the h�'drogen and oxygen h aving' been expel led. As has been remo l-ed, as it is important to keep the  latter 
separate works in it to 1, 632. The Thi betan t,ransla- we have already seen, t h e  anthracite coal contains  a dry, but afterward the files will  work m uch more easily 
tion, which d ates from the eighth century, comists of much larger percentage of carbon than does the  bit u- and quickly with the aid of the lu bricant. If  thick, 
two collections , common ly called the Kanj ur and Tan- minous, and a m uc h  less quantity of volat i l e  mat ter. bold lettering is required, it should be drawn on the 
j U l'. I Of t h e  immense coal areas in t h e  U n ited States only paper and the thic k  l i nes removed with a sharp pointed 

T h e  Kanj ur consist� of 100 volu mes i n  fol io, the Tan- an ext remely small percentage are of the anthracite penknife. In most cases it is better to cut t h rough all 
j u r  of 225 volumes, each volume weighing four 01' five variety, and these all li e  in the State of Pennsylvania, penci l  l ines with a sharp knife before filing, as this  
pounds. T h i �  collection , publ ished by colllmand of the east of the Allegheny }\fountains, with the exception prevents the files from becoming dogged . 

Em peror of C h ina, sells for £630. A eopy of it is found of a small field i n  Rhode Island. It i s  not thought If very b road li nes are req u i red, i t  is as well to com­
a t  the India Office. The B ur iates, a Mon golian t ribe that the vegetable l i fe which entered iuto one class m en ce them by making two thinner l ines the proper 
converted to Buddhism, bartered 7,000 oxen for one differed in any material re�pect fro m t h at wh ich en- distan ce apart ; the  �urface of glass between the lines 
copy of the Kanj ll r, and the same tribe paid 12, 000 sil- tered into the other. can then be easil y chipped away with the end of a 
vel' ru bles for a cOlll plete copy of both Kanj ur and The presum ption is natural, if not eon clusive, th at file. 
Tanj ur. 'Vhat m ust it be t o  believe i n  325 vol- prior to the close of the carboniferous age all the coal There is not the slightest difficulty with any part of 
urnes, each weig'h i l l g'  fi ve pou nds-nay, even to read deposi t!" had been bituminous in character, b ut that th e operation excepting w h en elaborate writi n g  is at-
th ro'l gh snch a Bi ble ! th e violeIit movement of the earth's  crust at t h e  time tempted, and even this can be easily mastered by any 

• ' II  • of the Appal ach ian revol ution, the enorm ous pressure one who i s  accustomed to use tbe pencil. Th e precau-
The F o rlllatio ll of C o a l .  and in ten se heat, were sufficient to expel a large por- t ions to be observed are : 1<'i rst m ark u pon the paper 

Carhon i s  the principal element in the composit ion tion of the vo!atile matter from the bit um i nous coal pvery l i ne  that is  requ ired to ap pear upon the glass, 
of coal . A good specimen of hard d l'Y anthl'aeite beds, an d  oth erwise change their character i nto what a n d  do not remove the pappr until e" ery line has been 
would show from 91 t o  98 p?r ce ll t of cal·bon . The we now class a s  ant h racite. In the slate strata im me- ('ut, or rath <:>r scratched,  on the  surfaee of the glass. 
average anthracite of co m merce, known technical ly diately overlying each coal Seltlll, it is COlIl lllon to fi n l1 Special care must be taken to insure this in th e case o f  
as semi ant hracite, would sho w  from 85 t o  90  per  cent, th e i mpressi ons o f  twig'S, n ut s, seeds, leaves , the IIIOst l e ttering, as it  i s  very d i ffie ul t to remedy omissions in 
and the bi t u m i nou� and semi-b i t umin ous varieties delicate fern tracery, and the trunk s  of g'reat trees the absellce of the  paper. 
would l'an g'e all the way fro III  50 to 85 per cent. The mashed flat between t h e  layers ; whi le  i n  the softer N u mbers or letterin g wil l al ways l ook n eater i f  
a mount of volatile m atter con t a i ned increas9s f.om beds of cannel coal, whol e  t rees have heen fOll nd,  plaeed between two  parallel l ines, which need only 
t l"'ee per cent in t he anthracites to  38 per cent in the roots, trunks, branches. leaves, seed�, and all trans- be lightly seratched all the glas�. These w ill ,  in a. 
hituminous spec ies. The conduct of these d ifferent formed into like materia l  wi th that b y  w h ic h  they great measure, preyent the tool from overshooting the  
k imh of  coal i n  combust ion gives pract,jcal emphasis were surrounded . One o f  the  results o f  the  v iolen t mark w h en deepening a n d  picking' out the bod y of the  
to the ll i fference i n  cOIl l Position. T h e anthracites burn  disturbances of the earth 's crust a lread y n oted was to let ters, and wi l l  ail,o ins ure that the  latter w ill all be 
w i t h  a s lll al l blup flame of carbon i c  oxide until .thoro u g b - leave great rents in it across the  l ines of strata . Th ese of the same height . 
Iy ig'niterl ,  g i ve off no smoke, and leave a c omparath'e l y ren ts are known geological l y as fissurps T h e�' have If these instruct ions are earefull y carri e.l Ollt, witb 
sma l l pert'entage of ashes. The bitu minous cla sses, on facps whieh are eit h er para l lel or i nelooe a wedge very little pra('tice measures and  bottles can be ea sily 
the  other hand, hurn wi th a con t i nuous yellowish ,..h aped eavity.  SometimPR igneous roc k from th e graduated in such a man n er as to give no evid ence 
fla me, gi ve off considerable smoke. and l eav� a large molten mass below was foreed up into these open ings; I of the work of an amateur engraver.-Photo Notes . 
percentage of ashes. wmetimcs the cavities were filled with dri ft and rock • ' II '  • 

That coal is a vegetable product m ay be specifical l y  fragments from the surface . I n  eithel' ease t.h e mass Tobaceo Boxes. 

proved. Indeed. ocular demonstration m fl y be h ad of be<'arne h ard and compact, but with a charactt'r ma- Form erly the plugs were pressed into t h e  boxes by 
that fact. For while to t he naked eye the structure of terially d ifferent from the roek on ei ther . ide. t h e powerful leverage, wh ich n ecessitated great strength 
a fragm ent of mineral coal is purel y am orph ous, yet if formation of which was  contemporaneous with that of in the box. Most of the man ufacturers now h ave iron 
that fragment be made so t h i n  that i t  will tra nsm it the coal . or steel mould s , into wh ich th e  freshly made plugs are 
light, an d if it be then exami ned th rough a powerful The mind m nst exert itself to tbe utmmt i n  order pres�ed in to a body just large enough to exactly and 
microscope, its  veg'etable  structnre w ill be readily dis- fully to realize th ro n gh what Vll st  period � of tim e t he  evenly fill the wooden boxes in which they are m ar­
tingnished. Heat, pressure and eon finemelit h ave processes were cont inued by which the coal of to-day keted. Th is al l o ws the use of lighter boxes without 
prod uced the transformation. It is s imply a process was formed. Sti ll more difficult of comprehension is cleats or corner pieces. 
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A TREE BRIDGE. 

To the Editor of the SCIEXTIFIC A){ERICAN : 
I send a copy of a photograph of a novel bridge, 

which may interest your many readers. 
The bridge i ii' one Douglas fir log, 4 feet in diameter 

and 54 feet bet ween supports, and is used by pr08-
pectors to cross a stream on the western slope of the 
Cascade Mountains. 

The view shows the 'Vash ington State Road COIll ­
mission crossin g  the structure. This  
photograph i s  one of a num ber of kodak v ipwf; I took during the past summer 
whi le  exploring a route for State wagon 
road across the  Cascade Mountains. 

B. W. HUNTOON, 
Engineer Statp Roa'1 Commission. 

Fairhaven, 'VasiL ,  October 22, 1895. 
• 4 . ,  .. 

Dahnati a n  I n se c t  FJ o,vers. 
According to De Boisse, the active 

princi ple of Pyret hrum cinE'rarirefoli llm 
is a yel low re� in  soluble  i n  ether, insolu­
ble in water and very slightly solu ble 
in alcohol,  carbon bisulphide, or fatty 
bodies. It is  readi ly decom posed by 
alkalies. To E'xtract the active princi ple 
the author exh austs t h e  flo wering tops of 
the plant with eth er. 'fbe principle thus 
extracted i s  described as bping of the 
color and consistence of virgin wax, with 
an apple-like odor. From the fresh pla?ts 
the active prineiple may also be extractfld 
by macerating the finely ·chopped fl ower­
ing tops with half their weight of ether, 
vaseli n  oil ,  colza, or petroleum, according 
as the  product is intended for mE'dicinal 
or agricultural use. The mixture, after 
t.rituration, is allowed to macerate for 
seven or eight hours. It  is then strongly 
pressed, the resulting  liquid allowed to 
stand, and the supernatant yellow oily liquid �eparated 
from the watery portion, w h ich is  rejected. When p re­
pared with \'asel in oil, the oily solution i s  useful for 
human medicine, being a powerful insecticide. The so­
lutions in colza or pet.roleum h ave a wide application i n  
agriculture to dE'stroy insect para�ites, being applied 
direct to treE'S or shrubs. Emu lsified with forty times 
t heir volume of soot water, they may be used for spray­
ing the twigs and leaves.-Rev. de Scient. �atur. 

STREET CAR HOOKS FOR BICYCLES. 

One of the obstacles in the way of cycling in New 
York City, and in other cities, is the lack of facilities 
for the transportation of wheels on the street cars. 
Hundreds of wheelers, anxious to take a morning or 
an afternoon spin, are deterred on aceount of the long 
and dangerous trip req uired over stc.ne pavements and 
car tracks before the open country roads can be 
reached. 

The street car people make no provision for the 
cyclers, and will n ot permit their wheels to be 

carried on the p latforms. They do thi ngs differently 
at B uttE', Montana. There the street cars are pro­
vided with exterior hooks on which cyclers Illay hang 
their wheelR, as shown i n  our photograph. The plan 
is a great sueeess and is an 
accommodation greatly ap­
preciated by all 10\'E'rs of 
the wheel . It m ight be 
adopted very easily by all 
street car companies and 
would add considerably to 
t heir revenues . 

In Brooklyn,  N. Y. , on 
Sundays and h olidays the 
ele vatE'd steam ra i l  ways 
h ave becom e 1'0 far l iberal­
ized that they admit  w heel ­

ers and thE'ir wheel� to the 
smoking cars, a charge of 
two extra fares being made 
for the w heel. Hundreos 
of cyclE'rs avail t h emselves 
of the privi lege. 

W I' are indebted to the 
Street Railway Review for 
the p h  0 t o g  r a p  h from 
which our p l a t e  w a s  
made. 

... . ... 
D o l J i "  W. llI o o re. 

Hollis W. Moore died ( at 
Olean. N. Y. , on November 
14. He was born at North 

J , ient if i, �meri,au. 
The I nvisibJe Spectrum. 

Dr. H uggins, in concl uding" his spectroscopic lectures 
at the Royal Institution, alluded to the wonderful ad­
vance� recently maoe in ascertain ing the character of 
the invisible parts of t h e  solar spE'ctrum. The rays of 
the sun, when received through the prism of the spec­
troscope, appear to the eye as a ribbon of rainbow col­
orE'cl ligh t, across wh ich are draWl! a multitude of fine 
black lines, representing the screening or absorptive 
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This bolometer, l ike all the finest applications of sci­

ence, is an extremely sim ple thing. It is a strip of fine 
wire through which a feeble current of electricity is 
always flowing. This wire is slowly passed along the 
i n visible gamut of the spectrum, and as soon as it comes 
to one of the absorption lines t h e  spot is  shown hy a 
minute fall of temperature in the w ire. This h as an 
instant aneous effect on the flow of the electrical cur­
rent. More current will  pass through a cool wire than 

a warmer one, and t h e  alterat ion is 
prom ptly shown by a delicate mirror gal­
vanometer, which flashes its mimic sig­
nals onto a slowly revolving photo­
graphic ri bbon. In th is  way Professor 
Langley has been a b l e  to pick out and 
locate hund reds of dark absorption lines 
in the great i n v isible �pectrum which lies 
beyond the red . 

Not only is the absorption of rays by 
the solar atmosphere shown by the  meth­
od, b ut the absorption lines of the earth's 
atmosphere are equally apparent. Dr. 
Huggins antici pates that the m eteorolo­
gist will soon be applying the system to 
weather forecasts. Some fina l  remarks 
of the lecturer in  rE'gard to the ph oto­
graphy of the corona of the sun are of 
interest as indicating the enormous en­
ergy which is at work in the solar fur­
naces. He stated that fiery spurts of cal­
c ium vapor (calci um is  th e metal of which 
q uicklime is the oxide) have been photo­
graphed, extend ing i n  fantast ic  sh apes to 
a d istance of 280, 000 miles from the sun's 
surfacE', and traveli ng outwal'd at a speed 
of somet h ing like 20, 000 to 40, 000 miles an 
hour. 

---------.... �·1 .. __ -------
'I'he \V o rJd'. 'J'al J e s t  Strnct u res. 

'fhe tallest ch imney was built at Port 
effect of the solar atlll osphere. From the ch aracter and 

I 
Dundas, Glasgow, Scotland, 1857 to 1859, for F. Towns­

pO'lition of these lines the spectroscopic chemist i s  ahle e n d .  It is  the highest chimney in the world (454 fE'et), 
to say what chemical elements in the  gaseous atmo- and one of the  loftiest masonry structures in existence. 
sphere of the sun are causing th is  absorption.  B ut th b 
visible portion of the spectrum com passes but a fraction 
of the total rays th at are speeding to us from the great 
fountain of energy upon which the  life of the ea rth and 
its fel low planets depends. Beyond the  violet end of 
the spectrum there is a whole gamut of invis ible rays 
which only revealed themselves by their effect in pro­
moting chemical action. Similarly beyond the  other 
end of the  visible scale-the deep red -there is  a gam ut  
of invisible or  dark rays which are only perceived by 
their heating effects. 

Some idea of the  i m portance of the " ultra red " may 
be gathered from the fact that it  has been traced to a 
distance nearly ten times as long as the whole range of 
the  visible or light-giving region of the spectrum. To 
learn th e charactE'r of these mysterious dark rays, then, 
it i s  clearly necessary for science to fit itself with some 
new sort of eyes that can see what ordinary eyes cannot 
-namely, hE'at rays and chemical rays. The photo­
graphic plate has ans wered adulirably  as an eye for the 
chemical ray�, and bronght out some wonderful facts. 
But with the invbible heat rays the problem wa� Illore 
difficult. Something ill the nature of an extremely 

STREET CAR WITH HOOKS FOR BICYCLES, 

It is, independent of its size, one of the best specimens 
of substantial, well made brickwork in existence. In 
Europe there are only two ch urch steeplE'S that exceed 
this struct ure in height-namely, that of the Cologne 
Cathedral (510 feet) and that of the Strassburg Cathe­
dral (468 feet). The great Pyramid of Gizeh was origin­
ally 480 feet, although not RO high at present. The 
United States outtops them all with its Wash in gton 
Monument,  550 feet high, and the tower of the Phila­
delph ia Public Buildings, which i s  537 feE't h igh. 

The EiffE'1 Tower', at Paris, France, surpasses all 
other terrestrial m etal structures with its altitude of 
nearly onE' thollsand fpet. The " Great Tower," for 
London, England, in course of construction from de­
signs of l\1r-. Henry Da vey, C. E. ,  will outtop all metal 
structures, being built of steel, and its extreme height 
will be 1, 250 feet when finished . 

The  h i ghest and most remarkable metal chimney in 
the world is  erected at the i mperial foundrv at Hals­
bruckE', near 1!'rei berg, in Saxony. 'fh e  hei

'
ght of this 

structure ; s  452 '6 fept and 15 '74 feet in  internal dia­
meter, a n d  is sit uated on the right bank of the Mulde,  
at an elevation of 219 feet above that of the foundry 

works, so that its total 
heigh t  above the sea is  n o  
less than 711 '75 feet. The 
works are situated on the 
left bank of the river, and 
the furnace gases are con­
veyed across the river to 
the chim ney on a bridge 
through a pi pe 3, 227% feet 
in length .  

The h ighest artificial 
structure in America is the  
water works to wer at  Eden 
Park, Cincinnati, O. The 
floor of th e towE'r, revch_ 
ed hy elevators, is 522 feet 
above the Oh io  River. The 
base is  404 feet above the 
stnam. I f  the height of 
t h e  elevator shaft be added 
to  the observation fioor, 
the grand total heigh t is 
589 feeL 

The highest office bui ld.  
ing in the world i s  t h e  

Manhat tan Life Insurance 
Company, of  New York 
City. Its height above the 
sidewalk i s  347 feet, and its 

Leverett, Mass. , i n  1832. foundations go down 53 

Mr. Moore wa.s wel l  known as an i nventor and patentee. delicate thermometer is here req llired , which wi l l  pick feet below the samE', .bE'ing  20 feet below tictewatpr 

He was the manager of the lntflrnational Steam PowE'r out all the fine absorption l ines HS ('older SJlot� in the level , making a total of 400 feet. The foundations 

Company, which manufaetured his high prE'SRU re spectrum. T Ilt' beauti ful i ll strument  k n o w n  as the eonsist of fiftpen masonry pier�, and are carried 

water tube safety boiler. He also i n  vpnted the Bla.ck bolomet er h al' [·p(·pntly been used by  Professor IJangley by the same n u m ber of steel caissons. The latter 

Giant sh ear punch and upset, t h e  Ram's H orn spring 

I
' in fepling for th ese absorption line

,

S, wh ieh,  being  re- wpre sn�k to bedrock by the pneumatic pr?eess. 

for carriages, a patent circle for carriages, and other gions from whieh t h e  rays are stopped out, are, of I The  ('�'T1 tl lever system was used for the foundatIOD.-

devices in the line of carriage work. course, colder than the remainder of the spectrum. Machmery. 
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'eitutif ie jlUtrie .. u. 
RECENTLY PATENTED INVENTIONS. 

E n2'illeering. 

TRACTION EKGINE. -Ed ward Ingleton, 
Pottstown. Pa. This improvement provides an endless 
tread for the tractIOn whcels, of such a character that 
the tread of a wheel wi l l  be much enlarged over its cir­
cumference, the tread being adapted to be raised in such 
a manner that the tractiou wheel will turn practically on 
its own center when the engine is being steered. The e]e­
vation and depression of the tread is accomplished auto­
matically with the operation of the steering al'paratus. 

and downward vibrations are provided against by adjust­
ing the center of gravity in a vertical direction. 

MiIOcella neouIO. 

WAGON ROAD SNOW PLow. -Albert C. 
Plumley, Sherburne, Vt.  A sled with long runners has 
at its front end a V·shaped plow, and near the rear ends 
of the runners, on each side, are pivoted rcarwardly 
sloped cutter bladeE and wings, which may be readily 
raised and lowered, to cause them to engage with snow 
at different hei"ht,; from the ground, so that the remo· 

FeRN ACR GRATE. - Ed ward P. East- val of a great depth of snow may be effected by degrees. 
wick, Jr.,  New Orleaus, La. This improvement relates Where the road is narrow, the wing and cutter blade on 
to traveling grates or stokers which automatically receive one side may be removed .. 
their fuel and discharge their refuse, and provides meam; 
for separating the lwbllrned fuel from the ashes. At the HOSE CLAMP AND PATCH. -Aaron H. 
discharge side o r  end o f  t h e  grate i s  a hopper t o  receive I Forst, Louisville, Ky. For temporarily repairing hurst 

and retain ashes or refuse, and at its bottom is a valved or otherwise ruptured hose, this inventor has devised a 

opening and traveling conveyor, the opening being kept i clamp and patch consisting of two narrow semicircular 

sufficiently closed to prevent a too free admission of air cast metal parte, connected by a hinge, each of the parts 

to the furnace. lined with rubber, the parts being adapted to be brought 
together around a hose by a cam-locking device and lever. 

Tre- The device is very simple and readily applied, and for 
vctt, Casper, 'Yyoming. ThiH invention comprises a wa- use on steam or hot ,vater pipes the packing or lining 
ter wheel with elongated peripheral bnckets havillg side is preferably made of material other than rubber-pref­
and end openings, th latter closed by a spring-pressed crahly asbestos. 

WATER ELEVATOR. - John l\f. 

valve actuated by automatic mechanism. The wheel is 
deSIgned to be mounted on floats to raiRe water from 
streams for irrigating and other purposes, the construc­
tion of the apparatus being simple throughout, and it 
being adapted to run continuously without needing at­
tention. 

DEVICR FOR RAISING SHIPs. -John D. 
Cooper, Cheboygan, :Mich. Submersible pontons are, ac­
cording to this invention, lowered for attachment to a 
vessel and emptied of thei r contents, the mechanism for 
nlli.ng-. lowering, and emptying the ponton being electri­
cally controlled from a neighboring vessel. Floats on 
the surface are also connected with the ponton, and all 
the floats may be connected with and controlled by the 
current from a dynamo on the vessel. 

R ailway ,\.pplianceIO. 

CAR SEA']'. -Jame� M. Osgood, Boston, 
Mass. This is a chair with reversi ble and reclining 
backs, to serve as backs and leg rests, while the backs 
are so divided that each chair may be formed into a tete­
a-tete, with a half back facing in one direction and the 
other back in the opposite direction, both backs being 
simultaneously moved to a safety position. The backs 
and rests are also 80 arrang;ed as to be readily adjustable 
and converti ble into a couch or berth, the alternate chairs 
being raised to form upper berths. forming practically a 
series of staterooms with a seat in the lower part, 
thus giving to each berth a separate dressing compart­
ment. 

Electrical. 

TELEPHONE TRANS1\IIT'l'ER.-Ignati us 
Lucas, Passaic, N.  J. Two patents have been granted 
this inventor, according to one of 'which the contact disks 
arc embedded in a filling of loose material, preferably 
sliver or wool as it leayes the carding machine and pre­
vious to being felted, the filling being also in contact 
with the diaphragm and greatly softeuing the sounds for 
transmission. According to the other improvement, a 
material composed of a base having grannlated carbon 
thereon is used between the opposing face, of the but­
tons of telephones and similar instl'Ulllcnts, with the car­
bon in contact with the buttons, to insure a uniform and 
perfect transmission of sonnd, even if the transmitter be 
in a building subjected to unusual noise and jar. 

Minin�, Etc. 

SEPARATOR AND Al\IALGA1\iATOR. 
Prank IJ. Fisher, Granger, Oregon. Upon a 8crmv­
threaded standard, according to this invention, is a se­
ries of wheels with threaded hubs carryip..g troughs of pro­
gressively increasing diametcr8 adapted to deliver from 
one to the other from the top to the bottom, a spreader 
plate on the top of the stanllard deli\'ering into the upper 
trough. The troughs are filled with mercury, and the 
tailings flow over the edges of the upper troughs into the 
lower once, the sand being easily washed and the gold 
amalgamated. 

S U B A Q U E  0 U S MnUNG MACHINE.­
Henry W. and William W .  Smith, ' Portland, Oregon. 
According to this improvem('nt fluke wheels are arranged 
upon a vertical shaft within a tubular body, the power to 
operate the shaft being supplied by any suitable motor, 
aud the machine acting on the suction principle to cany 
ll;>ward by a strong current of water gold and other val­
uable minerals found in the beds of streams. The tubu­
lar body may be swung freely to place it i n  position for 
effective operation in the bed of a stream, and it and the 
wheel shaft may be lengthened as desired. 

Ae-ricultural., 

THRASHING l\1ACHIXE. - Fran klin P. 
��rcer, Conway Spring:;:, Kan:"a�. In this machine the 
grain is delivered to an eJevator which conveys it to a 
riddle, through which it i, pa.sed while being subjected 
to an air blast to an exit at either side of the machine, as 
desired, the straw being passed out at one end of the 
ma.sine. \yithout possible interference with the riddle 
or e"it for the grain. The machine has virtually two 
thrashing cylinders, a lo wer one breaking the bundles 
and scattering the straw, while an upper cylinder acts 
in conjunction therewith to thoroughly thrash out the 
grahl. 

BOLTER. -Niel�  Nielsen, Copenhagen, 
Denmark. This invention relates to bolters having a gy­
ratory motion in a horizontal frame, and is designed to 
rf'duce or prevent irregulf:T and injnrious vibrations of 
the bolter frame. Automatic compemmtion is provided 
for vari ationR in the weight of material fed to the bolter, 
to maintain th� uvlter frame in equilibrium, and upward 

METAL SASH RAIL P R O  T E C T O  R. ­
Thomas B. Fultz and Rufus Huff, Sullivan, Ill. 'l'his is 
an improvement more particularly applicable to shop or 
show windows having large and heavy plate giass panes, 
the protector being designed to cover the lower rail and 
furnish a seat for the pane. It is provided with a gutter 
for receiving the 'vater or drip from condensing vapor on 
the inner surface of the pane, the water being prevented 
from contact with the sash rail proper and conducted off 
outside the building. 

TABLE AND RACK -J. Emil Dryfoos, 
New York City. 'l'his is a combination device adapted 
for arrangement as an ordinary table, or which may be 
conveniently converted into a display rack on which 
�oods may be advantageously displayed. The rack is 
raised and lowered by hand pulls. and the top of the rack 
may be adjusted to different inclinations. 

LINE OR HAl\<IMOCK HOLDE R.-Jo h n  
Bohlen, Big Rapids, Mich. T O)  effectively support and 
clamp clothes lines in a taut position and for holding 
hammocks, etc. ,  this inventor has devised a very simple 
line holder, consisting of but three pieces, very inexpen­
sively made and put together. The holder consi"ts of a 
bracket plate, swivel block and clamping lever, and the 
device has a free lateral movement, accommodating it­
self to a line stretched diagonally. 

RAIN WATER C ONDUIT. -Walter Van 
Benthuysen, N e w  Orleans. L a .  This is an automatically 
operating device which conducts the first wash of water 
from a roof into a ve8sel other than the tank or cistern, 
but when the roof has been thus washed off, as at the 
commencement of a ra1n, a portion of the conductor, 
which is  pivoted, is moved to a pOSItion to deliver the 
remaining portion of the rainfall into the tank or cis­
tern. 

BLACKBOARD AND DESK. -Louis Doll, 
Danbury, Conn. This invention consists of a black­
board supporting on its under side a game apparatus, af­
fording an educational appliance for children designed 
to combine study with pleasure. 'rhe board is pivotally 
connected at its sides with braces pivoted on a fixed sup­
port, either face of the board being readily brought into 
uppermost position. 

MUSIC LEAF T U R N  E R. - Frederick 
Leeds, New York City. This is a simple and inexpen­
sive construction for usc with a piano, organ or other in­
strument, or on a music stand, and in which sheet or 
bound music may be placed, the performer being then 
able to readily turn the leaves without interfering with 
bis or her playing. Any desired number of leaf-turning 
arms may be cmployed, the arms being so placed in en­
gagement with the l eaves that different leaves cannot 
fOllow eacb othcr from suction when one of them is rap­
idly turned. 

OFFICE DIREC'rORY. -Dan iel Waide, 
San Prancisco, Cal. This is a mechanical directory for 
business buildings, compri8in� a casing with hinged 
glazed cover, there being hinged in the case a carrier 
frame which may be drawn ont and supported at an 
angle. A head block is designed to receive the words, 
h floor," U roolll, "  etc., and the case is adapted to receive 
indicator strips of wood to receive the names, one strip 
bemg readily substituted for another as desired. 

PR.ISM POINTER FOR TYPEWRITERS. ­
Walter B. Dyer, Pottsville, Pa. This device has a body 
section adapted for connection with the rear portion of 
the typewritcr basket and terminates at its forward end 
in a yoke, from the center of which an indicator leads to 
the forward portion of the typewriter basket. With this 
improvement no disagreeable clinking sound is given 
out with each stroke of the type keys, and the poin t.er 
adjusts itself automat.ICally. The device also serves as a 
rest or snpport for and Dssists in preventing the curling 
of the ribbon at the printing point. 

PRINTING PHOTOGRAPHS IN COLORS. 
-Edward R. Hewitt, New York City. 'l'his inventor 
has devised a method of forming many_colored photo­
graphic prints by applying to a suitable backing a series 
of superposed films bearing different colors, eonespond­
ing approximately with the colors of the object photo­
graphed, sensitizing the composite film formed of the 
films of different colors, rendering portions of the film 
insoluble by exposure to light through a negative, and 
finally developing the picture by washing with an appro­
priate solvent. 

DENTAL PLUGGER. -Joseph R. Jones, 
Ontonagon, Mich. The holder frame of this plugger is 
especially adapted to receive and grasp any of the usual 
forms of pl11gging instruments, and improved mechan­
ism is provided for supporting and manipulating the 
mallet, so (hat its operation m ay be more readily effected 
and controlled by the operator. The blow given by the 

mallet is a sharp welding blow, differing from a spring 
blow, the spring being used simply to retract the mallet. 
The plugger may be used as a hand pressure instrument 
without changes or adjustments. 

BLOUSE OR JACKET. - Henry Shrier, 
New York City. This is a garment more especially de­
signed for boys' wear, and is arranged to permit of re­
versing the parts, to tUl'n the soiled portions under and 
bring into view a fresh, clean surface, also changing the 
appearance of the garment by different trimmings and 
colors. The neck opening is cut low and has a detacha­
ble reversible eollar, therc being a reversible and detach­
able front piece. 

CHECKREIN SWIVEL. -Julius C. Clau­
sen, Hensall, Canada. This is a simple device readily at­
tachable to the bridle or other strap, and which is free 
to turn in any direction, there being no danger of the 
strap separating from the swivel. 

H ORSESHOE PAD. -l\fichael Hallanan, 
Xew York City. This pad has a yielding block at the 
heel provided with side extensions which terminate rear­
wardly of the nail holes, the extensions and the shoe 
having squared meeting ends that are each rabbeted and 
lap each other. The pads are designed for use with shoes 
of different sizes and shapes, to prevent balling of snow, 
picking up nails or pebbles, etc. 

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

NEW BOOKS AND PUBLICATIONS. 

MODER:S- EXAMINATIONS OF STEAM E N­
GINEERS ; OR, PRACTICAL THEORY 
EXPLAINED AND Ir,LUSTRATED. B v  
'V .  H .  'Yakeman. Bridgepol't, Conn. ' :  
American Industrial Publishing Com­
pany. 1895. Pp. 272 . 121110. Dia­
grams. Price $2. 

This work comprises full and complete answers to 300 
questions for the usc of engineers and firemen, when pre­
paring to make application for examination for United 
States government and State license and for the in­
formation of engIne builders, boiler makers, etc. Al­
though there are already books on the same subject, a 
work of this kind. when it is as practical as the present 
one, cannot fail to have a large number of readers. 'l'he 
rules and formulas are simple and are accompanied with 
examples. The value of the work would have been en­
hanced by the insertion of illnstrations. rrhe author, 
being a practical steam engineer himself, well knows the 
wants of the working engineer, and has put into thIS work 
such knowledge and information as is best adapted to 
their use, making it altogether one of the most com­
plete and comprehensive guides for the busy workers in 
the engine room , boiler works, and machine shops that 
bas been published. 

ELEMENTS 0 F THE ]\f ATHEl\IATICAL 
THEORY OF ELECTRICITY AND MAG­
NE'l'ISM. B y  J. J. Thomson,  M. A. , 
F. R. S . ,  Cambridge. New York : 
Macmillan & Com pany. 1895. Pp. 
504. 12mo. 133 figures. Price $2. 60. 

The author is Cavendish professor of experimeutal 
physics in the University of Cambridge, the stronghold of 
the mathematical sciences in England. With the excep­
tion of a few paragraphs, no more advanced mathemati­
cal knowledge is required from the reader than an ac­
quaintance with the elementary principles of the differ­
enhal calculus. It is not necessary to make use of ad­
vanced analysis to establish the exietence of some of the 
most important electromagnetic phenomena. 'rhe 
study of these simple cases will in the estimation of the 
author be of advantage even to students whose mathe­
matical attainments are sufficient to enable them to fol 
low the solution of the more general cases. The work 
will undoubtedly fulfill a useful purpose in our more ad­
vanced institutions of learning. 

NOTES ON DESCRIPTIVE GEOMETRY, 
WITH EXERCISES. B \· W. L. Ames. 
Terre Haute, Ind. 1895. P p. 88 . 
18mo. 86 figures. Priee 50 cents. 

It is evident to all  who have taken note of the trend of 
the practice of mechanical drawing in the best draught­
ing offices that the usc of the third quadrant in poject­
ing will become universal. In the study of descriptive 
geometry, however, with few exceptions, the first angle 
projection is taught. The writer, realizing that the 
methods taught should harmonize wit.h the pract.ical ap­
plication in mechanical drawing as practiced, has for 
some time used the third angle in teaching descriptive 
geometry. There being no text books so arranged, notes 
were prepared for the student's use. These notes revised 
are now published. 

THE ART ORNAMENTER AND MODERN 
Smx 'YRI'rER New York : Excel­
sior Publi sh ing House. S lllall 4to. 
Priee $2. 50. 

This work comprises over thirty good sized plates, giv­
ing alphabets, raised scrolls and otllPr ornaments which 
are useful to the sign writer. rnle Herolls are particularly 
fine. The alphabets include block, old English, Egyp­
tian, Roman script, German text, antique, etc. 

THE PRACTICAl, A pPLICATION OF THE 
SLIDE VALVE AND LINK l\I OTIOX TO 
STATIONA RY, PORTABLR, LOCOl\IO­
TIVR AXD MARINE EXGINES, WI'l'H 
NEW AND SDIPLE METHODS OF PRO­
PORTIONING THE PARTS. By 'Y S. 
AUc>h i nloss, (j. E. New York : D .  
Van Nostrand Com pan y. 1895. Pp. 
138 . 8vo. 52 i l l ustrations and plates. 
Priee $2. 

In the past twenty-five yeare this hook has had a phe· 
nomenal sale, the present being the thirteenth (revised) 
edition . It has proved itself both a "talidard authority 
with nwchanieal engincprf' fln(l (lranghtFlmcn and a valued 
text book with colleges uud technical schools. Iu the 

[N OVEMBER 30, 1 895. 
present edition the author has carefully eliminated all 
abstruse formul"" as he docs not consider it advisable to 
use the higher mathematics for the solution of everyday 
problems in link and valve motion. 'rhe component 
parts of such motions are always compact and the dis­
tances small ,  consequently they do not mvoh-e such 
delicate angles, etc., as in astronomy and should not be 
so treated, but all dimensions should be computed either 
arithmetically or graphically by the most simplc and di· 
rect processes. 'l'he fundamental prinCIples are dealt 
with to the exclusion of patented devices. 

ORGANIC C HEMISTRY. The Fatty Com­
pound s. B y  R. Lloyd W ll i teley . 
London and New York : Longmans, 
Green & Company. 1895. Pp. 291. 
12mo. Illustrated.  Price $1. 

An excellent work on this branch of organic chemistry. 
It has been the aim of the author not only to give 
students an intelligible and connected account of the 
theory of the subject, but also to provide them with such 
inform,ltion as shall enable them to gain a practical ac­
quaintance with it. The ,york has a good index - a point 
on WhICh Eng1i8h scientific books are so often at fault. 
The very sensible plan is adopted of printing the figurcs 
which indicate the principal reference in heavy-faced 
type. 

YELLOW BEAUTY. By Marion Martin .  
C h icago : Laird & Lee. 1895. Price 
50 eents. 

A book for children, with 3ix full page half tones, reo 
produced from paintings by Mme. Henriette Ronner, the 
famous painter of cats. 

The 1895-96 ('atalogue of the Parsons 
Horological Institnte, or School for Watchmakers, at 
Peoria, Ill . ,  is a most Interesting addition to the series of 
annual catalogues issued by coHeges and technical 
Flchoolfl. The SCIENTIFIC AMERICAN l1.as heretofore 
fully illustrated and described this uniqne school, and the 
just issned catalogne afforus new evidences of the wisdom 
of its management and the thoroughness of i ts course of 
instruction. 
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1. An elegant residence at Wakefield, N. Y. Two per­
spective elevations. also an interior view and floor 
plans. Mr. Ralph N. Cranford, architect, Wake· 
field, N. Y. An cxcellent design. 

2. Plat.e in colors of a cottage in the Colonial style re· 
cently erected at !\Iount Vernon, N. Y. at a cost of 
$4,750. Two perspective eleyations and floor plans. 
A picturesque design. Mr. H . •  T. Rob1ll80n, archi­
tect, Mount Vernon, N. Y. 

3. A double house at Marietta, Ohio, recently erected at 
a cost of $2,163. Three perspective elevations and 
floor plans. William Foreman, architect, Marietta, 
Ohio. 

4. A residence at Germantown, Philadelphia, recently 
erected at a cost of $25,000 complete, including 
stahle. Perspective elevation and floor plans. 
Architects, MeRsrs. Hazlehurst & Huckel, Phila .. 
delphia, Pa. An ornate residence in the Spanish 
Renaissance style. 

5. A residence at Lake Waccabuc, N. Y. Two perspec­
tive elevations and floor plans. An attractive de­
sign. 

6. A Heformed Dutch Church at Warwick, N. Y. 
rrhree perspective elevations and floor plallf�. Cost 
$30,000. Architect, Mr. E.  G. W. Dietrich, New 
York. A design successfully treated in the B" "an­
tinc style. 

7. A cottage at :l\Iount Vernon, :X. Y' l !'():'en t�y ere"::JJd 
at a cost of $2,500. '1'\'"0 perppe':'tive ,!1- ' �  � ti (lTl� 
nnd floor plans '\rchitect, Mr. A. }J. Jt'nk:-:� 
�Iount Vernon, :iS'. Y. 

8. Perspective eleyatioll!:i of two lOW· cost honses located 
at Hasbrouck Heights. N .  J. Perspective eleva­
tions and floor plans.  Cost, $1.850. Mr. S .  A. 
Dennis, architect, Arlington, N. Jo 

9. Views and floor plans of two windmills, at Mount 
Vernon and Wakcfield, N. Y. Cost complcte, 
$t,SOO. Architect, 1\1r. Frank M. Wright, Mount 
Vernon, X. Y. 

10. A stable at Wakefield, N. Y. Perspective eleva­
tion and floor plans. Architect, Mr. Halph X. Crau­
ford, Wakefield, N. Y. An original design. 

11. 1\Iiscellaneous Contents: Hints to readcl's--'l'he edu­
cation of customcrs .-The echo organ at 'Vest· 
minster Abhey. -The ;lIascol heater, illustrated.­
Carlisle's burglar proof window sash !ock, Illns­
trate<l. -Steam pipp and boilrr covering, :,�lus­
tratecl.-A large shipment of roofing slate. -J\-Iov­
ing a ma�onry house. -The H Hoyal " door check 
and Flpring, illustrated. -An improved window 
screen and awning, iJlustrated.-Al1 unproved 
f3tcam heating boiler, illGstrated. - Improvcd wood­
working IllllChillel'Y, illllstrated. - -Painting iron 
work.-A new amI pO'iverful elevator, illustrated. 
-Cheap f10nr or middlings in paint. 

The Scientific American Building Edition is issucd 
monthly. $2.50 a year. Single copies, 25 cents. Thirty · 
two large qnarto pagc8, forming a large and splendid 
:\IAGAZI�E OF AnclIITEcTrRE. richly ad0I11ed with 
elegant plates and fine enk,rravings. illustrating the most 
interesting examples of lIlodern Architectural Construc­
tion and allied subjects. 

The Fullness. RichnesFl, Cheapness, and Convenience 
of this work have won for it the LARGE�T CIRCULATION 

of any Architectural Puhlication in the world. Sold by 
e l l  new"dealers. l\lUNN & CO., PFBLBHER., 

361 Broadway, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.
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I N DEX OF INVENT I O N S  I Gold extractmg apparatus. A. L. Eltonhead . . . . 549.007 Steam or not water beater. M Valva . . . . . . . . . . .  549.9<17 
Gram lnnder, A. Stark . . . .  . . . . . . . . . . . .  0 • • •  549,942 Steermg apparatus, J. Joballnsen . . . . . . . . • •  550,046 

F o r  which L etter. P a l e n '  oC , .. " G-Iate bar, J. �'. Casey . . 0  • • • • • • • • • • •  500,216 SteerIng gear, electrICal. If. L. & L. H. Dyer . . . . . .  550,018 Grease and gas LIap for waste pIpes of SInks, C. Steering gear, shlp, W. H. Harfield . . . . . . . . . . . 550.001 
171e cnarfje for lnsertwn unaer th'tS nead ts On.e Dollar a nne U n i t e d  S I  a t e ll  ''' ere Grail l e d  A. Jacoby . . . .  . . . .  . . . . . . . . . . . . . . . . . .  549,967 Street sweeper. H. Broomell . . . . . . . . . . . . . . . . . . . .  550,014 

jor eacn ,� "erlWl1 . aDO r t to L ' aver 
Hame, IJ. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,036 r!1able walter, C. B. & Jt'. T. DIbble. . . . . . . . . . . .  ' " 549,997 

tt.Seme::ts
'
�lust De recet�ea :�:tL��::tSwn o�c:n

�� e:rt'li a; November 19 1895 Harne fastener, H. C .  DavIs . . . . . . . . . . . . . . . . . .  . . . .  5fj(),093 1 Tack puller. W .  G. Rrowne . . . . . . .  . . . . . . . . 549,895 
Tnursaau IIWTlttng TO av ve,Lr In me TotloWtnc wee/{, s tssue. &. N D EA CD B E A II . N� '.�H�'.� D & 'I' E 

�:���::·p':(L� . ll��f��ller· · ·. ·: ·. :::::::: .: .: . .  ':. : : : �:� Te
l�hbo��so�p�ara.t��, .tOll . . .  ���l.����n:., . .  (�: . .  �: 550,204 

__________________ 
� Harvester elevator. D. C. WIllett . . . . . . . . . . . . . . . . . 550.086 'l'ellurmll . C. W. Holbrook . . . . . . . .  . .  . . . . . . . . . .  549,!lti3 

-l\-la-r-lll-e-��n \YOI ks. Cillcago Catalogue free. [See note at end of hst about copIes ot these patents. J �:������e::':' x.:kic�
el
.
l . . . . . . . . . . . : : '. :  �:��g Th\\r�B?J'�io�lC . .  process . .  ��l� . �ppara��� . .  �' . .  ��'. 549.9&'l 

Adjustable screen, G. A. Bausman . . . .  .. 5<19.8'.)2 ��ii�;;��gg�t.;?f.: �����ai,',�' i;;t!;i���,e�l�llen�· 
550.022 �g��s'h���I��c�n��l'I: T 'Reeves et ai · : : : : . : : : : · :  �:�, 

. 1  e. S." metal polIsh . Indmnapolls. 6amples free. 
I 

AdvertHung deVICe and actuatlllg mechanIsm berg & Von Szczawlllskl . . . . . . . 549,959 rI'brashmg machIne cbaffer. It. Holmes . . . . . . . . . .  549.918 
therefor. �1. M. Gillam . . . . . . . . . . . .  . . . . . . .  550.168 Heat mto work by agency of vapor pressure. art 'rbread protector, ::;tol1 & Kasse. . . . . . . . . . . . . . 560.029 

Presses & DIes. 11 erracut� .lIach. Co., Bridgeton. � . J .  AgrlCultural bOIler. C. Gorton . . . . . . . . . . . . . . . . . . . . . �,169 of and apparatus for convertmg, A. i\'l. \VeLl� 'J'Ie. See Bale tie. 
1i���to�e�0��t:�li�in�· ���a�l�rIi:i . . Spe'ed In:: 550,163 He��::.onSee Steam 'or bot wat'er ·tteater: · · · ·  . . . . . 

M
9,981 ��:��{ear�k�aJc·klb���::!� H: :i: PriiUiers. :. ::::: . .. . �t8�r� 

Handle & Spoke �lcby. Ober Lathe Co" Ghagrm Falls.O. dlCatIng alarll. Hoist, pneumatIC. G. A. True . . . . . . . . . . . . . . . .  549,979 TraDl;om lI fter, R. Clauuhton . . . . . . . . .  . . . . . . . .  550,04.1 1 AnImal shears. B . Oakes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.082 HOIstIng and conveYIng mach Ine, D. I. Calhoun . .  549,993 Trap. See Animal trap . Grease and gas trap. 
[Screw machmes, mll1111� macmnm�, ana drill presses. 1:�Ah���Jt'et �: :'���neb'raker " : : : : : : '- : : : : : : : '- :  �:Mb ���t�

a
�
k
ee

w
�6�gk��II�·�o�: ����\�OlJk': " " " ' "  M

9,971 Trott�i� �:��. Pribyl . . . . . .  . . . . . . . .  . .  . . . . . . . . . . .  550,059 'rh e  GarVI1l ).lacb . Co., l .. aurht and Canal Sts .. �ew l-ork. I Automat IC brake, FranCISCo & Nash . . .  . , . . . .  550,166 Hook and ladder trUCkS, tIlierman's seat tor, G. 'j1rolley system, underground, C. J. HamIlton . . . . . 550.102 1 Automatic brake. A. F. & H. C. :Mohrenwelser . . . .  550,080 Dougherty . .  . . .  . . . .  . .  . . . . . . .  . . . . . . . .  . . .  5J9.903 'rrolley system, underground, C. E. Hubbs . . . . . . . .  549,920 
Cse the Houllh SecurIty Cash Recorder EntIrely dlf- AxlA box, T. Lo C�sto . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  549.�26 Horse detacher, B. D. AustIn . . . . . . . . . . . . . . . . . . . . . . .  550, 150 Trousers stretcber. J. F. McConnel] . . . . . .  . 550,228 

ferent from a Cash RegIster. Hougb Cash Recorder Co., I t:l: li��:'d�stab�����S� Lenox. : : :  . . . : : : : : : : : : :  : : �  �:gs:J 
Hor:l�JI:��.I.�I� . �tt.a��.���� .f�r . �h���I.��: .� : . �:. 550,050 Trucln�\��: .�.a��I�es. ��.� .����.

a
����. �����'. �: • .  �: 549,956 

Soutb Butler. �. Y. I HalIng press. C. H. c�le� . . . . . . . . . . . . . . . . . . . . . .  549,�7 Hot air regIster attachment, 11'. C. Carroll . . . . . . . . . . 54-9,891 Tug fastener, harne, E. Leuzmger . . . . . . . . . . . . . . . . . .  550,128 Barrel or t18rce, W. C. BlundelL . . . . . . . . . . . . . . . . . . . .  550.094 Hydrocarbon motor. marine. W. Seck . . . . . . . . . . .  549,939 TurbIne. A. Singrun . . . . .  . . . . . . . . . . . . . . . . . . . . .  550.139 
'Vanted-Engme latbe. new or second hand ; 42 Inch Basm, wash, F. A .'RadclIffe . . . . . . . . . . . . . . . . . . . . . . . . . 550,124 IndICator. See ElectrICal !ndicator. Engine indl- '11urn huckle blank, C. B. Albree . . . . . . . . . . . . .  049,888 

Bathmg form, K. Hatch . . . . . . . . . . . . . . . . . .  550,111 cator. ExpreSSIOn IudICator. Letter box HI- Type. brush and machllle for removing uns or swmg ; to take In work up to 20 feet. State full parttcu- I Battery. See ElectrIc battery. Galvanic bat- dlcator burrs from J H RlChards 550 137 
te Inllatable boat. H. D. Layman . . . . . . . . . . . . . . . . . . . . . .  549.923 Undersblrt. L.'Rubens . . . . . . . . . .  : : : : : . : : . . . .  : : : : : : :  550:233 lars, addressmg c. H. S., P. O. Bdx 1822, N . Y. City. Batte��·plate and making same, storage. F. J. InJector, I. R Laux (1') . • • . . . . . . . . . . . . . . . . . . . .  11,513 1 UpngLt boller, F. L. RICe . . . . . . . . . . . . . . . . . . . . . . . .  550,194 

'l'b e best book for eJectflCtan:s aua begmners In elec- Clamer . . . . . . . . . . . . . . . . .  . . . . .  . . . 549,899 Insulated pIpe couplIng', E. E. Chft . . . . . . . . . . . . . . . . . 550,097 Valve. S. E. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,231 
tl'ICltV IS U �xperlmental �clence. ' bv (:;'eo. �1. Hopkms. Bea�Illg deVIce, ball , M. V. T. Dubreull . . . . . . . . . . �.lOO }��k�ngS��¥�a&· j!c�CKenzle . . . . . . . . . . . . . . . . . . . . .  549,932 I �:l;:'f�r t"an1tsu• �ll lmd draiiiag' e,'A: :8: \V�i80n ' : �,.970648 """ ar c osure, rmt, . urns . . . . . . . . . . . . .  . . . . . .  • 57 Valve, safety. J .  G. White . . . .  . . . . . .  . . . . . . 549.986. 549.987 Bv m�ll. $4 ; �lunll & Co .. pubhshers:S61 Broadway. N. Y. I ���W��dv. ��

cli. tzf��'n�r L. 
DO.ls.��:::::::::::::::: ..... �'.��� J I f H B R 550 1  [ 

Wanted _ FlfSt class draughtsman and machinist to I ��fl��
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�
ses, P . . &.� • .  R��� 550.028 ��h��l:.te�o'::t �et�: ':;'t��jJroiieihlig.; · G: ·,C Wa.b� 550.217 

deslg"n and take charge of the mecbamcal end of a ma- �����:g��� t;�g:�t��OfO�f lo�'h�g �n� ���:�ig: 549,953 JOI
���'S���ab�S��n�W�

I
A� ���dg�t.����I��.I��. r� 550,075 ve��f�brake:J. ChrIstensen · · · ·  . . . .  : . . . . . .  :::: : : :  �,� 

chme beIng put upon tbe market. Only a first class \V .  A. Wagner . . . . . .  . . . . . 550,232 Keyboard. R. Hensley . . . . . . . . . . . . . . . . . . . . . . .. 550,172 Vetermary surgICal instrument, J. Dunbar . . . . . . .  549:004 
man need apply for the posltlOn. Addres� W. \V. Ewell, I 

BIC�i�e\�?lf��t's &a����;, �� h
ea��

ng �o�� . . :I��.ts 550.116 Klll�J�b.r.I�. for abd.����.�l. ��ppo�ter.s:. �: . . �: . ���.- 550,003 V°\i.a�Oy�I.l���.� .�.�chlne, �neu�a.t.IC. �: ��.:��� 550.054 
QUlllCY, �lass. I BlCycle crank Rbaft. W. A .  Bean. . . . . . . . . . . . . . . . . . .  5W.I22 Ladder and ladder support, C. F. EndrIss . . . . . . . . . 549,910 Votmg mach Ine C. Chnstensen . . . . . . . . . .  . 550 016 

Illcvc le support. J. W HellwIg . . . . . . . . . . . . . . . . . . . . . 549,g17 Ladder splICe. L. G. Holden . . . . . . . . . . . . . . . . . . . .  550.175 Votlllg machme: S. E. DaVIS . . . .  . . .  . 5<19:001 
���end for new and complete catalogue of SCIentIfic B

HI
IO
n

e
d

k
e.r. �ve·e �·

n
�

t
llcelln

blo·ek. . . . . . . . . . . . . . . . . . . . . . . . . .  550,065 Lamp, electrIC a:r:c, E. Cannevel . . .  . .  . . . . . . . . . . . . 550.215 Votmg' macblne. J. Mcrrammany . . . . 550,052. 550.053, 550.055 
� � Q, Lamp. regeneratIve hydrocarbon , J. Schulke .. 550.110 Wagon , dumpmg, M. G. Bunnel l . . . . . . .  . . . .  549,954-and other Books for sale by 11unn & Co., 361 Broadway, Board. See Ironmg board. Roofing board. Lantern, H. Korell . . . .  . .  . . . . . . . . . . . . . . . . .  549.921 Wagon, garbage, S. L. Klnsbluner . . . . . . . . . . . . . . . . .  549,9f'J8 

New York. Free on app l u 'atl On Boat. See Inflatable boat. . .  Last, boot or shoe, H. '1'. Brockwe l l . . . . . . . . . . . . .  55C.m:f5 \-Vagon standard , B. D. Chesnut . . . . . . . . . . . . . . . . &49,898 I BOller See Al1;rICu ltural boIler. UprIght boIler. Letter box mdICator, Rymer & Madden . . . .  . . . . 54-9.937 "'�atch, stop, A. 1.ecoultre�Plguet . . . . . . . . . . . . . . . .  5[£,182 
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" .... 1 BOIl\eVrast.edretvnICbee bfOo(rlesrc'ourlng c.'ntact surfaces of Life-oreserver. H. D. Layman . . .  . . . . . .  . .  . . . .  550,226 Water tower. portab le, J .  Busha . . . . . . . . . . . . .  5511.040 , Lifter. :See Clothes l tfter. Pan lifter. '!'ransom Water tube bOller, v ertIcal, J. l.  W IllIams . . . . . . 550,117 

HINTS TO CORRESPOXDENTS. 
N a m e "  a n d  A d d '·e .... must accompany all letters, or no attentIOn " ill be paId theI eto 'l'his is for our information aud not fOi publIcation. 
K e f l' r e n e e,.. to former drtlcles or answers should gIve date of paper �lIld p£lge or Hnmoer of question. 
l u q  1 1 1 1' 1 (' ''' not an::i\\ ered in rea�onable time should be repeated : correspondent.., \ull bear in mind that some ans" ers req lllre not a little research, and. though " e endem or to I eply to all eIther by letter or in this department each mll�t take his turn. 
B n )- C I'S \\ l::;bmg to pUlchase any at ticle not advertised in our colUlllnt; \\ ill be funushed ,dth addresses of houses manufacturmg or carrymg the same. 
S p c (' i a l  \\ )· i t t e n  l u t O l uH' t l o n  on  matters of personal rather than general interest cannot be exp2cted " ithout remuneration. 
Sc i e  .. 1 i fi t· �\.. rn e l" i e a n S u  Jl l} l e ln e nt s  referred to may be had at thc officc. Pnce 10 cents each. 
U .. n l, � refcrred to promptly supplied on reeeJpt of 

I bandhol e  plates In steam, M. H. DetrICk . . . . . .  550,099 lIfter. . Weldlllg lap-jOInted tubes, machInery for, H. 
I Book, check, J. B AustIn . . . . . .  . . . .  549,890 LImb, artIfJCIal. H. R. Allen . . . . . . . . . . . . . . . . 549,889 SymIngton . . . . . . . . . . .  . . .  . . . . . .  . .  . . . . . . 55O.2oa 

I 
Book holder, Kul lbe!'g & Brunzell . . . . . . . . . . . .  550.180 LIqUIds and apparatus therefor, purlfyinf!, M. R. Wheei rim. J .  G. Moomy . . . . . . . . . . . . . .  549.B28 Book rark, revo lvmg, H. D. Meads . .  . . . . . . . .  .. 549,927 Isaacs . . . . . . . . . . . . . . . . .  . .. 550,073 \Vheels, wood rIm for veb icle. C. F. Harrmgton . . .  550.103 
Bottle, P. G. SmIth . . . . . . . . . . . . . . . . . . . .  .550,142 Lock. See Hasp l ock. Master key pIn lock. WIndow. J. F.brcke . .  . . . . . . . . .  . . . . . . . . .  . . .  55('.124 

I ��ni� ��rtfl�l� ��iltiffl����acbllle, j: J. F: 'Pen� 550,013 
Loo�

f
toti ����'l ng COIr yarn mats, E Hodder . . 550,174 ;���g:: k 'l��[:.
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1 Bra�knet 'See B�dstead bracket. Sh ade bracket ' 550,056 L
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e .mo.vlng deVICe, w���� .�. 550,088 �������Iii:ANB�:;ga.�: . . . '::::::::::::. :::::: .::::: �.� 
I Bra��:��e:r����at1C brake. Car brnke. Vehi� �1���;:��di��1i�:�����&�:Fni�t�I�� :. :. :. :. :. :. :. :. : . .. :: �:m ;��S��:1�������!�e�·
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Brake apparatus, automatic fluid pressure, R. A. Matcb COlI carrier, W. F Hutchmson . . . . . . . . . . . . . .  5ftCl.072 Wrlst pin. K H. WIIkm . . . . . . .  . . . . . . . . . . . . . . . . .  549:94g 
Brar,'ii":iurnace: A: W: Si;aignt : :  . . . .  : : : : .  ' . :  : .  �:&W ����g ��i�: �'. 1T.lt���t��rg : . . .  : : : : . : : : . : :  . .  : '. :  �:i�� Yoke. neck. J. B. LOCkw� . . . . . . . . . . . . . . . . . . . .  550.186 
Hrwk maehme. R N. Ross . .  . .  . .  . . .  550.195 Meat cutter. Hundenborn & Backhausen . . . . . . . . .  550.071 1 'l'RAl ' 1\r A R KS Bndges, guard gate for sprmg. L .  J. K l ouawltter 050,105 :Meat plCkhng apparatus, H. Averkamp . . . . . . . . . .  000.151 ) b . Brush brIdle. pamt, F. B. Harvey . . . . . . . . . . . . . . .  550.170 Mul. See Cb I l1an mIl l .  
Buckle, A. J. Schnetder . 550,112 llmer's cand lestIck. Lmclcum & LeWIS . . . . . . . . . 549.925 Bakmg powder. J .  D. & R. S. Ch rI stIan Company . . 27.279 Buffing or polishmg device, H. A. Webster.550,062, 550,063 :\lole tra}?, J. Seltz . . . .  . . .  . . .  . . . . . .  . . . . 549,977 HICyclt:'s, E. C :Meacham Arms Company . . . .  . . 27,293 
R���a�r�Pb��a&�� tut.�!�ronet . . . . .  . .. 550,153 �g��r. I��en�Nl;���¥roft6�����.r.��� .�0��� . . . .  550,138 1 

BIC
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��. ��a�en� .��a.d 27,294 Button turnmg lathe, pearl, J. }�. Healey . . . . . . . . 549,915 "liusic l eaf turner. G. VIX . . . . . . . . . . . . . . . . . . . . . . .  550,14-5 BI Cycles. ve lOCIpedes. and artIcles accessory 

Can. See 01] can. MuslCal dIal,  F. H. Damels . .  . . . .  . .  . . . . . . . . . . . .  550,161 I thereto. S. 8nel J . .  . .  . . . . . . . .  . .  . . . . . . 27.295 Cane weavmg loom, C. Crompton . . . . . . . . . . . . . . . .  [,50 068 MUSIcal instrument, C. W. Hutcb ins . . . . . . . . . . .  M9,966 Blackmg and leather dress mg. A. L. Aste . . . . . . . .  27,263 
Cane weaVl lI2 100m, H. B. MorrIS . . . . . . . . . . . . .  549,930 MUSICal instrument. mechanIcal , F. J. Bernard . . .  550,154 Blankets. Sbepard. Norwell & Company . .  . .  . . . .  27 24-6 Car bolster. rallway, H. C. \V Ilhamson . . . . . . . . . 550,011 �ut lock, M. Albers . .  . . . . . . . . . . . . . .  550,119 Books, bound, Schwab �lanufacturmg Company . . .  27,290 
Car brake D. H. Grant . . . . . . . . . . . . . . . . . . . . . . .  5.,")0,000 :Nut makmg macb llle, S. Van:stone . . . . . . . . . . . . . . . . . .  000,208 Boots and shoes, leatber and felt, \V. H. DaVIS & 
Car couphng. W. C. Boswell . . . . . . . . .  . . . . . . . . . .  55O,15ti 011 can, J. R. Mathews . . .  . . . . . . . . . . . S50.108 Company . . . . . . . . . . . .  . . . . . . . . .  27�239 
( 'ar couohng, J. W. RIddle . . . .  . . . . . . . . . . . . 54-9.935 Oranges, {:'tc., device for feedmg, H. J. WIlhams . .  550,010 Canned salmon, C. P. Upsbur . . . .  . .  . . . . . . .  27,280 Car for pneumatIC raIlways. C. A. Rush . . . . . . . . . . . .  549,936 Oven suppl Ied WIth hght, baker 's , E. Sch tlg . . . . . . . 55O,2HO CastIng metal and slzmg paper. fabrics. and other 
8:� ��lfia�rT���'D�����tt .� ��

o.r�� . .  : : : : :  . . .  ' . : : ' . M3:P: �:aiOCsk�eL�£>����¥:�· . . . . . . . . . . . . . . . . . . . . . . . . . . .  I. 55O,08l I G�te:�:�\v��klo.und for us.� . . I� •. . :�.������.� 27.284 
(;ar Dr locomotIve, electrlC. R. ElCkemever . . . 5�,220 Padlock. seal. 'j1. Belanger . . . . . . . . . . . . . . . . . . . . . . . .  54-9,951 Cement, }!' L. Smldth & Company . . .  . . . .  . . .  21,285 
Car track sander. POSItIve feed, \V. Westbetfer .. Mn.895 Pan hfter, L. Zmsel . . . . . . . . . . . . . . . . . . . . . . . . . . .  54\1 9.50 ChemICal and pharmaceutICal products cons1stI ng price. 

lU i .l f· , ·u l ""  !O:cnt for examination CardIng engme fiats. mechanIsm for grindmg, J. . • I Paper case.}.,tOIlet. S. Hughes . . . . . . . . . . . . . . . . . . . . . . .  55O'(�O 1 ?f ammoma prepa�atlOns. Chemische Jrabnk should be distinctly GarsIde . . . . . . . . . . . . .  . . . . . .  550.120 1 Pen('l l .  F. ", . BlaIsdell . . . . . . . . . . . . . . . . . . . . . 549.952 auf Actlell (vOl in. E. SCherllll'J . . . . . .  27.257 
Case. See Paper ('ase. PenCI l s. etc . •  machIne for manufacturing. F. E. I Cbocolate. Brewster Cocoa .Manufacturm,l! Com-

---------------------- Casu��s �.�ll�� . . ���.ot�: .�acblll� f�r, Arma�d . .  � 55O.fl8H I pet�����lbr OIi eri�nne. L��i:&' Kosakoff ':::::: ' : ' �:i�g Cigr�s��he�oot�, . .  cigarettes. and s rnokmg' to'bacco: 27.272 
m(lrked or labeled. 

(6663) J. W. D. asks : In a tug of war 6�1����'i,��;:!'{�G,�el��\�;,sn�· H 
.. ����

en
. : : 

. : : :  g!�:��5 ��gig:���gsd�:,:-e�l�i"K:�����ngs: ·ineans for 550.048 coc��lg��';;'��is��a���;�t':,'n'Ycoa �ianufa;'iiirlllg 27.269 
�g���rl�l�b�Ok�A�c�.mM%�re : : : : : : : : : : : :  . .  " . : : : : : : :  �:�§ I Pl1cit�����T61�'I�h�nr�����ri:s�tnrebaUgh & Hu(i; 550.079 Cor���Il��� Ca�;pi;eil' " ':: '. '::::: . .  ::::::::. . .  .: : :  �+:�6� ten men of equal �trength ale pulling upon eaeh elld of 

d. rope. Is the �tlam upon the center of the rope equal 
to the pullit(g 1'0\\ er of the men at one end or hoth ends 
of the rope � A. One of the 1m, s of Inechamcs, iSl that 
ant�lgonlStIC fOlces balance each other in proportion to 
theIr , alue. They are thereforc not cumulative and can­
not produce a greater strain In the connecting medium 
than is due to the greater of the forces. 

ChIli an mil l ,  M. P. Boss . . . . . . . . . . . . . . . . . . . . . . . . .  550.033 dleston . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . 549.975 Cough drops. C. b'. Marsh 8& Company. .. . . . . . . . . . .  27.�58 ChImney and smokestack cowl ,  statIOnary, \Y. D. P1cker. See Cranberrv pIcker. Delft ware, Joost. 'I'hooft & Labouchere . . . . . . 27.287 
Chu���l�ce ' cream' freezer: 'an'd press: 'cou'Jblned: 

550
,
160 ��lfo�oo�' gtis�:Or;l��.· voiier (r)· :::.-::: ::: .  : ::::::: �  wnj�� Ele�so��ad���:�� f.�r .h�.u8

e�0
1
d. ��

e
: .n. 

F .. �owle 
27.286 H. H. Hal ley et al . . . . . . . . . . 549,961 Pm. See WrIst pm. I E'!our anrJ artIcles made thereflom and food for 

�!g���
t
!��g��t�����re

t
;���t�

S
miil�·J�I�fs���r: : �J£� PIPto�k����:: combin�tion . .  sof� . metal, .�: . �: M9,902 Ga�����;���dn!�Ve���. ��s�:rt���:.S.��.I� : : : . : : : : : :  �+:�� Clamp. See JOlnmg clamp. Saw clamp. PIpe couplmgs. fleXible and corrulZated joint for Garment supporters . J. C. F. Jacoby . . . . . . . . . . .  27.242 

Clasp. See Garm ent clasp. water, \V. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550.047 Gear cutters, Gould & Eberhardt . . . . . . . . . . . 27,298, 27.299 Cloth cuttmg" maclnne, P. L. Cron . . . . 549,9CNJ P1anter, A. �latson . . . . . . . . .  . . . . . . . . . . . .  550.188 Goods and furmshmgs. dress, O. A. De Long . . 27,243 Clothes l ifter and supporter for waRh bOIlers, \V. Planter, corn, \V . F. F. Buck . . . . . . . . . . . . . . . . . . .  550,015 Gram cleamng, punfYIng- gradlllg, and milllllg' 
(6664) E. J. T. ,,7rites : Tb e \valls of our clol�·e��g�g�e�: ·w·: \v·: & w: M: Bam . . .  . .  . :  &!g:�*t �1:�;I�rinc�i�i:i: :�p�r�l�afor ' iiiakm'g plate's' or 550.127 �oa��,i:;;� • . �avldson-M���� . .  ����.���.����:�� 27,300 

Coal, apparatus for and art of transportmg, B�. S. panels from. N. Poulson . . . . . . . . . . . . . . . . . . . . . . . .. 550.133 Hats and capR for men. J. Marshall . . . . . . .  . . . . .  27,238 church are built of brick, tll1rteell inches thick, rough 
cast \\ ith mortar on outSIde and plastered on inside. 'rhe 
inSIde \\ aIls are frescoed. 'Yhen " e have se, eral daJ 8' 
nun the dampne�8 goes through the walls, and thus ruins 
the flescomg. Can you gh e us any receIpt for a pre­
paratIOn to go on the ouMde of the \\ alls to pre, eut 
this ? A. 'fhe hcst treatment of the outSIde surface of 

McKtn lav . . . . . . . . .  . . . . . . . . . . . . . .  550.051 Plow. R. Armstrong . . . . . . . . . . . . . . . . . . .  . 5.50,211 Hooks and eyes, garment supporters, suspender 
b�g��lft�it��: �'y�W:.IC��o�i:t . . : . .  : ::: : : . .  ' . . . .  :. g�:�i5 ��

o
e�m�tIIJ '  jI�b�Ch ' '8Y�tem8: reCelVll;g ·�sgi�o�� 550,198 1 r)�C¥!g�g and. �tbe.r �arme

.
n
� . 

fas
�
enI

.���: . �: 
A

: 27,244 Condenser. M. Snelmsn et al . . . . . . . . . . . . . . .  5;)().143 N D. Wells . .  . . . . . . . . . . . . . . . . .  . . . .  549.984 I Horse and mule shoes. PhoenIX Horseshoe Com-('onden:ser. :steam . H. A. Wheeler . . . . . . . . . . . . .  5::>0.OLn Potato harvester, [)Ulm & Moore . . . . . . . . .  . .  . . . . . .  550.234 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,297 
8��gh�g.unSdee::iT�ru��dulti:� CI��l��B plj;e coup� 1»9.995 �����

. S��eB�I�I�: Ci�,::.r. FIlter press. I Jew
\V�b�f��g-�

, 8��p::# �t�.��.���.���.���� . . �: .�: 27.241 
hng. PIpe couplIng. ThIll couphng. Prmtmg deVICe, B. J .  ChurchIll . . . . . . . . . . . . . 500,159 Leather dressmg, R. A. Kearney . . . . . . . . . . . . . . . . . .  27,262 Cover, Hulk can. J. Laplace . . . . . . . . . . . . . . . . . .  . . . . .  550,021 Printmg machme, double cylinder perfectmg, G. Leather stuffing known as fat l Iquor, MartIn Den� Cranberry pICker, A. M. Sbaw . . . . . . . . . . . . . . . . . 5.1O.:nJ F. Read . . .  . . . .  . . . . . . .  549,934 ms Chrome 'l'annalle Company . . . .  . . . .  . 27,2U4 

your church " aIls IS to gn e it a thorough coat of bOIled Crank power, F. TompkIns . . . . . . . . . . .  . . . . . . . .  550,206 1 Prmtlll2" presses. automatIc wiper and polIsber LotIons for cure of sore nIpples, cbapped bands 
lInseed oil. brushcd on . and left for a fe" days to dry. �����';.�toSe! -Je;i���i:l." "  . . . . . . . . . . . . . . . . . . . . . . 550,146 pro�01�;1�td'e�·I��·. ���s

e
��j�

n Bond : : . : : : : ' : : : : : . .  : . .  �:fu� I Ma:�z�����' ?a�b��n?
r
B
I
�ife��� t���l�

e
hl�'g 06��� �7,251 

Tben 1f thc COlO1 18 objectionable, paint "jth any deSIred Cycle a larm . R. M. & A. McDonald . . . . . . . . . .  . .. 550.2'19 Pul ler. See Tack puller. I pan v . . . . . . . . . .  . . . . . . . . . . . .  . . .  . . .  . 27,289 
c()lor. Denta l engme, G. SIbley . . .  . . .  . . . . . .  550,114 1 Pulp, apparatus for makIng bodtes from, Fan- Malt extract , Tarrant & Company . . . . . . .  , . . . . . . . . 27.274 

Dental €'nglne handpIece, SIbley & Stockton . . . . .  550.113 ban k:s & Parker . . . . . .  . .  549.999 Medica] preparatIOn for dIseases of tbe skm. W. 

(6665) 'V. M. B. says : Please infornl g���a�nflda:�af.·s�h��l,rJ:j : Baskerv·llle : : : : : : : : . : : :  ��:�� PUl&.���:��tU� .���.�.�k.I�:.��I��.:���.,.��aI�ba.n�� 549,998 1 Meg;c�:�8��p"aiid detergent' Bolutloiis: ii: A. S: 27.249 

me through your columns the n( cessary arca of a para� 
cbute to �upport a man \\ ho \\ eighs 200 pounds. A. 
The 8izc or area of a parachute for dropping to the earth 
depend� upon the \ eloelty at " hlCh a person can land 
" Ith safety For 200 pounds at the rate of 5 miles per 
hour an area of ] , 000 square feet, ol' about 45 feet diame­
ter, \\ ill be required for the necessary resistance to the 
air at th,lt speed. If a landmg can he safely made at a 
, elocity of 8 Blllcs, or about 11 feet per second,an area of 
6 15 square feet, or onl) 28 feet dIameter, \\111 be reqmred. 
Pardchntets t3hould be umbrella shaped, as that Elhape 
a1Iorus the greatcet re�lstance. 

Door fastener, "'ltdmg. \-V. Toft . . . .  . . .  550,031 Pum p, 8rmtb & ,.vomer . . . . . . . . . . . . . . . . . . . . . .  550.141 Park . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . .  27,282 Door for elevators or other Inclosures. F. A. Pump valve. Woodmanse & Aue . . . . . . . . . . . . . . .  549.990 )iedICmes, certam named, C. Spiehr . . . . . . .  27,255 

Dra�bn:i�c. · \Y'. SporCk ' "  " . : : : . : : : : : : : : . .  : '  . .  : : : :  �:i:E ����.hus��n�ggkn;a�:�P. J. Lynch . . . . . . . . . . . . . . . . . .  550.078 ������tJ ��f�:,l�ge�ignl?�: �����k�p�b ���� . . : : : : : :  ��:� 
Drier. See Photograpb drIer. RadIator. hot aIr, W. Kenyon . . . . . . . . . . . . . . . . . . . . . 550,002 Oats and oatmeal , l\luscatme Oatmeal Company. 
Du ll. See Rock drtll. RaIl spl Ice bar. M 'V. 'rbomson. . . . . . . . . . . . . . .  . 549.945 27.276, 27.277 

�;����i��
g
�I�h7�

e
&tN�e� 1\1. ��tt . . .

. . . . .  : : : : : : :  [�.t+3 �:�:::!: �O�e�n��I�aI�lIt· 'electric: ii. A: 'F: 'Pete'r� 550,120 I 
011 ��rm����t.uary use: .���.

s
.�
nm

.��. ��.������������ 27,261 
ElectrIC battery. rr. )j�rojlgatt . . . . . . . . .  550. 167 sen . .  . . . . . .. 550,057 OIls, flOur, E!l. R Bathrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.265 ElectrIC protectIve appl Iance . A. H. :\lcCulloch . . .  550,192 RaIlway electrIC applIance. H. A. F. Petersen . 550,132 PIl l s  and tablets. 'V. ::\1. Reynolds . . . . . . . . . . . . . .  27.248 
Fi l ectrI cal lndwator, J .  W. Howel l . . . . . . . . . . . .  549,919 Hallway raIl fastenIng. E. McCann . .  . . . . . . .  .. 519.931 PreparatIOn for dIseases of the blood, IIqmd, LOUlS End JOInter and tllmmel , C. J. L. Meyer . . . . . . . 54,9,973 RaIlway raIl Jomt. W S. SmIth . . . . . . . . . . . . . 549.941 Daudelin Company . . . . . .  27,25G Engme. See Dental engme. 011 eng me. Hal lway slgnalmg apparatus, B . W)'ckoff . . . . . . . . .  550.2]0 RemedIes for asthma. catarrb . and SImIlar affec� 
�nglne mdlcator, steam. \V. Hough tahng .  _ . . . . .  550.225 Ralhvay SWItch , automatic, H. Peace . . . . . . . . . . .  550.131 tIOns, HImrod Manufacturmg Company . . . . 27.250 
l1Jngme process and apparatus. step serIes. A. M. Ratlway track foot guard, J. K. RIle . . . . . . . . . . . . . . . 550.060 RemedIeS for rheumatIsm, gout, neurahna. and 

\Ve1l1ngton . . .  . . . . . . . . . . . . . .  . .  549,982 Reamer bIt. fJ. Myer8 . . .  . . . . . . . . . 550,190 kmdred allment:s, Swansun RheumatIC Cure �vaporatm� apparatus, T. Craney . . . . . . .  . . . . . . 549,958 Receptac le for food, etc. , J. Leembruggen . . .  550,1&'j t�ompany . . . . . . . . . 27.252, 27.253 
l£xcavator, J. M. Barr. . .  . . .  . . . .  . . . . .  . . .  55C,152 RegeneratIve or recuperatIve furnace, A. Dauber 549,996 Remedy for dvspepsla and IndIgestIOn, E. Koos.. 27.254 ExpreSSIOn llldlCator for 8elf�plaYlng' instru- RegIster. See Fare regIster. Game regIster. Remedy for bog cholera, S. E. & J. H. Moore . 27.259 

( 6666) J. 'V. 'V. ,  �lanhei rn.  Pa , asks : Extl�a�[���g�n:r dg��:e����ratus:H. i:Whe'eier: gt,3:� Res
x
rv8� IMei�����·�s 

•. 
etc., a:para��s ��� c.lea�I

�g: 550,023 :a��:sdK;811\�i�e�I��. b����atrB���:n�' B. 
SIms . ��:�t6 

""That is the pre::ient -h'Teatest elongation, east and \\est, of Extracts. apparatus for makmg. H. A. Wbeeler . .  550.033 Rheostat for use ln electrIC motor CIl'CUltS, R. I Sauce, meat. Bell-MIl ler Manufactltrlng Company 27.�75 
the north star ? Its declination and azimuth compared ���F}g.

ss
8�e����t���:i��er. . . . . . . . . . . .  . . . . . . . . . .  549.991 Roc�Ig�:H��l.ep. & G :  B . ·J ones' :: . . . : .:: . .  . . . .  z�:g�i I sewc��pa�;cb lnes . Standard .Se�.m� Ma:.���e 27,296 

\\ !th trne meridian and ,arwtion of the compass, Fan, H. LOllllauer . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550,107 Roller IllI l l  rolls, bearmg for. \V .  Griscom . . . . . 550.223 Shernes , natural. 'V. H. Hughes . . . . . . . . .  . . . . 27,267 

" llCther east or " est ? Anu, also, "hether this \aIia- �:�e �����t��, \v �D�bbamPbell .. . . . .. . . . . . . : . :  . : : . : :  �:� ��g���ag�!�:"s
C'�.U{'��bam . : : : . :  . . : . : : :  . . . : :  . :: . g�;83; I ���r:; 6�t\Ta�'e:�w0����Wei���gJ;p'anv . . : . : ' : .  �+:�� 

��elt boots. hardener and fOimer for. J. Stewart . .  550,202 Safety l ock. M. Von Koppelow . . . . . . . . . . . . .  . . . .  55O,oo.Q I Soap, famIly, Wal lace Kuk Soap Company . . 27,281 tlOn IS increasing or decIeaelIlg ? A. The clongation of Fence. '1\ Jolhff . . . . . . . . . . . . . . . . . . . . . . . .  5.50,178 Sample bolder, \V. D. SmIth . . . . . . . . . . . . . . . . . . . . . . 549,940 I Soap for laundry and household purpuses, '1'. 
PolaIis for the present year for the fortieth parallel is �'ence machme. N. J. Tubbs . . . . . . . . . . . . . . . . . . . . . . . .  54!1,946 Sash fastener. T. Euphrat . . . . . . . . . . . . . . . . . . . . .  550.221 ' Armstron" . .  . . . . .  . . . . . . .  27.233 
10 38 1 " ,  " lth a yearly decrease of four tenths of a ��I��V.D��e�· K. HOlllllg��.::: .:::::::::::::::: . .  ": ��.it �:�g,

f
r�����e:bl����d�W� J�

r
.E:;nbeuie�::::::. :� : :  r.�:r§f ����1:.d��S���n�d�emo�t 

St�.��. ?�:'���.y : : : : : :  . g:Wt 
nllnnte Polalls IS on the merIdIan when �Iizar. the FIlter, A. A Pmdstofte . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550,058 :Saw clamp, W. H. \Vhisler . . . . . . . . . . . . . . . . . .  550,14H Trees. pear, Augustme & Company . . . . . . . . . . . . . . 27,292 
second star fro,n the puri m the handle of tbe Dipper, IS �:l���·p�es�: 6�'�:���bnell 

. . .. . . . :. : .: . . . . .. . . : : :. ' . .  : ��:�� ����ep �r
e
�b��,;]: t�a;el�:.dg�eC: Seyrriour: : : : : : : : : �t3:rJ.l ;���fld ��'i! �o�t�;,;S�OOdS '  knowri' as IllOree;'8: 27.268 

v(�rtlcal "ith It. and is abo, e the pole " hen the Dipper is Fire a'arm. automatIC electrlC. H. A. Edgecomb . .  549,906 Screen. S<3e A d j ustable screen. V Ietor & Achells . . . . . . . . . . . . . . . . . . . . . . . . . . 27.245 
F'lfe escape. S. KatzlIl . . . . . . . . . . . . . . . . . . .  550 076 Seal, car: Richardson & Knapp . . . . . . . , . . . . . . . . . . . .  5.50,13b beIO\\. Ol Polaris It; on the farther sidc of the true pole FIreproof floor, A. L. J ohnson . . . . . . . . . . . . . . . . . . . . .  550 177 �eed delmter, cotton, J. J Faulkner . . . . . . . . . . . . • . 550,222 

from �fizar. The \ ariatlOn of the magnetic needle at Fhhmg reel, S. Gray . . . .  . . . . . . . . . . . . . . . . .  . .  549,914 Shade oracket, }1j. �. Brock . .  . .  . . . . . . . . . . . . . . .  550,213 D Ef-lI (� NS. 
Jour pletce fOI tlllS ,ear i� about 5° 30" "est. incrca:sing t�I��htl�I�n�l:ac�;Je'n1'�\��rH. Osborn: ·::. : ·::: 

. . . .  
· 
. .  ��'3M Sha:U�lihg�h�r 

p��
ts

: .
key �or.co��.�ct���,.���� .� 550 019 Boxes, ornamental pattern for CIgar, S. D. George, 

about four Illlnntes per year. '��[�eg���kll�g ��vl(ce�\\r���YM(>Gall ' "::: . .550,129, �:tl8 ����::.' US�!ex���!{·s�!irs�· Morton . . . . . . . . . . . . .  55O,00:t �rush back, etc . • P. O. DI('kins9� . . . .  2.4.'�)7. �!:� 

TO INVENTORS. 
.B'urnace. See BraZIng furnace. R(::generatlve 1 :Shoes or bOOIS, stand for holdir.g, R. LundqUIst . 550.187 l ars, dr3;ugbt arm for raIlway. 1 .  H .  Kuby . . . . . .  24.911 

or reCllfJerat lve furnace. SIfter and CInder scuttle, combmation asb, J. J. I Fan, F �. Elmore . .  . . . . . . . . . . . . .  24,903 
] urnace. J. Hemph I ll . . . . . . . . . . . . . . . . . . . . . . . . . 549,1162 Lea . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  550.181

1 
KJ l lves, etc , handle for, P O. DICkmson . . . . . . . . . . 24.,901 ��urnace at tachment , T. Cl Ifford . . . . . . . . . .  0 . . . . . . . . 5.�O,017 Sifter, ash, R. G. Cook . . . . . . . . . . . . . . . .  549.9U4 T�amp vase and lamp. A. Wolfs;Jn . . . . . . . . . . . .  24.�4 

:.;urnace grate. A. M. Gow . . . . . . . . . . . . . . . . . .  0 . . .  549,913 Slgnahn� apparatu�. e,lectrlC time, J. �1\ Ao Todd . 55O,20§ �ampl' �Ct' s\�ndard for. W. E. Malloy . . . . .  24,905, �!'9�q 

����:�� ��:��: �l�'r '6:�ihner. W: McC;lilve: ·. : · · : : �:� �}:�� gI������aUn�'T<t��:�oEYrMeier: : : : : : : :  : '::.: �:�4 �c��w ande c��ter: 'combnied feed. J: \V: Browil, Jr. 24:912 
Furnaces. etc . . j.(rate for steam bOIler. J. Van De- Sled. <; B. �1I11 . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  549.974 ��elf br�e�etilBCor�eaden . . . . . . . . . . . . . . . .  ·

24 913 �!.;:<)9 
velde . . .  . . . . . .  . . . . . . . . . . . . . . . . .  549.948 Snap hook. harness. F. Melka . . . . . . . .  . . . . . . .. . 55O,189 1 S ove, 01 . . . oec . . . . .  . .  . . . .  , , ,,14 

laws and practIce on both conunents, and to possess un. Fuse box or cut�out, A. C. Carey . . . . . . . . . . . . . . . . . . . . 55O,0'J6 Snatch block and hItchIng' device. combined, W. VebICle or box sprIng , A .  A. SmIth . . . . . .  . . . . . . .  24.910 
f Gae:e. See Axle gage. I SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 550,140 - -�---- - --- - - --

An expenence of near] y tift v years, and the preparation 
of more tban one nundred tl' ousand appltcatlOns for Da­
tonLS at borne and abroad, enable us to understand tbe 

equaled faCIlItIeS or procurmjl patents everywbere. A Gal vamc battery, E. 8. Boynton . . . . . . . . . . . . . . . . . . . 550,039 SolderIng machine, M. Jensen . . . . . . . . . . . . . . . . . . . .  550,176 1 " p r i  11 r I' d  C U 1H ot tne specrftcatIOn and draWIng 01 
synopsIs of tbe patent laws of tlle Ulnted States and al l Game apparatus , A . \V. Fall . . . . . . . . . . . . . . . . . . . . . . 5.50,070 Speakmg tube apparatus. C. A. Bartli1f . . . . . . . . . .  550.121 any patent m the fOregOlng lIst, or any patent III prInt 
fore Ign countrIes may be had on apphcatwn. and persons ���� �Elt��:���.�.<ao�:��le .: : : : : . : : : : : : . . . .  : : : .  �:� ����? �rigl;:��n�:����e.�o�ib��:d� J : A: ·M.u·rpbY �:� �

s
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e
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contPmplating t h e  securmg of patents. eIther at bome or narment cla�p and supporter, E. Gumbmner . . . . . 550,224 Spoon holder. Kul p  & GCiWIg . . . . . . . . . . . . . . . . . . . . . . 549,922 I)f the patent deSired. and remIt to �lunn & Co., 361 abroad. are IllvILed to wrIte to this office for prI ces, Gas burner, .T  O. ZIegler . . . .  . . . . . . . . . . . . . . . . . . 5.'10.149 Sprmkler, M . G. Bunnel l . . . .  . . . . . . . . . . . . . . . . . .  549,955 Broadway, �ow York. 
WhICh are low , 111 accordance wlth the tImes and our ex� ��� g�!���,O�p�a�t�iC��sggllirOlhDg · flow' an�i 550,162 

�r:���!
e
�r����t <;o:1�gil�;:: ,f.�yior·&·J·ob·ri8ioii · : :  ii�:�� v:n�L���' fl�:l �n�:��p��; ���i't�n�

e 
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e
�n °lb�lf6��: tenSlve faCIhtIes for conductmg the bUSIness. Address 

:\IUNN & CO .• offICe SCIJ;;NTU'IC AMERICAN, 361 Broad­

way. New York. 
pressure ln, W .  Cowan . . . . . . . . . . . . . . . . . . . . . . . . . 550.21 8  Stamp miH sboes. die for manufacturmg, T. e:Olllg' lIst, prOVIded they are SImple, at a cost of $40 each . 

Gate. Martz & Burkette . . . .  . . . . . .  . . . .  . .  54-9.972 O)Leary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 050.026 ff compl Icated tbe cost WIll be a lIttlfl more. For full 
8���r�����SlS:e ttlfae;:��%�riltor: " " . . . . .  . . . .  . . . . 550,077 ��:�� ���'e�a�� �(�r:��er 'CIrculator: 'j: 'j: Bush: ��:= Iyg�k�c��h�r ������ p,!���s ���al�J b��bt�f:ld. New 
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O R D I N A R Y  R A T E!s .  
VELOX P}'( PET.l A Revolution in Pho-

:z-l. J.:l.. tographic Printing. 
When exposed to the same light, prints 

p,) O O  tirne� quicker than albulnen • • •  

I n lil ide  Pa�e. e n c h  i n lil e l' r i o l l  ... ... 7 5  cents  n l ine  
H a c. l,;: P a � e .  (-' H e ll i l l ", e n i u ll ... - - - $ 1 . 00 a l ine 

GLOSSY  or MATT. ��. �I���
r 
::��r.sW�!�

h
����Jfl�!i�r: rii!1� y

tS�ri�ri:
r
k
. 

DevelfJped and toned (1.8 jast as the  printing jrames can be fUZed. A choice oj tones 'more 
healtHful than can be produced on any other paper. Permanent prints. 'rhe g-reatest paper lr For some classes oj Adve'rUse'ments, Special and 

Hi{lher 'rates are required. 
The above are char2'es per ag-ale line - about eight 

worJs per l ine. 'r i l l S  notice sllows the .width of the nue. 
Sind is seL in agate tyP!;. 'Eng-ravings may head adver­
tisements at the same I'ate per agate line. bv measure­
ment, as t.he letter press. AdvertIsements must he 
received at Publicati on Office as eadv as 'rhursday 
morninll to appear in the )'o i lOwing week's iSSllt. 

1:iJ. �g��� !�Jl;�i!t�l��· ;���=:!,t'��lail���� ��
i
��F�;ta��1f6��tiZ��0�P�'��;:����� 

the best and most uniform in tbe market. N epera P O P , an inso�ub!e "elatlne paper. 

N Ch ' I C Rembl'Hndt ,  a Matt PrintIng-out Paper. epera emlca 0 . ,  !Sole lUanufacturer., N E I' E H A  P A R K ,  N .  Y .  

GU5 \ra t e r  St. ,  Seneca Falls, N.  Y .  -------
AMERICAN PATENTS. - AN INTER-
eating ano valuable table showin� the number of pat en ts  granted for the vuriolls � 11  bjects upon which petit ion� have heen fl I ed from the bel-!'inning down to December 31 .  1894. Contained i n  �CIB;:\TIPIC AMItHICAS Sup. PJ.E -'J KNT, .so. 1 00�. Price 10 cents. To be had at this Office and from aU newsdealers. 

B U Y  
T E L E P H O N E S 
'I' h a t  a l' p  !!" O ., c i-I I U f  · · c h t·au  t h i u 2'  ... . " The differ­
ence in cost "is little. We guarant6e our apparatus and 
f>��

r
;�!�:n���' ���J\�lI�t��ll���l���'e1<)�� ) �rlf�

t
����) ���

ts. 

WES'l'ER1oI 'l'�a,E PH(>N�; C01olS'l'RUC'l' [ON CO.,  
440 Monadnock Block, CHICAGO.  

Laryest AfanlJ-factltrers o j  1'clephones i n  the United States 

H ELLO, CENTRAL ! 
Do you use telephones { Lf su, we can /live 

you just what you want. Our specialty is Blake 
'rram;mitters. 'rhere is a . •  be8t " in everytb ing, 
and ours are tbe best. We supply .  complete 
t.elephones or all or any of the parts to construct 
a telephone. Write for i11ustrated catalogue. 

PH<ENIX 11oITERIOR TELEPHONE CO., 
131 Liberty St., New York. -------

Are You Scribbling Yet ? 
D O N ' T ! ���k��J��:)���:;e

g�;i �
or every� 

I D EAS  I I E V E L U P E H .  Absolute secrecy. Send NEW MODEL No. 2 111PR.OVED 
for particulars Advice and suggestions free. 

Correspondence and sample orders 8ohcited. 25 years A . S 8 -
�� busmess. (;11  l'da 'll &: .... 0 1 1 .  tl::, John tit., New York, I me rl can . The Curtis Steam . • . • _ Typewriter 

Pressure R.egulator "" "" 

A steam saving appliance of established 
value. 1flay be used wherever necessary 
to control or reduce steam pressure. Its 
employment means a great saving in oper­
ating expenses. 

arSend jor circular S. A. 

D'ESTE & SEELEY CO. ,  
29-33 Haverhill St. , Boston. 

Towers, Tanks and Tubs 
PATENT SECT I O NAL 

A L L  I R O N  TO W E RS 
PLAIN 

ALL WOOD TOWERS. 
ELEVATED TAN KS 

for Automatic Fire Sprinkler Plants. 
Louis iana Red Cypress Tanks 

a Specialty. 

w. E .  CALDWE lL C O . ,  
2 1 9  E .  Mai n Street, 

LOUISVI LLE, Ky. , U. S. A .  

I C E - H o n S E  A N D  COLD ROOM.-BY 
R G. Hattleld. Witb directions tor construction. Fow' 
engravings. Contained in SnENT1 FIC A MER1CAN Sup­
PLEMENT, No . .'l B .  Price 10 cents. To be bad at this 
office and from all newsdealers 

A R M ST R O N G ' S  * P I PE 1# T H R EAD I N G 
-A:SD-

CUTT I N G-OFF M A CH I N ES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas. and Steam Fit .. 

ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. .stockB and Dtes 
uni l 'e 1"sIlHU acknowledged to be 
THE BEST. �Send jor catalog. 

A rlJlsu'on!! lUfg. (; 0 . ,  
Uridgeport, Conn. 

ARGON, THE NEW CONSTITUENT 

y.�)��eR�i,�?:g��3·p:o;.
e
Wirl��;;

b
�����;:

f 
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the Royal  Soc iety. Reasol ls for suspecting a hitherto 
undiscovered constituent in the air. Proof of the J1fes-

A Stalldnl'd lUnde Machine that will do unexcel1ed work rapidly and easil y ,  200 good copies can be made in 
20 minutes with it and the duplicat{)r-�nO complete. 

IF For letter written with it, address 
A M E RICAN TYPEWR I TE R  CO . ,  2 6 7  Broadway, New York 

VA P O R  LAU N C H ,  
Engine and helm controlled 

from bow. Latest improved and 
only 12 to I motor now ready for 
tbe market. 18 to 40 ft . launcbes 
2, 3, 5 and 7 h .  p. No licensed en­
gineer or pilot required. Speed 
and sajet'IJ guarantad-. No d.an­
gerous na,phtha or ga-soline 'UBcd. 

TO BUS I N ESS MEN 
'l'he value of toe SCIENTH'lC AMERICAN as an adver­

tising medium cannot be overestl mated. Its circulation 
is many times greater than that of any similar journal 
now published. Jt goes into all the States and 'rerrito­
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
mOre than to see bis advertisement in a printed news­
paper. He wants circulation. rl'his he has when he ad­
vertises in the SCIENT1F1C AMERICAS. And do not let 
the advertising agent influence you to substitute some 
other paper for tile SCIE�rI'1.F1C A}IEHICA� when se­
lecting a list of publications in which you decide it is for 
your interest to adveI lise. rrhis is frequently done for 
the re:1son that tbe agl'nc gets a larger commission from 
the papers having a small circulation than is allowed on 
tbe SCIENTH'IC AMERICAN. 

For rates see top of tlrst colnmn of tbis page or ad· 
dress lU U N N  & C O . ,  l' ublishel'S, 

3 6 1  Broadway, N ew York. 

E M PI R E----
• B O I L E R  CLEAN E R  • 

----'C O M PO U N D  
\V e  non't Oflel' Gratu ities, but our 
Circular win give you the information 
that

'l�·
i
(�\l&y�

b
:\�I .I�" ��l ;��� VTr��:I��: 

prot'ed, and being used by the Largest 
lla'ilways and Factor'ies in the East. 

OF]' Il:E : 
K e m b l e  B l d g . ,  1 9  Wh itehal l  St . ,  N .' . 

����n °d'n ':.
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e
J'd'r:��'i.�ig� I C E - B O A T S-TH E I R  C O N STRUCTION of.argoI? Liquefaction and soliditlcation of  argon. Con- and Management. 'Vith working drawings, details, and tamed In SCIENTIFIC AMERI<;AN SUPPLEMENT, ,NOS. , direction� In full. FO

. 
ur e

.
,ngraVings, �howing mode of 1 000. 1.001  and 1 (�02. PrICe 10 cents each. '10 be construct Ion. Views of the two fastest ice.sailing boats had at thiS office and from all newt'ldealers. used on the Hudson rIver III winter. By H. A. Horsfa l l ,  

��� WORKSHOP E��:;. With outfits of Barnes ·Wood and Metal 'Vorking 
./fir' FOOT P O W E R  �1). t�i€i� Machinery you can successfully com-
pete with Factories that use steam 
��e�h��t���:!t��!i\I:::do¥r�!!:�n��gg�:s 
made. Have stood the test twenty years. 
Sew .fo; .c';ia:J'E'H· N A�tRsN ES 
1 999 R u by S t.,  Rockford. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about t o  erect a dwelling house o r  sta­
ble. either in tile country or cUy, or any builder wishing 
to �xamine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or l ow cost, should procure a complete set of 
the ARCHITECTS' A�D BUILDEHS' EDITION of the SCI­
ENTIFIC AMERICAN. 

\ l .E. COlltained in  SCIENTIF IC A:UERICA.N SUPPLE­
\l ENT, t. The same number ahH) contains the rules and 
regu lations for the formation of ice-boat c l ubs, the sail ... 
tng and management of ice-boats. Price 10 cents. 

E I) G-E T � � L S  
are often nearly ruined b y  using 8 grind-

I stone not adapted to the work. Our 
quarries produce a large variety of grits 

I suitahle lor grinding any tool. 1fT Jlfl !! 'It.:e send 'tl0lt O tt ;' C'atalo(Jllc, 
1IJ/1,/'ch 'WI l L  (fi.re l/nu. some injormai'io1l. ? 
GRA 1" 1' 0 :\  ", 'r () N E  C O iU l' A l'i  y, 
No. 80 River Street, GRAFTON, OHIO. 

[f so, we can supply you. All sizes 
1 I 1 ( ) l I l l r p d  and IJ l I l l l fJ l l l l l e d .  always 
kept in stock. Remember, we make a 
speCial tyof selecting stones for all spe. 
cial purposes. rJr' Ask jor catalogue. 

'l' h e  C L E V E L A l'i J) �'1'0 l'i }; 1 ' 0 .  

2d Floor. Wilshire, Cleveland. O .  
THE SAN JOSE SCALE.-BY PROF. C. 
V. Hiley. Life history of an insect which is  nuw of great 
importance to the fruit growers of l\laryland, w ith a 
discussion of the preventive measures that it is neces­
sary to take al:'ainst the pest. With 5 i J l ustratlOns. Con­
tained in SCIENTIFIC �MERICAN SUPPLEl\Il!;NT. Nos. 1 0 1�. and 1 0 1 3. Price 10 cents each, fJ.'o be had at 
this office and from all new8dealers. 

.� a Automatic Knife Grinder. 

"OTTO" 
CAS AND CASO L I N E  

E N C I N E S .  
)'li to 100 h .  p. Can b e  used in 

cities or in country inde­
pendent of gas works 

or gas machines. 
No Boiler, No Danger, 

OVER 45,COO SOLD. 1\ 0 Engineer. 
The Otto Gas E n g i ne Wks . ,  Incorp'd, Ph i lade l ph i a  

THE GOLD BELT O F  CALIFORNIA.-
By H .  \v. rrurnor. Geological history of the cold belt 
of California, wh ich includes that portion of the Sierra 
Nevada lying between the para l lels of 37° 3W and 40° ; 
fol lowed by a glossary of rock names. Contained i n  
in  SCIENTlFIC AMERICAN SUPPLEMEN'l" No .  1 0 1 3. 
Price 10 cents. '1'0 be had at this office and from al l 
newsdealers. 

and H EAD N O I S E S  re l ieved by us ing  

Wi lson 's  Common Sense Ear Drums.  
New SCientific invention. entirely di1ferent 

in construction from all ot-ner devices. AS':'Iist the deaf 
when all other devices fail, and where medical skill has 
given no relief. 3afe, comfortable, ana invisible ; no 
wirWf I��W� a\Yf�i"eBt

R l�h�it'1,fo: �t'WI��e\)o . , 
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VANDUZEN S��ATM PUMP THE B E S T  I II  TH E WORLD. Pumps Any Kind of Liquid. 
in Order. never Clogs nor 
Every Pump Guaranteed. 
o SIZES.--

200 to 12000 Gal lons per Hour. Cost $7 to $75 each. Address 
THE E. W, VANDUZEN CO" 102 to 108 E. Second St. ,  Cincinnati, O. 

------
VELOCl'l'Y OF ICE B OATS . A COL-
lection of interest ing letter8 to the editor of the S C I  EN­
Tunc AMEHICAN on the question 01 the speed of ice 
boats, demoLst ratilH! how and wby it i s  tbat these craft 
sail faster tha.n the wind which propels them. I l l ustrated 
w ith 10 explanatory diagrams. Contained in  tiCUjl\'TU'IC 
AMEHICAN SUPPLEMENT, No. 21 4. Price 10 cents. 
To be had at this office and from all newsdealers. 

N ot a t o J' ,  but a bigb grade, 
substantial machine. which 'I 
we guarantee to do all we 
claim for it. 'Ve place t.his 

I machine on the market at 
above Jow price in order to 
introduce our Dynamos and ' 
Motors of larger sizes. 
ar Send for circulm' No. 26. 

ROTH BRO!'!. & C O . ,  
31l to 34 Market !St . •  

(;hicago, I I I . ,  U . !S . A .  
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"0 YOUR OWII 
PRINTING 8S. PltESS Cor 

. 
. . 

cards, circulars, &c 
" Press for printing 

a small paper, $40. 

Save Inaney ! Mak 3 
money printing for 
others ! 'J1ype-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
et

H£,§�
c
i°:?·co. 

Meriden, Conn. 

'rho Knickerbocker 
Brace and Suspender 
Combined for Men. 
Boys, 'Vomen and 
Girls. In use through­
out the c i v i l i z e d  
��:i�aids

a
$f�

e s�'i'1J 
chest measure. 1l1u4 
strated circulars free. 
Addr. Knickerbocker 
B r a  c e Co , 3.37-341 
Church St. Easton, Pa 

AUTOMOBILE C A R R I A G E S : THE 
PariS-Bordeaux-Paris Hace of.-Brief account. of t h e  
performance of t.he vehicles t ha t  obt ained the prizes in  
1 he com oeti tion instituted by the Petit Journal. 'V i th 
9 i l l u strations. Con tamed in SCIENTIFIC AMERICAN 
SUPPLE."I1ENT. No. 1 023. Price 10 cents. '1'0 be bud at 
this office and from al l  newsdealers. 

O riginal LAWTON S implex P rinte r 
1 00 eopit�s just like original from 
any written or type-written 
letter, postal card, music, 
drawings, etc. N () Stencil. 
Different colors at onp, im­
pression. Indispensable if 
you want copies, Saves its 
cost in one day. A bsolute­
Iy clean. No washing. Thousands 
in use. Get the genuine LAWTON. Imitations are use­
l ess. Four size", $3 to $10. ar AGENTS WA NTED. 
L A 'V 'l'O "i & C O . ,  22 Vesey St., NEW YORK, N. Y. 

N I C K E L  
AND 

E LECTRO · PLAT I N G  
Apparatus and Materiai. 

THE 
Hanson & Van Winkle Co. 

?\ c w al' li . I' . •  J .  
81 LIBERT Y ST., N .  y, 
35 & 37 S. CANAl, ST., 

CHICAGO. 

D u ra b l e-Easi ly  A p p l i e d .  
fl'bis rOOfing i s  manufactured 

from natural Trinidad a&phalt 
materials, and will not dry up 
and become brittle under ex­
posure to the weather as coal­
tar roofings do. � Send jo'r 

ree sample oj rqoJ 12 'lJears old, 
with ciTculm' and pr'ice Zist to 
\VA ltIL E "i  C H E ;U I U A L  

.\: iU I<' (; .  (; () . , 
S� :F ll l ton :Street, 

New YOl'h: �  U. s .  A .  

NOW READY 1 

Seventeenth Edition of 
Experimental Science 

L{E V ltlED A :\ D  ENLAHGED. 
1 � O  l'agel§ nud  1 1  0 � l I p e l' b  (J u ts added. 

The information these volUmes contain renders the 
worl{ almost indispensable to the architect and builder, 
and persons about to bui ld for themselves will find the 
work suggestive and most useful. They contain draw- : 
in�s in perspective and in color, togetber with floor ' . 

. ,� .. "------ I Just the thing for a llOl i day present for any man. 
For $ 1  currency o r  ,stamps, we w,ill I wOlllar.,�tudent.. t.cacber, or anv ,me interested in science. 

send by mall ,  postage paId, In t.he np,w matter contained in the last edition will be 

plans, costs, location of residence. etc. I 
'rwo volumes are published annualiy. Volumes 1 to 

18, whicb include all the numbers of this work from : 
cOILmencement to December, 1894, may now be obtained 
at this office or from Booksellers and Newsdealers. ! 
Price, stitched in paper. $2.00 per volume. These VOl- I 

�sample  � I found the Scientific Use of the Pbonog-raph .  the curious 
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c
YRii'sfg�::r�! itliil Optical Projection of OpaQue Objects. new experiments 

in Projecticn, Iridescent GlaSS, some pOints in Phot04 

CUp §;�i�J.s ��c
Ei����iC�l

a
B1sg���fg�', �r�1,rf��i8'r�

S
'f?���'� er. FJlectrical Rocker, Electrh- Chimes, How to Color 

Lantern Slides. Study of tbe St.ars. and a great uetlil of capacity % oz. You will be deligbted 
with it. Send for our 0atalog of special ... 
ties. I'enbel' th}'  I lij ector Co. ,  

116 Sevell th �t. ,  Detroit, Mich. 
urnes contain all the plates, and all the other interesting ___________________________________________ _ 
matter pertaining to tbe work. 'l'bey are of great per- I COSMETIC FOR P R E V E N T I N C  R U ST O N  B R I C H T  S U R FA C E S .  "" munent value. Forwarded to any address. A N 't t Al l  Man ufactu rers a n d  Sh ippers o f  Bright Mach inery, 

MUNN &: co., Pu blisher". ecessl Y 0 Tools,  Locomotives, Steam Engines, etc. 
361 Broadway, N e_ York. j To learn aU about it, address STEVE N SON, BRO . & (;0" l1i� South Secoud St •• PHILADELPHIA 

other new matter W h ICb will prove of interest [0 scien4 
titlc readers. 
h�a�

g
���:2 i:�fot�

t
�y :�i��$li.

al
�a�r��r6���,
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;::Jr",send jor tllustrared cirCULar .. 
M U N N  & CO . . Pub l ishers. 

Office of the SCI E N T I FIC A M E R I CAN, 
361 BltOAD WAY. NEW YORK. 
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Fountted by Mathew Carey, 1785. 

HENRY CAREY BAIRD &. CO. 
l " IH: H1'RIA L PUBLISHERS, BOOKSELLERS & IMPORTERS 

S1 0 \Va l ll ll t  St •• Phi ladel phia. Pa., U. S.  A .  
IT Our New aud Revised Catalogue of Practical and 

Scientiflc Book8. 90 pages, 8vo, and our other Catalo2ues 
and Circulars, the whole covering' every branch of Sci .. 
ence applied to the Arts. sent free and free of postage 
to any one in any pli.rt of the world who will furnish tils 
addresB. 

Eclipse -
Cream Separators 
are Closest Skimmers, Most Durable, 
Easiest Running,_ and far the Simplest 
�:��ef.r Power ������

n
J�:ted. 

C. L. CHAPMAN S E PARATOR WORKS, 
I.ITTLE FA L LS, N. Y .  

HALF A CENTUR Y OF CYCLES. -AN 
interesting history of the cycle from its origin up to the 
present time. 'l'he first crank-dri ven bicycle. 'j1he 
.. bone-shaker " and its succeSbors. 'l'he tricycle. 1.'he 
modern wheel . Cycle bu i ld ing a science. POints of im­
pro\yement. 'l' h e  pneumatic tire. A hand and foot cvcle. 
With 9 illustrations. Contained in SCIENTIFIC AM·ERI­
C A N  SUPPLE::\IENT, No. l O t � . Price 10 cents. To be 
had at this office and from all newsdealers. 

Filn Your Invoicns 
in the Permanent Invoice 

File and Journal. 
It gives Due Dates. One Entry. 

Quick Reference. No mucilage, past .. 
ing, copying, or indexing. 

pr Send jor Circulars. 
JOHN H. ANDERSON, 23 Monadnock Block, CHICAGO 

BOSTON ELECTRIC RAILWAY SUB-
way.-Descrlption of a new subway system under certain 
streets of Boston, by means of which the electric cars 
wil i  be diverted from the surface of the st.reets on bome 
o f  the heaviest l i n es of t rHvel. With 8 i l l ustrations. 
Contained in �CIEXTIFIC A MERICAN SUPPLEMENT. No. 
1 0 1 ' .  Price 10 cents. To be had at this office and from 
all newsdealers. 

A N D E R S O N  AUTO M ATIC LETTER COPIER.  
File L e tter a n d  AlI s,ver 'I'ogether. 

Makes perfect copi es typewritten or pen let­
ters at the rate of 20 letters a minute, 

costing 1 cent for paper. Gives 
copied effect to circular letters at 5 
cents a hundred. No brnsh. No 

CODY book. Handsomely nickel 
plated. Price $25. Agents wantffi. 
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41 Leonard St., New York, N. Y 
Turn the crank, macltlnW aoes. the work. 

TEA AND ITS EFFECTS.-BY JAMES 
Wood, M .D. An interesting paper discussin� the rela­
tive position of theine among other stimulants and the 
physiological actions that it is capable of exertim:. 
Analysis of the tea leaf. Analysis of symptoms i n  
theinism� Effects o f  tea o n  the nervous system. Com­
parative actions of theine and caffeine. Contained in 
SCIENTIFIC A MERICAN SUPPLEMENT. No. l O !  1 .  Price 
10 cents. To be had at this office and from all news­
dealers. 

T H E  " R O U N D  B O X "  
TY PEW RITER R I B B O N S  

M .  & M .  CARBON PAPERS.  
Give Derfect satisfaction when 

others fail. Used by nearly all United 
States Government Departments. 

Samples Ii�ree upon application. 
lU I T 'l'A G  & V O I.G lnt,  

Manufacturers for the Trade, 
Cor. P�rlt & lUI. Aves . •  P�rlt Ridge, N. J. 

TAN G Y E  & P I N KN EY ' S GAS E N G I N E  
U .  S .  A. PATENTS. 

The Patentees are open to  receive applications from 
bona-fide manufacturers in the U. S. for the right to 
make under these patents. Address 
G EO. TANGYE, Cornwall Wks . .  Birmingham, Eng. 

A Valuable gook 

12, 5 0 0  Receipt...  7 0 S  Page... I.>dce $ 5 .  
Bound i n  Sheep, Sfi. Half-Jlorocco, $fj.�'jO.  

This  splendid work contains a careful compilation of 
the most useful Receipt" and Replies given in the Notes 
and Queries of correspondents as published in the � c i ­
e n t i  l i e  Am e rica 1 1  during the past fifty years ; together 
with many valuable and important additions. 

( ) , to ,. 'l' w f' l , f' 'l ' b u l l "' a l l ti selected Receipts are g:f::� cro�������ie��
a
�tis

e
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volume of the kind ever placed before the public. 
'l'be  work may be regarded as the product of the �tud­

les and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest vuiue. arranged and condensed in 
conCIse form conveni ent for ready use. 

Aimost every inquiry that can be thought of. relatinJZ 
to formulre used in the various manufacturing inn us· 
tries, will here be found anl:!wered. 

Instructiolls for working many di:flerent processes in the arts are given. 

pr�g��ry ��17 fi�3 i�
n
t��t��� ���h �h

a
�

c� �� b���tg'il 
valUe in their respective cal1ings. 

'l'h.ose who are in search of independent bUsiness or 
��P��lcl:�:\��i

a
��8 f� \�eh��d;e�Sa�¥f�c;;�r:�c�T��t 

sug-gestions. 
jJ::'T Send jor Descriptive Circular. 

MUNN & CO.,  Publishers, 
:;{; I E :\ 'I' I l<' I C  A IU E lt I C A N  OFFICE. 

atH Bl·oadway. New Y Ol'k. 

� C itu t i f ic �lUfticau. 

1 0  DOLLARS for 3 .50 
...... �-.."Until December 24th, I895 ..... �_I111111 .... 

A Ten-Dollar set of Shakspeare for $3 , 50. We mean exactly what we say. This set 
is worth $10 to any reader, no matter how many other editions he may have. We shall 
sell it direct for a short time only at $1l.50, and any one who is dissatisfied may have 
his money back. These books can never be bought any cheaper. Never as cheap 
again. (The regular price of the set is $ 1 0. )  

This i s  a ::lhakspeare for readers. I t  i s  the only edition printed in large type. 
It is strongly bound in good serviceable cloth binding, in eight handsome volumes of 

easily handleable size. Pa­
per specially made with a 
dead surface, restful to the 
e y e  s . There are copious 
notes on the text by J. Payne 
Collier, F. S.A. , the celebrat­
ed Shakspearian critic, with 
v a r i o r u m  readings. We 
honestly believe it to be the 
best edition ever printed for 
actual use We published it 
to retail at $10. That al­
lowed for the retailer's and 
the j obber's profit. The read­
er buying direct from us can 
have both of these profits. 
The object of this special 
$3. 50 offer is to make a quick 
test of whether the discrimi­
nating readers of this paper, 
who will appreciate a large, 
clear type, scholarly edition 
of Shakspeare, complete, 
are ready to buy direct from 
the manufacturers at a sav­
ing of more than half the 
cost If you are, the middle­
men's profit is yours . Order 
to-day and be sure of getting 
the books in time for Christ-

W hat Could Be N icer For a Christmas Present P :�s'
in���:, 6;e

eiri�h
v't�iclr� 

More than four thousand pages. This Special Offer positively limited to Dec. 24th. 

, • • , TWO OPINIONS, HUNf>REDS MORE LIKE THEM • • • • 
ROCKPORT, MAINE. NEWINGTON, N. H. 

KEYSTONE PUBLISHING Co., RJtYSTONR PUBLISHING Co., 
Gentlemen :-1 am highly pleased with your ten-dollar edi- Gpuilemen :-1 have received and examined the eight-volume 

tioD of Shakspeare It is just what 1 have been looking for set of 'Shakspeare which you shipped me. I am agreeably sur­
for several years past The type is large. clear and plain, the prised at the attractiveness of the binding and the clearness of 
volumes of convenient size, and the annotations he1pful. 1 can the type. The size of the volumes is very convenient and par­
cheerfully recommend it to any lover of Sbakspeare, and espe- ticularly adapted for use in. Shakspeare clubs. 1 have shown 
ciaUy to men of my 8¥e whose eyesight begins to fail. my set to members of the Newington Club. I will ask you as a 

a
l
a
t��fu����·lhe�e!c��e

t��u
p
c�o���d��i��.

on the market. favor to snip me tlvemore sets of your $10.00 edition of Shak-
:fd�rth!� ;��3�rI�il:,.w��e���rlh�e

J'ri��;��
n
;;���ert�f:g Very truly YO�Z:SF. RICHARDS, them, and heartily recommend them to any one who may 

Treasurer Camden Savings Bank, desire to own a beautiful set of Shakspeare's works, 
Rockport, Maine. Yours truly, MISS FLORENCE HOYT. 

Remember. the regular $10 set in eight handsome volumes (only large type edition) for 
$3. 50 ; with the distinct understanding that the money will be returned immediately if 
you are not satisfied. iT We refer to Dun and Bradstreet and to every bank in Philadelphia. 

KEY STO N E  P U B L I S H I N G  C O . ,  806 Locust St . ,  Ph i l ade lph ia.  

MESSRS. MUNN & CO , Solicitors of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free. 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden­
tial. A. handbook of patents and 
how to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive 
special notice in the ScientiJic A'mer­
ican. This splendid weekly paper, 
e1egantly i11ustrated, has the largest 
Circulation of any scientific work. fa a year. Specimen copies free. 

Address ;J,IUNN & CO" 
New York, 361 BroadwaY. 

S cientifi c B� C ata l ogue 
lt E C E N 'l' I. Y l' U B I . I � IIl<; J ) .  

Our New Catalogue containing over 100 pages, includ­
ing works on more than fifty ditlerent subjects. WilJ 
be mailed free to any address on application. 
ell  U N N  & C O . ,  PulJU,her' SCIENTI>'IC AMERICA N, 

361 1l I'OfUht' u )' .  N e ,v Y O l'k. 

T H E  LATEST OUT.  
The supposed impossible has 

been accomplished and at last 
we ari' able to give you one of our 

GUARANTEED AMERICAN WATCH­
ES for only ONE DOLLAR. Our watch­
es have reached a world-wide fame and their 
sale has exceeded that of any other watch 
ever produced. This " DOLLAR WATCH " 
is the 5th and last of the famolls American 
series and marks a point in watch manufac­
turing past which all of the llloney and in­
genuity ot the world can never g-o. 'fa intro­
duce them quickly, we will for a short time 
send samples direct from faetory to individ­

ual buyers. This watch is a regular American patent lever 
lantern pinion, dust proof case, timed, tested, reg-ulated and 
guaranteed for one year. On receipt of $1.on we wiIi send the 
watch postpaid with our years' guarantee. If yOll will mention 
this paper we will include free a handsome chain and cLarm 
also our Cat.alogue of 1000 novelties. Address, 

ROBT. H. I N C E R S O L L  '" B RO . ,  
Dept. 91. Oi �ORTLANDT STREE'r, N. Y. CITY. 

I N C U B A T O R .  
�fo���t'l�� �1 �Ugfi·s�i.!f��e�J;:I� 
try and at the least expense. fl'he 
book isworth dollars to you. Address 
A. F. Williams, 61 Race Mt., Bristol, Conn. 

THE SUBMERGED PIPE LINE ACROSS 
the Willamette Hiver at Port, l and. Oregon.-By F. Rnd 
A. S. Riffle. Descri p r ion of a l ine of 28-inch ca&t iron 
submerlled pipes forming portion 01' the main line con_ 
structed during 181m and 1894. to suppJy the city of Port­
land With pure water from Bull Run .  H. mounta in stream 
thirry miles distant. With 13  illustrations. Contained 
in SCI ENT IFIC AM ERICAN SUP PLEl\1ENT. Nos. 1 0 1 9  
and 1 020. Pl'lce 1 0  cents each. fI'o b e  had a t  this 
office and from all newsdealers. 

REAGAN FEED WATER HEATING,  WATER CIRCULATING AND 
SHAKING  GRATES, r:wC')�I\r.Jrrt\llr.�;\��NE, and 
AGENTS �!lr;ft�!����i�ft��

s o�es�,elt
J� 

S
6�t���e. 

WATER CIRCULATING G RAT E CO . ,  Mlrs . and Sole Props . ,  
Office and Works. f.026.,u,,8 Pilbert St . . PhlIadeIphia. Pa. 

I C E M "\ ( , H I N E�.  C Ol' l j �� EUlZi neiOl .  B r p w e t·�'  
aud B u t t l erH' Ill nc h i n el·)� .  THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 

Electr ical �ge ����t::���� M ode l  Work. 
M. SANGER, 106 Liberty Street, New York. 

TURBINE W A T E R  W H E E L S  
S E N D  FOR PAM P H LET • .JAMES LEFFEL & CO •• SprlDClIeJd, Ohio, U. So A. 

TYPE W H EEL8�  MODELS .... EXPERIMENTAL WOBJ{. 6MAlLMIICH'''ERY NOVElTIES .. ETC. NEW TDRtt 5TE"CIL WORKI' 100 ",,""AU B"! N.,YO' 

FOR SALE 2 1 00-Barrel Union Tank Line 
Tanks. Have been used for crude 
aU. Manheads, drums, and valves 
coml>,lete. 'ranks in first-class con .. 

dition. B. P. CruTCHELIo S SONS, Cincinnati, Ohio. 

DEAFN ES S  & H EAD N O I S E S  CURED 
by my Invisible Tubular Ear Cushions. Whi!lpers heard. 
Warranted to help more cases than all similar devices 

F. Hrscox onl��S��nB�d�:�� N�ry �s l��df�:��lk�f ��I:o��FREE 
NEWSPAPER F ILE �:;::�rIl!,i!ri 

S A L E .  Only 
convenient file made. Opens like a book. Simple, durable. 
A.lso desire estimates on cost of manufacture. 8amples 
furnished. G. H. WRIGHT, LiVingston, Montana. 

V O L ':-' EY W. MASON & CO. 
fRICTION PULLEYS, CLUTCHES, ann ELEVATORS 

l'ROVIDENCE. R. I. 

SCIENTIFIC AMERICAN S UPPLE-
�JEN'l'. Any desired back: number of the SCJENTH']C 
A:\JERI(,AN SUPPLEMl!JNT can be bad · at this office for 
10 cents. Also to be had of newsdealers it:. all pli.rts or 
tbe country. 

WA NT E D g�:yla�ee�h�hi���i�!�U1��.���lt�0�; 
Ma n ufaetn .. e and new or improved chemical processes 
to introduce in its works. 

Prof. PETER T. AUSTEN, 
Polytechnic Institute, Brooklyn, N. Y. 

LA D I E S save your time, life and home by using the 
best fire kindler, that is always safe, ready 

and reliable. You can light your fire without paper or 
kindling wood with our kindler. and it will never burn 
out. Sent prepaid for �:i cen t!ii . A�ents wanted. CLOS'l'Elt lUAN UFACTURI I\ G  COlUPANY, Box 1)2, Closter, N. J .  

RUSTLESS COATINGS FOR IRON AND 
Steel .  - P!!int8 : of what composed, how destroyed. 
classlficatwn as true pigments and inert sub�tance8 
adulterants. etc.-By M. P. Wood. 'rhe essentials of 
�wod paint. The characters that a paint should possess 
for the purpose of protecting st.ructures from decav or 
co�rosion. Natural and artificial aFlphalt coatings. iron 
OXIde J?aints. Ziuc and lead oxides. Carbon . paints. Inert plglUe�ts. A very exhaustive and valuable paper. 
Contamed In SCIEN TIFIC A M ERICA N  SUPPLEMENT 
Nos. 1 U ]  7 .  1 0 1 S  and 1 0 1 9 .  Price 10 cents each' 
1.'0 be had at this office and from all newsdealers. 

. 

� )" E ERRIL ITE COMPOUND � -!i B£5'TMAD£FOR""I�"ol .. PA I N T ­i I  " ON R O O F S . - STRUCTURAL IRON WORK & c SAMPLE.5 AND EAGLE P PR IC E S  O N  APPL ICAT I ON PITTSBURG 0 - A I N T &VARNISH WORKS rA 

gWELL DRilLS 
awarded Highest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTI N M FG. CO., CH ICAGO. ILL. 

J

The Electric Candle 
for Magic Lanterns. Absolutely the newest and least expensive device for scientifiC or popular projection by electricity. !Ilr Semd 
fO'T special circular. 

• 
1010 C:!�:u��t.?" �::i·I!1neclo;r.���ti1!'s. A .  

The Scientific American 
Reference Book. 

A most useful little bound book of 1 50  pages, COlli­
prising, probably. the most extensive variety of stand­
ard, practical, condensed information ever furnished 
to the public for S0 small a price, only 25 cents. 

Among its contents are ; The Last Census of the 
United States 0890) ,  by States, Territories, and Coun­
ties i Tabie of Cities having over 8,000 inhabitants j 
Map of the United States -miniature outline ; The 
Patent Laws full text) , The Trade Mark Law (full 
text) ; The Copyril't.t Law (full text) ; 'I'he Principal 
Mechanical Movements illustrated by 153 small dia­
grams-of value to inventors and deSigners of mechan­
ism ; \I e-dallion " ortraits of Distinguished American 
InYentors i Valuable Tables relating to Steam, Elec­
tricity, Heat, Metals. Weights, and Meas-ures. 

lr Sent by 'l1i4il to any address on receIpt o/, II'rice. 
2;j cents. 

MUNN & CO. , Publishers , 
36. Broadway, New York. 

H Y P NOTISM 
My original mettod '2. 100 pp. pam­

. pblet lOco One on Personal Magnet-
18m lOco Dr. Anderson, S .\. 7, Masonic Temple, Chicago. 

© 1895 SCIENTIFIC AMERICAN, INC.
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I l lt D J :oi A lt Y R A 'l' E S .  
I n � j d ta  P a :;:-f"o each i n sertion.  - ,. � c e n r �  a l i n e  
H a c h: P a u- e .  e a c h  i l l s e 1' t i o n .  - - S 1 .00 a l i n e  

IF For s'OJne classes oj AdverUsements, Spec'ial and 
Higher rates are required. 

r.t'be ab0ve are charges per agate. line - about eight 
words per line. 'l'his notice shows tbe width of the line, �il!�I�e��� �� tl�

t
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a
l. �;
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ment, as the letter press Advertisements must. be 
received at PubUl3ation Office as early as lJ'hursday 
morning to appear in the. following week's issue. 

with a "Trump" Watch and 
Holder is thoroughly equipped for 
pleasure riding or scorching. Costs 
$3.00, complete. For sale by all jew­

elers. Send jor catalogue No. 60. 
THE WATERBURY WATCH CO. 
WATERBURY. CONN. 

The Bart ley D i rect Run n i ng S aw M i l l 
�Iost complete, compact, 
and substantial Portable 

Saw Mill now on the 
market. Can be set 

up any'where. 
Cutts all kinds of 
lumber. Entirely 
self-contained. 
No lost power. 
Hundreds in use. 

� H-,.Ue fOl' lllnstrat€lL Catalogue. 
\\1 M .  BARTLEY & SONS,  Mfrs . ,  Bart ley Stat i o n  N. J .  

MAGIC KNI FE� 
It works like a charm, and will tickle a bOY to death. 
}Jvel'Y man, woman , and child should carry one. 
P d e e  o n l y  1 U ,-, .  I)),' lU a i l  i ll � tamps. 

OUR 30C. MAG IC KNI FE 
is as 8'11urp as a razor, and wi l l  take the place of a pair 
of sci ssors or a knife costing :!it. No woman's work 
basket is complete without one, I t  is the cheapest 
to buy the 3Oe. knife as it will last a lifetime. . . . 

'J' h e  hvo w i l l  be mni l t'd  foJ' 3 5 c . i ll s tamps.  
iT' Agents wanted in evulj part of t h e  ·workZ. Address 

T H E  M AC I C KN I F E  CO.  
,. .5  Excb an ge P l n c e ,  Pl'oY i d e llCe,  R. I .  

Tubular D riv ing Lamp 
I T  is the only practicable and 

perfect driving lamp ever 
made. 

I '.r wHl not. bh)w nor jar out. 
I'l' gives a dear. wbite l i ght. 
I T looks like a locomotive head­

light. 
IT throws all the light straight 

ahead from 200 to 300 feet. 
IT burns kerosene. 

ar Sona for book. 

SPECIAL OFFER, NO. 7. 
'Vrite, mentioning the SCIENTH'IC A1\IERICAN and 

the Number of this Special Offer (7) and we will agree 
to sell vou one lamp or a pair at our Wholesale, P.rice 
(very much less than the retail price) . This offer will 
appear only ii�c'k:n mIff.�N�lj�'ifrl�R

l
��AN. 

7 7'  Laight Street, N ew York C i t y .  

STA R R ETT'S 
Adjustab l e  J aw Cut - N i pper.  

Jaws are detachable, so they can be re­
moved, ground, and adjusted when worn. 
All part·g case-hardened except jaws. Flat 

spring below cutting edges obviates 
danger of breaking jaws. 
Price, 6 inch 1\1 (for music wire) . . . . .  $2.00 " u lnch C (for common wire) . . . .  2.00 

Ii.1r llUlstraterl. ( 'atalof] u e  Free. 
The L S. Starrett Co. i!.'O'.\����3�����I.����: 

The 
American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This C o m pan y own s Lette rs­
Patent  K o .  46 3 , 5 6 9 ,  granted 
t o  E m i l e  B e rli n c r  � o\' e m ­

b e r  1 7 , 1 8 9 1 ,  f o r  a c o m b i n e d  
Telegra ph a n d  Telep h () n e, 

coyering a l l  forms of 
Microphone Transmit  ters 
o r  contact Telephones. 

J c itut if i t �tutritau. 
D A I M L E R  M O T O R C O M P A N Y, 

B U I L D E RS O F  
Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec­
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

� Send for I l l u strated Catalogue a n d  P r i ce L ist.  
W O R K S , " S T E I N W A Y,"  L O N G  I S L A N D  C I T Y , N . Y . 

THE BICYCLE : ITS INFL UENCE IN 
l l ea l th and D isea�e.-Hv G . :\1. H a m m o n d .  M . D ,  A val ­
li a b l e  and i n terestiI li! puper in which the  Hl ll)ec.t is ex­
baust ive ly treated frum the fo l l owing stanapomts : 1 .  
;;re

e 
cl�'��eO�:I�

e
e���A� grs�:;�����n�;��� i;;'��':�\���'�� 

\ !\n:: iu cAN SUPPI .F.M I£ST, No. 1 U O ·"! .  Price 10 cents. 
To be had at this office and from all newsdealers. 

A GENTS WANTED rep., FINE TOOLS IN EV£RYSHOP I' CAT:�g�J�1I U.H.HESLY &: CO: 
AND AGENCY. C H ICAGO, I LL.U.S.A.-

BRISTO J.' S  Record i ng I nstruments. 
Pressure Gauges, Vacuum· Gauges. Volt� 

meters. Amperemeiers, \Vattmeters, and 
Thermometers, . make continuous records 
Day ana l{ioht. Will pay for themselves. 
Every instt::ument fully guaranteed and 
sent on 30 days' trial . rw- Send jor Circu­
la'i's and Spec·imen Chart. The Bristol Company, Waterbury, Conn. 

DOES 
ANY­
THING 
PHOTOGRAPHIC-
The Pocket 

Kodak. 
Pocket X:odak, loaded Cor 12 pictures, 1%,  x 2, 
Dc,·eloping and Printing Outfit, 

EASTMAN KODAK CO. 

$5.00 
1.50 

Samplt! Photo and bookl(t 
for two 2-cellt stamps. 

R O C H E STER, N. Y. 

�ENTMAYER'S _ 
• • • M ICROSCOPES 

Used and indorsed b y  the leading Professors 
snd ('olleges throughout the world. 

.. ' pe'rfc

.

Ction in the Art

. 

, of Microscope making. . P- Complete iIlU8trated aatalogue of micro-
, - scopes and optical apparatus sent Free. .ii ,. J. ZENTMAYER, 2 1 1 So. 1 1 th St . ,  Ph i l a . ,  Pa. 

----.... A NEW STERLING SILVER NOVELTY .... ----

New Patented Dripless Tea Strainer. 
Pour your tea and set the Strainer on the cloth-no fear of drips. 

AN 
ELEGANT 

PRESENT 
�:,,_ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I I I 1 I I I I J I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 l 1 1 1 1 1 1 1 1 1 ! 1 1 1 1�
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Ask your Jeweler to order one through any wholesale dealer. Made only by us. We also make a 
large line of STERLING NOVELTIES and beautiful nANICURE AND TOILET ARTICLES. Every-

�. __ . _ .' _ __ _ '. 

thing we sell is guaranteed, and has our well-known trade-marks. 

1Z B Hi NEW YORK OFFICE, FOST E R  &. B A I LEY,  " .. & • OR '"�.,,"_ (samples only) Jewelers and Silversmiths , 
TRAIlE ""'" 178 Broadway. PROVIDENCE, R. I .  
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Of course it alf:il,) '1 �;es Gas-
CHARTER GAS E N G I N E  C O . ,  P. O. Box 1 4 8,  Sterl i n g ,  I I I .  

. . .  WE A R E  B U I L D I N C  . . •  

The Ce lebrated - I " HORNSBY-AKROYD" 
----- O I L  E N G I N E  

The De La Verg ne Refr i g erat i n g  Mach i ne Co.  
Y O R K .  

M ETA L 

Is there Anything Better for Him ? 
Is there anything tbat your boy-whether he be 
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for u�e. Wouldn't it be an advantage to have a 
good 8et of rrools in the house ? 

'VB manufacture and sell Tools. Our catalogue 
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e li A S . A. S'.rIt EI, I N G ER ." c o .  
Advertising Dept., 98 to 110 Bates St., Detroit, Mich. 

J ESSO P'S ST E E LTHB\�Er 
F O R  T O O L S, S AW S  E: TC. 

W':!! .J E S SOP & S O N S  L.: 2  91 JOHN S T.  NEW YORK 

l NOV EMBER 30, 1 895. 
E N G I N E S  Boi lers an d :\I a c b i n (�  '1· O O I M .  New 

, and Second-hand. Se'lL(j. �tamp jor paper 
"Machittery & Supplies." 'Y . P. Davis, Rochester, N. Y. 

THE ORNAMENTAL IRON INDUS-
try,-Des'cription of the method of manufacturing 
wrought iron into ornamental an{l arUstic t"orms, ,\\' ith 
9 i l lustratlOns. Contained in SCIENTIFIC AMERICAN 
�U.PPLEMENT. No. l O�O. Price 10 cents. 1'0 be had 
at this office and from all newsdealers. 

BIN DERS� 
With the Paragon Binder, SCIENTIFIC 
AMERICAN can be bound, as received 
each week. in book form. Every paper 
in neat order for reference or future 
reading. Binder guaranteed. cllf �ers�' fJ°-t\�\�dy;U cents each. 

129 Lincoln f'lace, BROOKLYN, N. 1 

pr ES'l'A U I. I S H E I) 1�,!5.  
The  M ost Popu lar Scientific Paper i n  the World 

On l y $3.00 a Y e RI', Inc ludi llg l'ostage. 

W e e l d }�--62 N U lubel's a Y e al·. 

T h i �  u' i d e l y  c i l'cu l a t e d  and splendidly illustrated 
papel' is published weekly. Every number contains six .. 
teen pages of useful information and a lar�e number 01 
original engravings of new inventions and dIscoveries, 
representing Engineering Works, �team ,l\1achinery, 
New Inventions, Novelt1es in 'Mechanicl", Manufactures, 
Chemist.ry , W,lectricity.Telegrapby, Photography, Al'chi .. 
tecture. Agriculture, Horticulture. Natural History, 
etc. Complete list of Patents each week. 

'r e l'lI I � o f  :-i ll h lOiC I' i )l t i o l l . -One copy of the SCIEN­
TIFIC AMERICAN wi11 be sent for one yea'r - 52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico. on receipt of 'r il l ·ee U ., l } ;u·s by 
the publishers ; six months, $1.50 ; three months, $1.00. 

(:  I I t  it ... -- Special rates for seveI'al names. and to Postw 
masters. Write for particularf'. 

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

iU V N N  &; (: U . ,  ; un B r o n <l w ll y . !\ e w  l o l'i, . 

--i@.--

Jdtlltitit �uttdtatl Jttl)l)l�tltent 
This is a separate and distinct publication from TH]; 

SCIENTU'IC AMERICA:'" ,  but is uniform therewith in 
size. every number containing sixteen large pages fuU 
of engravings, many of wnich are tal(en from foreign 
papers anc accompanied with translated descriptions. 
'!'HE SCIENTIFIC A:MERICAN SUPPLE!J.I!:NT is published 
weekly, and includes a very wide range of contents. It 
preseI!.ts the most recent papers by em�nent writers in 
al1 the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, �at-ural 
History, Geography Archooololty, Astronomy, Cbemis­
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineeri ng, Mining, Ship Building, 
Marine Engineering, Photography,  Technolol<Y. Manu­
facturi'QJZ Industries, Sanitary Engineering', Agriculture. 
Horticulture, Domestic Ecunomy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable !n no other publication. 

The most fmportant Engineer-ing lJ,"'orks, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE­
MENT, bot,b mailed for one year to one address for $7.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order, or check, 

iU V N N  &; (: U . ,  361  I I r o adway, N ew York. 

--i@ --�� · 1 :t · �� :t · t ·  �nl ClUtg �(ll lOlt. 
THE SUIENTIFIC AMERICAN BUILDING ED1TION is 

issued monthly. $2,50 a year. Single copies, 25 cents. 
ThinyLtwo large quarto pages. forming a large and 
splendid Mae.azine of Architecture. rich ly adorned with 
elegant plates and Jtber fine engravings ; illustrating the 
most interesting examples o r modern Arcbitectural 
Construction and al lted subjects. 

A special featnre is the presentation in each number 
(If a variety of tbe latest and best plans for private resi· 
dence�. city and country, including those of very mod. 
erate cost as wel1 as the more expensive. Drawings in 
perspective and in color are given, to�ether with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

'l'he elegance and �heapness of this magnificent work 
have won for it the Lal'�est C i rc u l ut i o ll of any 
Architectural publication in the world. Sold by all 
newsdeaiers. $2.50 a year. Remit to 

lU(;NN &; (:U . . 3 6 1  Broadway, New York. 
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�l"voct �ditillll 
of the SCIENTIFIC AMERICAN, with which is incor­
porated " ' LA AMERICA CLE�T[]'I(,A E I�DUSTR IAL," 
or Spanish edition of the SCHJXT l lJ'IC AMERICAN i s  pub-

E N G I N E  
lished monthly. and I s  uniform in size and typography 

P R I E S T MAN S A F ETY O I L  with the SCI""m·Jc AMER I CAN.  Every number con-

At a P hlcyc :es, \V:dches GUI1S, l � uggies H:lrn esa, 
S "wmg :\I�chinejl Org:ms . Pi'mos � ItJep.,�'oo .s  rIP 0 :--cales. of :t I l  v ,rietiea �md 1 001 .  other :'l.rtlcies lJ U Lists tree. CHIC � GO SCALE C o . ,  ChIcago. I l l .  

U Phenomenany low i n  cost o j  operatfon."-Franklin Inst. 
N lu;r.l'l:u Kerosene , NOT Gaso l i n e  
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tains about 50 pages, profusely illustrated, It is the finest 
scientific" industrial export paper published. It circu­
lates throllg1lout Cuba, tile \Vest Indies, Mexico, Cen­
tral and South America, Spain and Spanish possessions 
-wherever the  Spanish language is spoken. THE SCI­
ENT1l!'! C  Al\IEUICAN EXPORT EDIT10N has a large 
guaranteed circulation i1} all commercial places thrmJ..gh­
out C, t? 1Dorl(l.. $3.00 a year, postpaid, to any part of the 

F l· O U t.  and 1.1asker Streets, - • Pbiladel phia world, Bingle copies, 25 cents. 
a::r Manufacturers and others who desire to secure 

I M PROVEMENT THE  ORDER OF THE AGE. " ________ foreign trade may have large and handscmely displayed 
announcements published in this edition at a very ree New Model moderate cost. Rates upon application. 

Smith Premier Typewriters �;'�':;;'��::;�:�;. y •• k. 

---- N os. 2 ,  3 A N D  4 PMI�r:��aT���:8' OUTF IT5 
EXA M I N ED THEM ? G O L D I N G  & co. , 1 79 Ft. H i l l  Sq"  Bosto n ,  Mass. 

Many I m p rovements Heretofore Overlooked by Other Manufactu rers. 
Address TH E SMITH P R E M I E R  TYPEWR I T E R  C O M PANY, Syracuse, N. Y. , U.  S. A. 
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