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THE NEW BRIDGE OVER THE EAST RIVER AT overhanging cantilevers and connectin g trusses. In will send its trains over it into the center of New York. 
BLACKWELL'S ISLAND, NEW YORK. the six piers, 810, 000 cubic feet of stone will be used, The operation was financed by ex-Com ptroller Myer�; 

The erection of a bridge across the East River at the anchor piers alone representing 216, 00 0  cubic feet. and the bridge is lo(, ked upon as largely the work of 
Blackwell's Island is an old project, which at last is 'r h ere are three main spans. The central one, which the Long Island Rhi"wad Company or of capitalists 
being carried out. The city of Brooklyn, one of t.he crosses Blackwell's Island, is to be 615 feet, and each connected th erewith. The engineer, Mr. C. E. Jacobs, 
largest municipalities in the United States, and I"ong river span will be 846 feet long. T h e  trusses are of the Mem. Inst. C. E., Mem. ! �t. M. E., of this city, with 
Island, which includes some of th e most th ickly settled American type or pin connected. Their size may be his corps of assistants, devoted some twelve months to 
suburbs of the city of New York, depend upon one I conjectured from the statement that some of the pins I designing the great structure, whose cost will be about 
bridge and upon ferryboats for communication with will be 18 inches in diameter and that the main girder $8, 000, 000, and whose completion is hoped for by the 
the metropolis. The estuary called the East River, will be 125 feet deep. Fifty-three m illion pound s  of summer of 1897. 
which separates the cities, is very variable in width, steel will  enter into the construction of the bridge The cut shows the bridge crossing the double chau
and at Black well's  Island it is divided into two sepa- proper and 25, 000, 000 pounds into that of the viaducts. nel of the East Riv er, with Blackwell's Island seen be
rate c?ann els of ap�roxim ately �ven w�dth, so t

.
hat I The 

.
s tructure will be, it is said, the h eaviest brid ge t�een the two maiu spans. In the �oregro�nd is the 

there IS good ground for th e erectIOn of mtermedlate per lmeal foot ever cOllstructed. CIty of New York, the ter: .... : statIOn facmg on the 
piers, which will be without objection, as they will  not I The truss work is under contract by the Pencoyd avenue traversed by th(' -. ,evatGd railroad being seen. 

THE NEW BRIDGE OVER THE EAST RIVER AT BLACKWELL'S ISLAND, NEW YORK. 

obstruct the channel. We illustrate in this issue the Bridge and Construction Com p any, of Philadelph ia, I To the rig

.

_ ht and in the distance is the present suspen
new bridge, work on which is now in active progress. Pa, sion bridge. In the background are seen the heights 

The bridge is of the cantilever type. It comprises The termin

. 

al station in New York is to cover a full I' o
f Long Island, while to the right and on th e distant 

steel trusst's carried on Connecticut granite piers. block betwt'en Se('ond and Third Avenues in the shore is B rooklyn. If all the region about New York 
T here are to be four railroad tracks, a carriage- way, neighborhood of Sixty-fourth Street. The main floor is united to form what is known as the Great er New 
and a foot-path. Startin g  with itR approaches about will  contain 12 lines of track. The level of th is floor York, the bridge will be a potent factor in establishing 
a mile from the heart of Long Island City. it is to run will be 25 feet abov e  that of the elevated railroad. Con- a true unity. 
across the southern end of Blackwell's Islan d and lead nections will be made with both Second and Third ·----....... '�.I-I ....... ------
to a terminal station at Third A venue and 64th Street, Avenue elevated roads. An Ocean Steamer Disabled. 

in this city. The Secretary of War at first required a The ground floor will be a m arket. Long Island is Much anxiety was caused recently in New York and 
clear height of 150 feet above the river level, but con-: one of the kitchen gardens of New York, and the Paris by the delay in th e  arrival of the French line 
sented to a red uction of height to 135 feet, which is  the I market will for that reason be under peculiarly good steamer Gascogne, a large ship of the first class. She, 
same as that of the p resent suspension bridge across auspices. The basement will be devoted to boilers and however, steamed slowly i nto port, eight days behind 
the river three miles below. I m achinery, and in a sub-hasement will be extensive time from Havre, and her arrival was the occasion of 

There are four main piers, each of which is  to be 86 cold storage rooms. much rejoici ng. The detention was due to th e break-
by 45 feet in cross-sectional area. The piers are The bridge will connect with the Brooklyn elevated ing of the piston of one of her compound engines. It 
arched. Back of the main piers come the anchor piers, aud surface roads, and will therefore bring the cities was necessary to disconnect t.he engine and extend the 
one for each end of the bridge, to which the trusses on the opposite sides of the East River in most com- steam pipt's so as to unite the remaining engines. It 
are tied down to withstand the strain brought by the plete intercommunication. The Long Island Railroad proved to be a tedious and difficult job. 
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J citutific �tu�ticau. 
THE COMMERCIAL SYNTHESIS OF CARRON AND 

HYDROGEN. 

The real and prospectiv e  triumphs of chemistry have 
been in the  field of synthesis or the building up of 
compounds. It is  al ways an easier task for man to 
destroy than to build . Going back to the days of the I alchemists, we recognize i n  their attemp ts to discover 
the philoso pher's stone what was really a search for 
the formation of gold, and in their attempts to discover 
the el ixir  vitm we can picture them as attempting the 
creation of life, or at least the prolongation of vital 

'l'J<;ItM� FOR 'I'll E ,",CI E,\Tl FIC AitlERICAl"I. energy beyond its natural period, amounting to the 
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cov ery that it was possible to synthesize carbon and 
hydrogen. This experiment was really due to an acci
dent incident to the production of llotassiulll. Again 
Woehler, in h is work on calcium, succeeded in pro
ducing a compound of calc i um and carbon, which, 
treated with water, evolved the hydrocarbon acety
lene. 

But all this represents what may be termed labora
tory work; there was nothing practical in it. If we 
look a ll through chemistry, we w ill find that the one 
great desire of the chem ists, a desire whose accomplish
m ent seemed so far off that they did not dare to h ope 
for it, was the synthesis of carbon hydrogen. This 
synthesis leads to e verything. Millions of cubic feet 
of gas are annually deli vered from our gas works for 
the p ur pose of prod ucing l ight. The luminosity of the 
gas is due to the pr esence therein of hydrocarbons, and 
these hydrocarbons hav e  to be formed by destruction. 
Coal or naphtha, both prod ucts originating in th e 
workshops of nature, are destructively distilled to give 
the necessary illum i n ating constituents to the gas. 
One of the most colossal com panies th e world ever 
saw is the Standard Oil Company, of Amp)"i,,9., whogo 
op"r!lti{)nQ oondot "ilUply 111 the exploitation of nature's 
enormous store of hydrocarbons, represe nted by pe
troleum. Among the late achievements in the fields 
of chemistry none has received m ore attention, and 
excited more popular admiration, than the production 
of coal tar colors, but at the basis of all these comes 
the inevitable hydrocarbon, and the coal tar of the 
gas companies with its store of benzone and similar 
prod ucts has been drawn u pon for th e production of 
dyes for the textile goods of the world. If we come 

SCIENTIFIC AMERICAN SUPPLEMENT into th e field of h ygiene, we find the n e w  m edicines 
made from hydrocarbons originally. 

No_ 999. But at last it seems as if the great synthesis h ad 
been accomplished, and the electric furnace, the pro-

For tbe 'Veel. Endi n::; Fcb.·uary 23, 1895. d ucer of alumin u m  and silicon �lloys, of carborundum, 

Price 10 cents. �'or sale by all newsde"lers. w hich al most rivals the diamond in hardness, now 

1. ASTRONOMY. The Study of Physical AstronOmy_SuggestionsPAGE figures as the agent in effecting the synthesis of carbon 

��t��::'�'i2;saI�a�Jl{\'?::t::�I�lt;:YJerftsJofs:rE�;;:tN,;�l��n'i,�\g:1l��::' and hydrogen. By exposing a mixt u re of l ime and an-

II. X'vic\1'1jl;iiRE:''i'iie'Hoii;iiig'Pig:eoii:�Air'iirtere8tingartilii';;;;; 
15H72 thracite coal to the electric arc a heavy semi-metallic 

carrier pigeolls, with notes of their use in tbe recent a8cent of mass is produced. At first it was produced by an ac-
III.�ko['NllI�)tll�l"piiy.��'�ee"'i,;.aveiii;g"iibrai-ie8.�·BY·wii:j,iA�i 15972 

cident and the mater ial was thrown away, some of R. FJASTMAN-A most interesting article Qll tbe development of tbe free Iibrary.-'l'he circulation tof books tbrougbout libraries it into a bucket contain ing water. A gas of po wer-
I\,.oM8�;�ti�J�.�erf. ��f�ei'iiiesias:�:i;oriratt'oiiti"presideiii'Of 15970 ful odor was produced which was found to be com-
v. gM\'�fs·�'AV�ii:,:�ro!}��s-;;�jln;�\�a��'i:derir"iJ·eve·lopmeiri:':':By 

15971 b ustible, w h ich proved to be acetylene, and at last 
��oJer�\�I:o�y �f.�:;r�s1(m ��ca��et�e-;-�e�a{1� ag:�d���81�i�b ��� the problem of a cent ury of chemistry ,,'as solved,  and 

PI��:;;�ation"of"�iait (ji,"tbeM:iiiliii': Fio(;r:�Deteririii;aiion'of 15964 solv ed by pure aeeident. It is int eresting to note that 

VI.t�:i\P{£d���·6r1ViE&V��.��1� Y�s�;W�t��li�fus�r:�l�rig.iiieers:� 15967 in the iron ind ustry th e  same synthesis is Inade possi

i�'ci't�������-"mi�;tr�ng��� .. 
en�l��:,ri.�g .. �o����:. .. -It�,�.uil,d��g 

15959 ble. Cast iron is a combination of iron and carbon. 

Bti�c�i���!'�)(�nf;����ilonl�;f�hi�c��i7�1�fori°tt';-�I:!���/o����� 'rreated w it h  acid, th e iron di ssolves, and the carbon 

i���sel:.
wit�.furt.ner d"tails�f t.�e.�l��.of.�.per�,tt�ns::-:5.ill���:�� 15960 unites with the h ydrogen of the acid and hydrocarbon 

vIIii�alj��dl,IT�:·;;t·\�J;;�r,J'g��\ln��?;11�8��gg�'i;-:-:�n .. hIlpr��:�.�rac: 15962 gas is evolved. This fact is taken advantage of in the 

vIIi;b�i��1?,����j�;[�j':;a�t[;,�I1n��n;1�nJ�i:rJ;�c��sE�:�C������: analy sis of cast i ron in order to distinguish between the 
ation of this Sibley College lecture, giving a practical and grapblc com bined and uIlcom bined carbon, but like the pot as-presentation of the proulems of business life ... . . .... ... ...... ..... 15967 

lX':a� �';�;e�.;'�[�i�i]I:.i�\;--�i�e.sg�lc�il'fi '����egr1h�oqa�alite�.��i sium prod uction of acetylen e, there is nothing" practi. 
lIIustration................. .... . ... . . . . .. . . ................ .. ..... 16962 cal in it. But the new process seems to be practical. 

X. MEDICAL A:-lD HYGJE:>O>.-'!'Ile Applications of Ozone in '!'herapeutics.-'l'be application of the great gaseous antiseptic The calcium carbide is comparatively cheap. A stick 
x[.fg[ir7'lLULt/f{(il{�.(��1.��ie :f·;J;g�;;�rH���r;ci·(·�o��tii�ii·on·Of··ce·ltain 15966 of the solid luaterial represents a prod ucer of illumi

thl�ol����Yo�)fil�es�ig;li�_;l�:e�t��]�f;g-�:-e;a�':t��J�I;�r��.��l?i�� 15969 uating gas, five or six per cent of whieh gas \vill con
XlI�:r��Xl�i�Pi!���{����\�?�t?Jn:�I��11o�l�g��:gr� '�:�.��ltf�:: v ert nOn -IU111inous water ga s to ga s of the finest 

tr�iShnplevj8coB;"Jireter·.�Ai;parai;'8"fo�"detej.ininiiig"ihe"vis: 15967 qual it y. If the material is i mmersed in wat er, the 

xn1���7J{��¥J['b;N-:.�)1,\�:t�f����i(;Aii;bu·lii,;ceca;':':':i;heiis"of'ih''; 15967 acetylene is given off. A!!,ai n, the acetylene ean be 

xIV'�"f,\;;l;cJ'?ijgJ�Z�'y.L«(g;{;l�;;��[�:�II:�3ed'�I�viRO-;;-�1�1���r�ti8�iri: 15967 conv erted into the so-called coal tar colors, and can be 

R�r:f��o��cti�� �f ��)I�I�f��xd�:g�a�'l��� ��������l��l9.f��[H: made the starting point for the num berl ess series of 

IULt:�t�o�or Burning- Oil with aSmoj{eiess"�'iaine.�·li.'iiiriip·for 15962 organic compounds now produced in the technical fac-
produci�g smokeless Bunsen burner flame with kerosene oil.-1 tories. lllustratIon . ... .. . .. . ... . . . . . . . . .................. . .. .. . ...... . ........... 15964 '!'extile Soaps,-�lanufacture of soaps for use in maKing textile The possibilities of the discover y are perfectly daz-xv�'.'F��VEi; AND' EXPi:(lR'X'i'{o'N:: �A' 'w'i'riier" visit' 't'o 'Moi:{irt 15964 1 

zling. Undoubted ly coal tar colors will for many Rainicr.-Major 1ngraham's story.-Conclusion of the account of . • • this v18it. to the great Western mountain .. . . .......... . ........ . .... 15971 years contmue to be coal tar colors ; bltummous coal 
xV�·aX�j-:;�.�\N,.A::.)�<.1I:E��'i.-=lh:er�r�r���sanaJ�rr.ft��i\c'i..r3! and na phtha will contin ue to be sources of commer-

���t����������.�.�����:.?�.��� .. ��.�.��.���.�.�������:���.?��.�: 16900 cial hydrocarbons for lighting and h eating purposes. 

But the e nlightened mind judges of the greatness of 
discovery by scientific possibilities, not only by econ
omic ones. In the electric s ynthesis of calcium and 
carbon leading to the production of acetylene we 
have a discovery whose' economic fu ture may yet 
prove to be of world-wide importance, and w hose 
scientific interest ii, of the h ighest. We have recently 
p ublish ed several articles on the subject, and we 
warmly commend them to our readers ; and elsewh ere 
in this issue wil l  be foun d  a discussion on this dis
covery. 

Reflection .. by an Old Time Woodworker. 

An old time carriage builder relates in the H ub how 
they b uilt carriages fifty years ago and the changes 
machinery has wrought in the construction. They 
who are engaged in any part of the wood work in a 
carriage factory at the present day know little of the 
difficulties t.hat surrounded the workmen of the days 
prior to the sixties, but it will not do to make claim of 
better mechanics no w than then ; for while the change 
has simplified the labor, removed much of that which 
was extremely tiresome, it has not elevated the skill of 
the mechanics as a class. There are a few to-day who 
outrank in skill  and technical knowledge those of fifty 
years ago, b ut they who do the bulk of the work are 
not skilled as were the former workmen. The bod y  
maker o f  those days had little more than a n  o utline t o  
work from. I f  the j ob was a n e w  one, he made his 
patterns as he went along, and gave the c urves and 
s weeps without rule, depending entirely u pon the eye; 
and then, as each particular sweep or pattern was 
completed, and the thickness of wood, form of mortise, 
tenon, lap or miter was determinEd, eacb fact was 
fait hfully recorded on the pattern, and should the 
latter become broken or misla id, all were at sea. "I 
have used that pattern forty years," was a remark 
made by an old body maker in Newark, N. J., in the 
year 1857. Said pattern was of cherry, Ys inch thick, 
and 80 written over in ink that it reminded one of the 
hieroglyph ies on an Egyptian obeli sk. The pattern 
had done its work for a c oach corner pilla r, a short 
pillar for a coachpe, a family rocka way, brett, and a 
variety of vehicles of equ ally dissimilar chara cter, and 
it was but one of many that had been thus utilized. 
In those days, when there was no record, the first thing 
to be done was to m ortise the one bottom side for the 
standing p illa rs, then mortise the top rail and tenon 
the pillars, after which these parts w ere p ut together 
and the o utside of the bottom side swept off to suit 
the s weep of the top rail and the turn under of the 
door pillars. This done, the corner pillars were fitted 
on and s wept off, and so on until the body was com
pleted ; it was "cut and try," and yet when the body 
was completed it was a model of good workmanship
as good so far as mechanical execution was concerned 
as the best of to-day. 

The m anner of working by the body maker was 
duplicated in every other line. The wheel maker had 
his hub turned, but he laid off, bored and made the 
mortises, he wed out, sq uared and rounded his spokes, 
sawed and bored his feHies, did all other work by hand; 
but who makes a better wheel to-day ? When bent 
timber came i nto use, the steam box and former con
stituted an important part of the shop fittings, and 
when the bending was done, all hands turned to and 
assisted by advice, if not otherwise. Twenty-four per 
cent perfect was a large average, an d fifteen per cent 
breakage, beyond repair, was a satisfactory result. 
The chopping block and the broad ax were as m uch a 
part of the fittings as was the plane, and one to every 
two benches was a necessity. All the modern appli
ances in the line of machinery were absent. In place 
of a tenoning m ach ine for spokes was a plane with a 
cutter spur for the s houlders, and guards with a set 
screw to regulate t h e  depth of the cut. Fortunate, 
i ndeed, was the body m aker if he had the thick plank 
sawed up. All their stuff had to be sa wed by hand, 
and the Yz inch panel stuff planed down to �i inch by 
hand. Wages were not so much lower then than 
now. A g"ood body maker could earn $3 a day ; a 
wheel maker the same or a little m ore, and a general 
workman about $9 a week. A top buggy, covered with 
oil-dressed leather, made up with wood axles and up
h olstered with moss or rowen covered with curled hair, 
which, by the way, was picked from the rope by t h e  
youngest apprentice in the trimming shop, would sell 
for from $225 to $250. In view of the fact that every 
piece of iron was hand forged, all bolts and nuts 
threaded by hand, paints and colors ground and 
mixed in th e paint shop, we wonder how the carriage 
builders ever succeeded in business; bui they did, and 
their vehicles were honestly built and did many years' 
service. 

• ••• • 

C ombi ned Sh ip'l!I Buoy. 

At the yachting exhibition in London is shown a 
"combined ship's buoy. " It is carried on deck, and 
when the ship sinks it floats and records at onee the 
hour and minute of the disaster. It then a utomati· 
cally fires rockets, burns blue lights, shows a lamp and 
rings a belL 
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The B.·azilian Rubber 'I'ree 'I'apper •• * SO heavily as to kill them in a single season, but such a are needed for goi ng about, besides which one's outfi t  

T h e  business o f  rubber gathering, after the forest man will find i t  bard t o  get a road in the same field generally includes a rifle, cigars, and a bottle o f  qui
has been reached, begins with the opening of a " road " again. These roads, by the way, often exist year after nine-the latter as a precaution against possible fevers. 
-a winding path way just wide enough to allow a man year, and have a rental value. .. 4 • , .. 
to pass from tree to tree. Usuat:y 100 rubber trees are The cups used for catching the rubber milk as it Rubber Tires for Alllbulances. 

connected by one of t hese roads, the i ntervals between oozes from the tree are now mostly of tin, though in An experiment has been made recently in New York 
them varying from t wenty feet, or less, to hundreds. some places c u ps of burnt clay are still used, being of muc h  importance concer ning the relative value of 
While one man's road may not be more than a quar- considered superior. The making of the latter re- rubber-tired wheels on ambulances. Two rubber-tired 
ter of a mile long, his nearest neighbor may have to quires m uc h  time, howflver, and they are liable to I ambulances have been in constant use for several 
walk fi ve or six times as far to reach the same nu mber break, so that tin cups are rapidly displacing them. weeks, one being eq uipped with solid and the other 
of trees. The c lay c ups are attached to the rough bark of the with pneumatic tires. 'l'he weight of each of these 

There is as much difference in the milk from rub- tree with the aid of a dab of wet clay, while the tin wagons alone, not including the weight of the driver, 
ber trees as in the milk from different co ws. The con- cups are h eld in plac e  by turning down the top and doctors, or patients, is 1850 pounds and it is there
sistenc y of the sap varil"s, some yielding a larger and preSSing it into the bark. The tins could be improved fore the heaviest pneumatic-tired vehicle in the world. 
some a smaller proportion of solid rubber. In the by the addition of some sharp poi nts to the back of It h as been foun d  that the rubber tires offer a great 
saUle road one tree may yield a thick, creamy sap, each, to drive into the bark. The c ups are made in many advantages over the ordinary iron tires. It has 
while the next will give a watery one, or even nothing t hree sizes-4, 6, and 8 ounces. The smallest size is not as yet, ho wever, been determined whether the soliu 
at al l, the " flow " being so slight th at the sap merely used on the lower Amazon, the middle-sized ones in or the pneumatic tires are preferable. There is a great 
p uts i n an appearance without reaching the cup under· A mazona�, in the developed field s, an d  t h e  largest size increase of comfort to the sick person who has to be 
neath. Where several" taps " are made o n  the same i n  virgin fields. In the latter case smaller cups are carried over our rough streets by using the rub ber tit·es 
tree, some may run freely, while oth ers g i ve nothing at likely to be substituted before the crop is finished. and it is found also that the noise made by the vehicle 
all. On other trees, again,  all the taps may run freely. As in e very oth er ind ustry, there are careless, shift- is greatl y  lessened. Another important advantage is 
III vie w of these d ifferences in quality and quantity less workers in rubber gathering. S uch persons, when the saving in th e weight of the ambulances. 'l'he am
of the sap, the yield of a road, instead of single trees, finishing their day's laboI· , will thro w the empty cups bulances have been made ver y h eavy to give them 
is taken as a standard in an y rubber camp. on the grou nd at the foot of the trees, with the" drip- greatel· stability to reduce the j olting. ·With the use 

One man can easily tap 100 trees dai l y, placing on pings " left within. A more p rac tic al man, when he of rubber tires the wagons may be made 400 pounds 
each five or  six c ups to catch the sap. Th ese trees, on begins the season, will d rive into the ground b y  each lighter, which of course lightens the load for the horses  
what is called a good road, will yield, at  the commence· tree in h i s  road a stick in which there are as  many and reduces the cost of construc tion. 
ment of t h e  crop season , t abou t  22 pounds of sap for saw cuts as he has cups for the tree, while underneath Several inconveniences have been experienced in 
each tapping. But all  the roads are not equall y good. is a box in which the last drop of rub ber is caught. the use of both forms of ru bber tires. The ambulances 
and one with the yield j ust mentioned may lie next to These drippings at the end of the season represent a are so h eavy that the pneu matic tires collapse very 
another with a yield of only 10 pounds of sap. On not small item. often. And the solid tires are likely at any moment to 
the lower Amazon, in  a field containing several thou- A rubber gatherer who iR fully con versant with his be torn from the wheels, si nce the strain is u n usually 
sanu rubber trees, not more than 10 or 1 2  pounds of business and is desirous of protecting his trees will great. These difficulties, it is thought, however, can 
sap can safely be counted on for each 100 trees per work as follo ws : He will first mentally divide the be remedied in time. It is as yet uncertain which form 
day. Supposing the trees to be tapped regularly for lower part of the tru n k-beginning about one foot of rubber tires will  be adopted, but it is certain the 
twelve week�-the extent of the tapping season-the from the grou nd and going as high as he can reach use of rubbtlr in some form will be continued. 
total yield per tree would be atout 7 pounds of sap, or with his h atchet-into six sections, representing the ... . I .. 
3J1l pounus of cured rubber. But a rubber gat h erer six working days of the week. On Monday, we will Pas.enger Traflle Betwe e n  New York and 

can, without great exertion, work two roads during a say, h e  will commence work b y  making taps about EurO},eall Ports. 

season, making, at the average yield here mentioned, eight inches apart around the trunk, forming a c ircle During the past year 879 passenger vessels arrived 
700 pounds of rubber. An active, hard-working man as high a� he can reach. Under each incision he will at New York from European ports, 96 fewer than in 
can dou ble this  product, a nd can do even better with place a cup to catch the sap: eight will be needed for a the previous year. The num ber of passengers, how
the help of h is wife (seldom with "benefit of c lerg y ") tree sixty· four inches in ci rcu mference. On T uesday ever, was v ery much less. This is especially so in re
and c hildren. In partially cleared forests a rubber the same tree will be tapped on a circle about a spect of steerage passengers, only one-half the number 
gatherer can care for more trees. foot lower, th e incisions being d irectly under those going westward, as compared with the four preceding 

In the state of Amazonas the average size of the ru b- made on the first day. By contin uing this process to years. The total number of cabin passengers was 
ber t.-ees is larger, ana the yield is  greater. This is the end of the week, the circle of taps on Saturday 92, 561 , ann of steerage 188,164, the decrease 011 the 
because rubber gathering h as n ot been practiced t h ere will be about a foot from the gronnd, and forty-eight former being 29, 268, and on the lat ter 176,536. The 
so long, and the trees have been allowed to mature incisions w il l  have been made, -i. e. ,  six ci rcle'S of eight fi rst-class passengers w ere less by 24 per cent, and the 
fully before being tapped. In the lower districts, taps eacb. The next week he will begin by tapping steerage by 48 per cent. It th erefore follows t hat each 
w here the r ubber industry had its orig in, the yield per again in the circ le of the previous Monday, but tap- ship on all average carried less. This, however, app l ies 
tree i� muc h  less now than formerly. A man who ping· b et ween the i ncisions in the circle. When, after more forcibly to the emigrant steamers sailing out 
worked in the rubber fields forty years ago once told a time, no room for new incisions can be found in th e  from Continental ports, for the decrease in their case 
me that he had k nown roads of 100 tree8 to yield 40 to original circles, new circles are started a short distance is very much greater than with the British l iners. 
45 pounds of sap per day, while his early em ployer below, an d thus the work of cutting into the bark is When the totals are compared with those of preceding 
useu to complai n  because the yielu had fallen from 60 continued until the whole surface of th e tree i s  cov- years, t he d ecrease is still more marked, and there is 
anu 65 pou nds. To·day an occasional rubber tree will ered with taps . It will  then be necessary for th e  tree no questiou that the real cause is the reEtrictive 
sometimes yield two pounds at a single tapping, but to rest for the remainder of 1he year-possibly for measures ado pted by the United States to prev ent 
there are more on which the scanty exudation dries all of the n ext year. If the tapping has been p roperly pauper immigration. By reason of extreme c aution 
ou the bark without reaching the cup. done, by which is meant if the bark has been cut in to the steamship companies h ave not had to carry back 

The quantity of sap required for making a pound of no more than is necessary, and the wood not cut into many passengers, but the fact that some of the Conti
India rubber varies more than the quantity of milk at all, the incisions will heal over so as to leave no n ental steerage liners have only carried one-tenth or 
needed for a pound of butter. While two pounds may sign. one-twelf th the number taken in preceding years ill-
be given as the average, very much mor e  is sometimes Much skill is needed in tapping rubber trees. Deep dicates the effect of the law. 
necf'ssary. The yield of ru bber f1'om a given measure incisions d amage the trees, but if they are too:shallow, 
of sap is greater at the beginning of the season than the sap will n ot flow. If the tapper, on failing at first I 1894 . . . . . . . . . . . . ... . . .  -. . . . . .. ... -
at its  close, the consistency of the sap steadily dimin- to go ueep enough, attempts to strike again in the !�::. � � �: . . ..... :::::: � ....................... . ishing. same place, h e  is likely to m iss his aim, thereby mak- 1H91 . .. . . . . . . .  . .. ..... . . . . . . 

The age at which rubber trees become fit for tapping ing two incisions imtead of one, an d  chipping out a • ' .  • 
depends u pon their surrounu ings. In t he dense forests bit of wood bet ween them, which wounds the tree. Imitation 01 Pearl. 

Cabin. 
92,561 

121,829 
120,991 
105,023 

Steerage. 

188,164 
364,700 
388,486 
445,290 

they will hardly bear tapping before the age of Some superstitio us people t ry to make the cut in the When nitrocell ulose, di6s01ved in alcohol and ether, 
twenty-five or thirty years; in partially c leared forests, form of a cross, " for luck." I or in soda or potash· soluble glass, is spread over a sur
they can be tapped at sixteen years, w h ile on lands Having tapped the trees in his road early in the day, face of wood, paper, glass, porcelain, or metal, and the 
from which the other growth has been remov erl, rub- and placed the cups i n  position, t he tapper returns solvent allowed to evaporate, the film remaining is 
ber trees beg in to yield at ten years, and, if caref u lly h ome for breakfast. Later he starts out with a bucket said to hav e  the appearance of moth er ·of-pearl. The 
treated, appear not to suffer from the tapping. The 01' other receptacle to collect the sap from the cups, proportions recomm ended are : 1 part of nitrocellulose; 
trees in <'lea red spaces grow m uc h  more rapidly than begiuning witb the firs t  tree tapped, and going over 78 parts of aleoh ol (90 to 100 per cent); 21 parts of ether. 
those in the dense forests. Without doubt the appli- the sam e  route followed in the morning. The milk With soluble glass as solvent, 10 parts of this to 90 
cation of science would increase the yield of sap, and does not run more than three bours. At the end of parts of water are employed . 
also the .proportion of solid rubber contained in it, but his road he will find himself near his hut again, wh ere The nitrocellulose may be pure or crude, or in differ
this good result is not yet to be looked for. The rub- h e  next proceeds to smoke the sap over a fire of palm ent stages of nitrification, as guncotton, etc. Ethyl or 
ber gatherers wil l  t rust to "th e  prodigality of nature " nuts. m ethyl alcohol and sulphuric or acetic ether are 
u ntil all the unexplored fields have been opened and In the case of some large trees two series of circles recommended . The degree of concentration of the 
all the existing trees have been ex hausted. How long I are described in the tappin g, the upper series being nitrocellulose may be varied within certain limits, 
that wi l l  be in the future may be imagined when one rtlached by means of a staging built around the tree. which variations produce different results. The ad
reflects that trees continue to be ta pped that hav e  S uch treatment is likely to pro ve fatal to the tree, dition of bisulphide of carbon in the proportion of 25 
been yielding rubber ever since it became a marketa- ' h owever. It is good management to avoid tapping parts to 100 of the above solution, or the addition of 
blp, commod ity. d uring the flowering season of th e  ru bber tree, wh ich benzine, produces a difference in th e brilliancy and 

The season for tapping trees m ay last for three is duri n g  Se ptember. 'I' he best Ulonths for tapping arrangement of the colors of the iris developed on th e 
m onths, a nd sometimes six, the operation being per- are .July, August, October, Novembt"r, and !>ometimes mother-of-pearl·like surface, 
formed daily. This is deter mined by the size of the December. • .' . 
treps and the richness of the yield. In some cases th e  In ans wer to several correspondents it m ay be said Prese.·ve for Bindi ng. 

trees are tapped onl y every other d ay. In others, the th at a personal visit to the Amazon states doubtless The publishers of the S CIENTIFIC AMERICAN would 
trees are tapped daily in the season, but only in alter- would prove a m ore satisfactory source of information ad vise all subscribers to preserve their numbers for 
nate years. A rub ber gatherer who owns n othing in than any letters that can be written from h ere. Life binding. One year's issue (52 numbers) contains over 
the loeality where he works sometimes taps the trees is easy in these latit udes, though somewhat oppres· 800 pages of inustrations and reading matter. The 

sively de rigeur in t h e  cities, where Portuguese cus· practical receipts and information c on tained in the 
* 'l'his arti?le has been sugge8:ed �y the receipt during th�past year of no toms still prevail. In th e count ry, especially in the Notes and Q ueries columns alon e  make t h e  numbers 

fewer than slxty·nme letters of mqmry from IndIa Rubber'" orld readers, to ! 
b b fi ld ·t · ·t th tt Th which paper we are indebted, and is written by Mr. M. F. Sessclberg (Para), 

ru er e s, 1 IS qUI e ano er ma er. ere a worth preserving. Persons whose subscriptions have 
with the idea that the information which has been asked for may prove of man may go about dressed in a light flannel hunting commenced since the begin ning of this year can h ave 
interest to other readers. sh irt and cotton trousers, a coat and waistcoat being the back num bers sent them on signifying such wish. 

t The crop year is measured from the first of July. superfluous. A big straw hat and high bunting boots Their subscriptions will then expire with the year. 
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AN AUTOMATIC FEED LUBRICATOR. �adiating away units of heat� making the surround- t cluded that t� grow black��n'ies required some

·· 
study. 

The oil cup shown in t h e  illustration m ay be conve- mgs al ways uncomfortable III warm weath er, and As a result ot the �t udy he p repared a piece of chestnut 

niently applied to any reciprocating portion of an en- necessitating dou ble work i n  a ran ge fire. '1'he Gil- ' loam, put it i n  prime condition, bought some plants of 

gine, whether the part moves horizontally, perpen- bert & Barker Manufaeturing Company, of No. 82 \ Agawam & Snyder from good, careful gro wers, at 

dicularly or t hrough any intermediate angle, or it may John Street, Ne w York, have j ust cOlllmenced the ill- prices that would warrant h i m  in expectin g good 

be advantageously used on a
.

u y part having a c rank trod uc�ion . 0. f these h eaters, w hich are a 
.
foot wide I plants. He

.
se

.

t t
.
hem

. 

careful�y in trenc

.

hes sev

. 

en fe
.
et 

motion. It has been patented by Mr. George W. MitCh- I and thIrty Il1ches long, an d may be placed 1\1 a cel lar apart and eIght 1\1ches deep III th e trench. He found 

ell, of Lunenburg, Nova Scotia, Can. Its base:is a d isk or on a bracket in the kiteh en, or w iJerever it m ay be these varieties deep-rooted and th rifty, and where 

like casting. with u pturned margi nal flange, and a most con venient to make the pipe connections. The m ulched, pruned and not fed too much raw manure, 
shank with reduced and threaded lo wer end, to scre w valve arrangement is simi lar to tiJ at of a direct acting h e  had little trouble from winter killing. When set

into a socket communicating with the part to be oiled . Rteam p ump. In one end is a cylinder contai ning a ting his  plantation he appl ied eight hundred pounds 

The base h a� a central ch annel conl lll unicating with piston which rises on the inflo w of water from the of potash to the acre. He was careful to have al l 

an upwardly proj ecting tubular extension having main, on the opening of any faucet i n  the pipes plants well set, and he frequently clipped the tops. 
connected with the heater, no matter how dis- All weak canes were cut out. Every spring he applies 
tant may be the faucet, and the movement of the a light d ressing of commerci al fertilizer. Immediately 
piston opens a valve by which gas is admitted to after fruiting he cuts out and d estroys all old canes, 
burners under the h eatin g coil, the gas being instan tlv as these are the seat of nearlv all the troubles of this 
ignited by a pilot light. The valves and pistons co�- fruit. In the winter he m ulch�s h eavily and leaves the 
plete are about four inches in diameter and eigh t  mulch on l ate in th e spring to prevent early starting. 
inches long, and the coil is  of drawn copper tubing, Although he did not believe a thousand dollars an 
half  inch diameter and thirty-two feet long, coiled in acre could be realized under ordinary conditions. yet 
an iron frame or box. The m ovement of the pis ton is this was an achievement worth stri ving for. and small 
rf'gulated b y  a counterpoise, accordi ng to the pres- patches h ad been made to yield at that rate. It re
sure of water in different cities, or on differen t floors quired the right combin ation of man, soil, variety and 
of a house, the regulation of the gas supply, accord- cultivation,  but it  eould be done. 
ing to its pressure and qnality, being also provided for • • • ' • 
by adj ustable n eedle valves, whereby sufficient air i s  A REVOLVING BRUSH CAR FENDER. j likeWise supplied to the bell-shaped atmosph eric The d ecidedly novel means represented by the iIIus-
burBer pi pe. The heater may thus be adj usted to use tration for averting danger to pedestrians from fast 
any q!l ality or any pressure of gas and any prf'Sl:<ure running cable and electric cars form s the subject of a 
of water. As will be seen, the supply of hot water patent reeently issued to Mf's8rs. A n dre w Mohn and 

MITCHELL'S LUBRICATOR. 

apertures in its  lower portion, and with i t s  upper end 
threaded to receive a tubul ar plug centrall y located in 
a cap plate h aving a downwardly turned m arginal 
flange. The bod y of the oil cup consists prefera bly of 
a cylindrical glass casing held within the marginal 
flan ges of the base and cap plate. In the central tube 
is  a regulating rod with conical lower end adapted to 
be seated in the beveled wall of the entrance to the 
central channel of the base, the rod extending upward 
throngh a packing in the tubular plug. and its upper 
end being thread ed to recei ve an angular weighted 
le ver. The lever is fulcl"U m ed in a brac ket bearing on 
t h e  cap plate, being h eld in place on the rod by a lock 
nut. T h e  leyer is so arranged that it will have the 
same motion or power on a back and forth or an u p  
a n d  d o wn movement, or a combination o f  both move
ments. To regulate the thro w of the lever, a guide 
screw i s  secured in the cap plate, the horizontal mem
ber of the lever being l imited in its movement by con 
tact with the under surface of the h ead of the screw, 
the guide scre w being held in adjusted position by a 
l ock n ut. This manner of seating the conical end 
of the regulating rod forms a needle valve which is re
ciprocated when th e machi nery is in m otion through 
the pendul u m-like action of the weighted lever, the 
oil heing t h us passed through th e base channel at reg
ular intervals and in predetermined q uantities. In th e 
top plate is an openin g  closed by a cap for introducing 
the s upply of oil or lubricating compound. 

.. t • • • 
AN AUTOMATIC INSTANTANEOUS WATER HEATER. 

The ill ustration represents an entirely new departure 
in the met hod of heating water for the bath, the 
kitchen, or other domestic uses, designed to wholly 
supersede the familiar kitch en boilers and water backs 
in all houses supplied with gas. The h eater is made 
on the principle of the latest im proved water tube 
boilers, heating the water as it flows, and only so long 
as it does fl o w, the gas being autom atically shut off 
from the burners w i t h  the closi n g  of the outlet faucet, 
and there being no large standing bod y of hot water 

which may be draw n  from this  h eater is i ll imitable, August J. Bothur, of No. 131 Bloomfield Street, 
all the water drawn through it being h eated, but the Hoboken. N. J. A revolving brush, of a diam eter to 
heating of the water stops simultaneously with the cover the road way to the outer side of each rail, is held 
closing of the outlet val ve, the supply of gas being cut uIider each end of the car, the brush being revolved by 
off with that of  the inflo w of  water. By ch ecking th e a mechanism con nected with one of the car  axles, or, in 
faucet from which water is being drawn, a smaller t h e  ease of trolley cars, by a separate electric motor, if 
quantity of water will be heated to a much higher desired. When revol ved from the axle, as re presen ted 
tem perature. in the transverse sectional view, Fig. 1, the h u b  of t h e  

This heater i s  t h e  invention o f  Mr. W .  C .  Clarke, brush is journaled on a vertical shaft secured to the 
treasurer of the Gilbert & Barker Company. platform, and on the h u b  is a pulley connected by a 

• • • ' • belt with a loose pulley on the car axle, the latter pul-
A ctivity of Ani mals. ley being adapted to be locked to the axle by a simple 

Thus far the ani mals experimented on have been form of clutch moved by a shifting l ever. A coiled 
rats, m ice and squirrels. They are kept in circular, spring on the lower end of the vertical shaft, pressing 
easily rotated cages, so arranged th at any motion of upward against a washer in the hub,  holds the brush 
the ani mal rotates the cage, and by 
means of a tam bour or levers this mo
tion of the cage is  recorded upon 
kymograph paper kept moving night 
and day. A n  electromagnetic circuit 
with a clock marks hours and min
utes. We thus have the manner in 
which an animal divides his time be
tween rest and activity recorded by 
himself. Rats and m ice divide their 
days into about 12 h ours' rest and 12 
hours' intermittent w ork during the 
night.  During t h e  work period, short 
intervals of activity, rarely exceeding 
an hour, are interrupted by almost 
equal periods of rest. The squirrel, in 
winter, works almost continuously for 
from twenty minutes to two h ours 
early in the morning, with somet i mes 
a short in terval of activity late in the 
evening, and rests nearly 22 hours in 
the day . 

Food h as a most marked influence 
upon diurnal acti dty. In general the 
richer the diet  in proteid, t h e  greater 
the activity. Fat has the opposite effect, red u cing the 
acti vity of mice from 6 to 8 h o urs' actual work to a few 
minutes a day. To test the influence of alcohol on 
spontaneous activity, rats kept on dry corn were given 
instead of water alcohol of from 5 per cent to 60 per 
cent. D uring 50 days of th is treat ment, no uniform 
effect of the alcohol could be demonstrated. All nor 
m al anilllals experi mented on tended to work more min
utes per day \Yhen barometric pressure was h igh, and 

this  m ust be taken into 
careful account in estimat· 
ing the effect of any condi
tion upon daily acti vity. 
C. C. Stewart, Ph ysiologic
al Society.-Scien ce. 

.. . ... 
A Th ousand Dollars an 

A c re from Blackberries. 

2 

MOHN & BOTHUR'S CAR FENDER. 

normall y  at a little d istance above the track, but the 
brush may be readily moved down into contact with 
the top surface of the track by pressure upon a pin ex
tendi ng up through t h e  platform, and bearing u pon a 
vertical ly sliding frame having a central t ubular boss 
resting upon the upper end of the hub. Wben the 
motorm an or gri pman ceases to press upon the pin the 
brush is raised by the spring to its normal position. 
When an electric motor is  employed for drivin g  the 
brush, the vertical shaft is  replaced by a shaft rotated 
from the motor, and, as shown in Fig. 2, a change i s  
m ade in the fram e by which the brush is m oved down
ward . alth ough the movement is similarly effected by 
pressure upon the pin extending up through the car 
platform. The improvement is also designed to be es
pecially valuable for clearing tracks of snow and ice . 

-----------•• �+,�.------------

CLARKE'S AUTOMATIC WATER HEATER. 

In recounting h i s  ex
perien ce, Mr. O. E. Chap
man, of Peru, N. Y. ,  said 
th at he had heard that 
blackberries would gro w 
any where, and he, there
fore, bough t some plants 
of Kittatin y, took n o  par
ticular pains to set them, 
and many died. He used 
on th e ground a quantity 
of raw, coarse manure, and 
the n ext year many of the 
canes broke. He then con-

. .  MALARIA a W ater-borne Disease " was the title of 
a paper read by Dr. W. H. Daly, of Pittsburg, at the 
recent meeting of the Mississippi Valley Medical Asso
cia tion at Hot Springs. Ark. The author said , in E UT�' 
ming up t h e  evidence i n  a gi ven case o f  so-called ma
laria, it  is important to remember that the water y@
hicles of malaria may include contaminat�d land water, 
taken into the stom ach on t h e  Rtalks of celery or on 
the leaves of lettuce, or it may find its veh icle in  t h e  
rinsing of milk cans with m alaria water. or i n  the 
adulteration of milk with contaminated water con tain
ing the Laveran germ. The cistern water stored under 
the earth may be easily con taminated by the earth 
water containing the germ, if  the cistern itself is 
cracked or otherwise ineffic ient. 
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AN ANCIENT ROMAN CITY IN ALGERIA. 

Second only in antiquarian and historical interest 
to the disco veries at Pompeii  are the ruins of the 
ancient Rom a n  colony of 'l'imegad, or Timegatte, i n  
Algeria. T h e  city J ies among the spurs of the Atlas 
Mountains, abo u t  fifty mi les due south of Constantine, 
and the sall Ie  d i stance northeast of B i s k ra. It was 
kno w n  in Roman ti mes as Thalll utuda, Thamugas, 
and 'l'arnugada, and must h ave been a p lace of sOllie 
i m portance, for the ruins are about three-quarters of 
a m ile in width and very nearly a llIile and three

quarters in length , i f  we include the Byzantine fortress ! 
and the tombs cut in t h e rocks close by. The city 

was formerly the center of a wide stretch of fertile 

cou ntry in the center of the granary of the em pire, 
and was also a m ilitary station of great i m portance, 
by wh ich the mountain tribes of t h e  nei gh boring A tlas 
were held in eheck. T h rough it rall six Romall roads, 
con necting i t  with Lambessa, Diana Veterallorum, 
C on stant i n e, and other flourishing Roman colonie� ; 
an d it has been conj eetured that the veterans of the 
thirtieth legLm were established h ere in recogn ition of 
their services in the Parthian war, A. D. 106. The 
country rou n d  is  now utterl y deserted, and t h ere are no 
inh abi tants  near the spot, the nearest Arab settlement 
being some miles off. D uring the latter em pi re TimE' 
gatte was a very flouri, h ing city, and d uring the 
fourth cent ury was one of the great African centers of 
reli gious agitatioll.  Many of its bish opR were celebrat 
ed men, and Optatus, who was h ead of its ehurch at 
t h e  end of the fourt h century, was regard ed as the 
chief of the Donatists, the strictest among the sects of 
the ch urch i n  Afriea. 

Timegatte seems to have been ruined and deserted 
about 500 A. D. , b ut the ci tadel was reb uilt and the 
city again inh abited toward the middle of the s ixth 
century ; and w hen the Arab invas ion took place it  
was a C b ristian town, and possessed a church b uilt 
a fter th e rest oration of t h e  ci ty. Ho wever, owing to 

the disturbed state of the coun try, at the fall of the 
empire the city was again deserted. 

A n u mber of stat ues, inscription s, and earth en ware 
ves�el" are scattered about the rui ns, and the houses 
w h ich are still standing enable us to reconstruct t h e  
different quarters o f  the town with o ut a n y  very great 
difficu lty. The monuments sti l l  left in more or less 
preservation are s i tuated to the north of the water
course wh ich i ntersects the p lain. They are : the 
Forum , w h i ch has an imposing appearance, with its 
"pavement I;till i ntact, its tribunes, its inseription s, and 
its col um ns, wh ich supported 
a lon g colonnade running 
from n orth to south , and look
ing ou t over the fertile valley 
at the foot of the m ountain�  ; 
the temple, a remarkable " uin 
full o f  curious detail,  which 
is  supposed to have been a 
temple to Jup iter ; the thea
ter, w h i e h  st i ll remains in  a 
very fine state of preservati on , 
and is sit uated on the slope 
of the h il l against w h i c h  the 
city is built ; a gateway in a 
half ruined con d i t i on ;  a smal I
er temple : and the princi pal 
street, w h ich is a fine broad 
thorough fare flan ked on ei
t her side by magni ficent 
colulll n s, and term i n ating in 
a triumphal arc h. This  arch 
i s  in an almost perfect state, 
and is one of the most im
portant monuments of the 
Roman period existing in 
Algeria. It has th ree open 
ings, t h e  larger one in t h e  
center, and a smaller one on 
each side, with a niche for a 
statue above it. Four fl uted 
col u m n s  with Corinthian capi
tals flank the openi ngs, and 
an entablature ('on nects th e  
pi llars .ancl arches . •  O u r  en
graving showR what remains 
of this tri umphal arch. -The 
Graphic. 

• • •  
Copyright i n  P h otograllhs. 

J c itu t if i c  �Ultticau. 
AN IMPROVED FLUE EXPANDER. 

For quickly and conveniently expanding boiler flues 
i n place in the flue sheet, to pre vent leakage, the im
plement shown in the i llustration has been devised 
and patented by Mr. David W. Patton, of No. 914 
Concannon Street, Moberly, Mo. Fig. 1 represents a 
side sectional view of the improveillent, and Fig. 2 is a 
face v ie w of the outer h ead, the stoek eonsisting of an 
outer and an iuner h ead . In the outer h ead are re-

PAT TON'S FLUE EXPANDER. 

cesses exten d i n g  radially from a central openi ng and 
in the inner h ead are al igned slots, the slots and re
cesses receiving the trunn ions of five rollers, arranged 
between longitudinal rod" connect ing th e two heads. 
The cen tral apertures in the two heads form a passage 
for a tapering mandrel, whose outer h ead is ada pted 
to be taken hold of by a suitable tool t o force the 
mandrel in ward, at the same time pressing the rollers 
out ward and rotating them. When the m andrel is 
withdrawn, the rollers Illay be readily taken out of 
and replaced in the stock. The outer head forms on 
its in ner face an abutment for the projecting end of 
the flue or pipe to b e  expanded ,  and on this head 
screws a sleeve secured i n  place by a set screw, the 
inn,,!, edge of the sleeve abutting against the outer 

face of th e tiue sheet, and the sleeve being adjusted 
in ward or outward as desired. 

.. . . . .. 
Paper 'J'rays and Battery Jars. 

An inex pensive photograph ic tray or battery cell, 
which is  practically water, acid, and alkali proof, m ay 
be made out of a pasteboard box by covering it with a 
coating made by melting together equal parts of paraf
fine and guttaperch a  chips. 'fhe guttapereb a  should 
be melted first o ver a slo w fire, the paraffin e  is  then 
added and the w hole composition thorough ly m ixed 
and brought to a very fl uid condit ion . It is  then 
poured i nto the box or box cover, w hich sh ould be dry 
and warlll . The composition should be allowed to run 
along the edges, so that the entire inside of the box is 
waterproofed ,  the excess is poured off and the box is 
then allowed to cool. '£he outside sh ould then be 
waterproofed in the sallle manner. In case allY spot 
fails to recei ve the compos i tion, some of it may be 
made into sticks and ap pl ied to the bare places with 
the aid of a h ot iron, which may also be used to smooth 
up any unevenness of the surface. Some ph oto
graphers like ridges in the tray to keep t h e  plate off 
the bottom an d  to facilitate in li fting it  out. These 
ridges can be ea�i1y b uilt u p  with the aid  of a h ot iron. 
These pasteboard trays are light and are not liable to 
be b roken by a fall. O ld dry plate boxes may be utilized 
for this purpose. Wooden trays IIlay be waterproofed 
in the same manner and can be used for batteries if 
desired. 

. � . , . 
llIoderll 'Val' Ships. 

Old -fashioned naval officers have a habit of compar
ing the new sh i ps with the old, to the disadvantage of 
th e  former. 

The deck of the modern man-of-war is no lon ger a 
broad , open space up and down w hich th e  eye lllay 
roalll, seei ng all th at goes on. I t  is cut up by all sorts 
of contri vances havi ng relation to the b usi ness of t h e  
craft, s o  that o n e  really sees a t  any one 1 hue o n l y  a 
little cornel' of the deck. As for the officer of t he d eck, h e  
i n  many ships now walks aloft o n  t h e  bridge out of 
eomm unication with his fello ws, a solitary fig�re, ab l e, 
indeed, at a touch of the electric bell, to set in motion 
the most powerful m ac h inery of modern warfare, but 
no longer able to exchangoe a friendly word with his 
fel lows. 

T here is one serious dra wback to th e modern steel 
ship t h at is  not t h e  res u lt o f  an �- m ere sentimental 
consideration, and that is the dea t h like coldness of the 

interior. It is possible, indeed, 
to warm the ship with steam, 
but nothing can warm the 
sides in cold weather, and the 
man that sleeps neal' the un
sympathetic steel is liable to 
contract rheumatism in an 
unconscious effort to warm it 
by th e  sacrifice of his own 
vital heat. The closed air 
port dri ps ici cles and the sea
ward wall of the state room is 
as cold as an ice box. 

• • •  
The Largest Stealllcr 

(;onI 1, a n y .  

A deci sion by an E n gl ish 
court has determ i n ed the rule 
as to photographic portrai ts. 
T h e  copyright belongs to the 
s i tters when they order the 
portrait and pay for its  being 
taken. The only claim for 
copyri gh t by the photograph 
er is "'hen he i n vites sitters to 
have their l ikeness t.aken, and 
when they assent to sit w ith
out payment, doi n �  so for 
purposes of publicity or ad
vertisement. THE ROMAN TRIUMPHAL ARCH AT TIMEGATTE. 

The North German Lloyd 
-Norddeutseher Lloyd- has 
froIll a sIllall begi n ning work
ed its way to the very front, 
being now the largest steamer 
company in the world. The 
com pany enj oys a subvention 
from the German empire for 
fi ve lines, on t he condition 
that the steamers call at cer
tain ports, that t h e  mail-car
rying boats shall be built i n  
German shipyards, and that 
the speed be at least twelve 
knots. The company cap
ital is now 83, 000,000 marks, 
or about $20, 750,000, and its 
fleet consists of 83 steamers of 
an aggregate tonnage of 242, -
367 tons, besides tugboats. 
The company's traffic com
prises 22 lines, viz. , 8 Europe
an, 6 N orih American (twice 
weekly from Bremen to the 
United States), 2 South Ame
riean, 5 to Eastern Asia, and 
1 Au stralian. The staff of the 
eompan y  eonsists of 8, 000 
men, and in th e year 1873 
t h ere was formed a seamen's 
and pension fund , by dona
tions and an annual charge 
of 2Yz per cen t of the pay. 
The eaptains have to pass 
through the various degrees, 
and if th ere is an accident, 
they have to resign , 
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J citutific �tUtri,au. 
Gas of 240 C audle Po wer-Acetylene. than those of common road metal, and not more likely 

The time was Wednesday, January 16 ; the place, to be credited by the casual observer with gas
the well known lecture theater of the Society of Arts, yielding capabilities. Upon a piece of this material, 
London; the man, Professor Vivian B. Lewes; and the Professor Lewes sprinkled a few drops of water from a 
matter, commercial acetylene. From this colllbination wash bottle, and put a ligh ted taper to it. The nas
resulted, then and there, a sensation which, u nless ap- cent gas-acetylene- immediately ignited with more 
pearances are utterly illu sory, will echo and re-ech o th an the brilliancy of the pitchy flallte of highly bitu
through the industrial world for a very long time to minous coal in an open fire, and continued to bnrn 
come. When tha announcement was made that Pro- fitfully over the wetted surface until all the water was 
fessor I,ewes would read a paper on .. The Commercial gone. Then came the display of the same gas evolved 
Synthesis of Illumin ating Hyd rocarbons, ' no indIca- in a jar (standing upon the lectUTe table) which con
tion was gi ven of t h e  particular turn which the com- tai n ed pieces of the carbide in water, and stored in 
municati o n  would take:  but that a high degree of i n- makesh ift glass holders. It was a dramatic denoue
tere8t and i !Ilportance would be found to attach to ment of Professor Le wes' little plot when he applied a 
Professor Le wes' matter was foreshadowed by the light first to a single open flat-flame burn er, and then 
steps taken, with the co-operat ion of Sir H. Trueman to a group of five similar b urners, and people saw for 

[FEBRUARY 23, 1 895. 
A St. Lonls Fast Line. 

An extract from the Detroit (Mich.) Advertiser of 
November 7, 1839, gives an account of a fallt through 
passenger service which was then established between 
New York and St. Louis in the following terms : 

" It is no longer to be doubted that the lake route 
from St. Louis to Buffalo and New York is equally the 
cheapest and most expeditious. This fact begins to be 
very generally conceded, and the large number who 
already prefer it to all others is an argument conclu
sive that very soon no other route will be thought of, 
either by men of business or pleasure. For the infor
mation of those who may hereafter w ish to make the 
trip, we have procured and herewith publish the time 
n ecessary to make the trip from New York to St. 
Louis ; 

Wood, the secretary of the society, to secure a fit audi- the first tim e, in a public place, the i ntensely brilliant, From New York you, of course, take the steamboat to Albany, say 12 hours 
ence for the occasion. I n  conseq uence of this effort, It white, and solid-looking flame of b urning p ure aCf'ty- Railroad to Aubllrn _ . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 .. 
goodly contingent of gas engineers and others i nterest- lene. 
ed in the gas ind ustry p ut in an appearance at the It is indeed a flame to wonder at. Noth ing lik8 it 
society's h ouse last Wednesday evening; b ut it is  not eV8r before came with in the ken of a gas manager or 
to be supposed that a single indi vidual among this dazzled the vision of a photo metrist. There is some
critical portion of the audience had the faintest ex- thing startli ng- in the suggestion that gas of 240 candle 
pectation of what was coming, or enterhined the power-calculated, in accordance with p h otometrical 
slightest idea t h at he was about to assist at what will,  practice, upon the basis of a cons umption of 5 cubic 
in all probabili ty, come to be reg-arded throughout the feet per hour-can be b urnt by means of an op en flat
gas �nd the allied i nt8rests as an epoch· making demon - flame burner. When the carbide of calcium first came 
stration. Professor Lewes' and the society's Eecret was into Professor Lewes' possession this had not, i n  fact, 
perfectly kept:  and its disclosure at the proper time been done, and, in order to get a flame of aC8t ylene at 
was, therefore, all the more astounding. For his design all, the Alllerican handlers of the gas h ad fal l e n  back 
w as no other than the first exhibition to the world of , upon the brutal device of diluting it with a certain 
one of the most striking of the fruits of modern scien- l proportion of air. This was to repeat the crude Ameri 
tific discovery in the new territory of physico-chemistry, can way of rendering naphtha gas usable. B u t  th e  
t h e  product of  that remarkable research of Mr. T .  L .  dilution of acetylene with air is  even more objedion
\Vi llson-car bide of calcium-th e nature and proper- able th an is the same treatment in regard to naphtha 
ties of which were by a pure coincidence. described in gas, inasmuch is it i s  more easily converted into a vio
our last week's " Technical Record. ' The absorbing lent explosive mixt.ure. Pro fessor Lewes, in Bucceeding 
i n terest ot thIS programme, and the brill iant manner in bu rning acetylene in the pure state in which it 
in which it was carried out, are not likely to fade from comes from the mixture of calcium carbide an d water, 
the m inds of those who had the good fortun e  to attend has saved its prospects as an i Ilumin ant. He showed 
on this historic occasion. on Wednesday those wonderful acetylen e gas flames 

-What Professor Lewes said will be found reported in al ready mentioned, each produced by burning the gas 
fnll in another col umn.  O ur pres8nt purpose is to as made in the simple way d escribed, without any ad 
draw a ttention to the text of the paper, and to sup- ventitious mechanical or chemical aid. after the rate 
plement it with independent testimony :1S to the of half a cuhic foot per hour, and stat.ed to y ield a 
demonstrations by which the lecturer 3>roved his state- measured il lum in ating power of 25 candles. This could 
ments. He commenced by laying out the ground for easily be credited. But what it is lllore difficult t o  con
the structnre he was about to raise. inviting the at ten- vey in mere words is the impression of steadfastness, 
tion of his audience to the twin methods of chemical whiteness, and, so to speak, solidity which the flam 8s 
research, analysis and synthesis, to make it quite plain in question made on the observer. At. a little distance, 
that he was not goi ng to ask them to take from him no non-l u minous zone could be percei ved ; but, on a 
anything arrived at by occult m eans, or needing to be close inspection, a tin y  speck of blue over the top of the 
hedged abont by th e  devices of charlatanry. Only too h urner wa� visible. No smoke or smell escaped from 
often, in the history of so-called ne w discoveries in th ese flames, which, although exhibiting in t heir color 
chemical industry, there is something kept back. The the evidence of intensely active combustion, were 
result, wh atever it is, is stated to be attained by the found to be much cooler than oil gas or al bo-carbon 
em ployment of some " chemical, " the n ature of which gas flames of the saIlle size. This is a most �triking 
is not disclosed. Of course. a man of reputation in feature of free-b urning acetylene. The incande�cent 
science does not mix himself up in s uch schemes; but electric lamps, of normal brilliancy, by w hich the lec
things of this kind occur ')ften enough to point the ob- ture theater was lit were made to look as dull  as "red
servation we now offer regarding the transparency of hot hair pins ,; by the aggressive acetylene, which 
Professor Lewes' exposition. And when the lectur8r itself, by virtue of the irradiation produced by i ts daz
had, by easily follo wed steps, arrived at the top of the zling white flame, appeared to form balls of aJ most 
first stage of his structure-the announcement that it blinding light when viewed direct ly in face or sideways 
was the synthesls of acetylene in bulk which it was his of the flame. T h e  mantle of the incandescent gas 
pnrpose to deal wit h-he was careful to show that light is no whiter than, if it is so white as, the naked 
there is nothing absolutely n e w  about carbide of cal- acetylene ilame, which does not flicker or change color; 
cium, or the phenomenon of its giving off acetylene but, in the absence of means of maki ng a direct com
when wetted with water. He carefull y told the story parison bet ween the two l ights, it is rash to say which 
of the early experiments with this compound;  and only would bear the palm for puri t y  of ti nt. 
" let himself go, " in the capacity of the exhibitor of a It is not for u s  to say what may be done with this 
new thing, when he came to deal with the prod uction new servant of a comlllunity that ever clamors for m ore 
and uses of it on a commercial scale by the method of light;  and gets it more easily and cheaply every day. 
Mr. Willson. Considerations of the cost at which the carbide of cal-

And a very startling exhibition it was-as utterly fresh ci um will be producible, and of the prospects of its 
and convincmg as good matter in the hands of a mas- utilization as a means of g-enerating portable gaslight 
tel' in the art of science exposition eould mak8 it. Car- or as an enricher of common coal gas, suggest them
bide of calcium, as known to science, was a chemical selves to every one who sees or hears of the substance 
curiosity until Mr. Willson happened upon a way of and its qualities. But it is premat ure to discuss such 
preparing it in bulk in the course of his experiments q uestions at present ;  all that need be said upon these 
upon the manufacture of calcium alloys by the agency poi nts for the time being was said on Wednesday by 
of his electrical furnace. But this discovery put a new Professor Lewes, and by those who took part in the 
face upon the compound. When an article that has extremely cogent little disc ussion that followed his 
only existed in grains comes to be turned out by the brilliant discourse. When the time is  ripe for m ore, 
ton, it is, to all intents and purposes, a n e w  article. In it will doubtless be forthcoming. Meanwhile, it is only 
this sense, carbide of calci um is very new indeed; and I doing j ustice to all the parties concerned in last 
its industrial possibilities are ne wer still, inaslltuch as Wednesday's memorable proceedings in the Adelph i to 
only the most direct and obvions of these developments ack nowledge the high interest of the whole subject, 
have as yet b8en so much as hinted at. and the adequat8 m anner in which it  was presented to 

Take it that the material can be produced by the ton, the g-eneral and tech nical public. The discoverer of 
and it is im possible to surm ise what chemical industry the system is to bp congratUlated upon the promise of 
will be able in the fullness of time to make of it. The the new i n d ustrial development ; Professor Lewes may 
product of fusin g  together, in an electrical furnace, be complimented u pon the deft and convincing way in 
such common materials as lime and carbon in any snit- which h e  performed the part of introducer of the nov
able form was exhibited by Professor Le wes as a elty ; and-if last, not least-t he Society of Arts d e
g-reenish -gray ston8-like substance greatly resembling serve to be credited with having proved once more 
t he commonest description of serpentine rock. When the practical value of the agen cy wielded by th8 council 
kept in the air, a light coating of lime soon forms on and the secretary of this useful institution, for giving 
its  surface. U pon handling it, a faint, unpleasant odor, pUblicity readily and promptl y  to warrantable novel 
suggestive of garlic, and also not altogether unlike the ties in science and the industrial arts.-Journal of Gas 
familiar reek that emanates from the iron work of an Lig-hting. 
old gas pnrifier, manifests itself. To all appearance, rProfessor Lewes' lecture in full  is given in SCIEN- I 
it is a dull, inert stone, devoid of any other properties TIFIC AMERICAN SUPPLEMENT, No. 998.] 

Swiftsnre line to Hochester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 .. 
Railroad and stage to Buffalo . . . . . . . .  . . . .  • •  . . . .  . .  . .  . . . . . .  . .  . . . . .  9 .. 
Steamboat to Chicago . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 days 
Stage to Peru . . . . . . . . . . . .  _ . . . .  , . . . . . . . . . . . . . . . _ _ _ _  . . . , . . . . . . . .  12 hours 
Steamboat to St. Louis, good water. . . .  . . . . . .  , . . . . . . . .  . .  . . . . . . . . 24 .. 

Total time " . . . . . . . . .  , . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  8 days 5 hours 

" Th u s, in eight da.ys and five hours t.he entire dis
tance from Nmv York to s t. Louis can be trav8\ed by 
the way of the -Western lakes ! With these facts be
fore them, who w ill h esitate to ch oose between the dif
fl)rent routes open to St. Louis ? Looking at thb route 
.j ust as i t  is, we cannot conceive it possible that any 
other route can be long thoug-ht of. B u t  it  is, never
t h eless, suscepti ble of improvement, and this improve
meut will be effected when the railroad is completed 
from th i s  c ity to 8t. Joseph. Tha.t road will save 
nearl y t wo days' time, and the entire j ourney may 
then be made in a trifle over six days. 

.. Th us i s  Yankee ent.erprise annih ilati ng space and 
bringin g the two extremes of the new world into close 
apprOXilJl atiolJ .  " 

Shill B u ilding " rages Ilere and Abroad. 

In an i nterestin::: paper recently made p ublic by Mr. 
C. H. Cram p on the above subject, he gives the fol
lowing comparative table of wages now c urrent in this 
country and i n  Great Britai n, in occ upations pertain
ing to ship building. 

American rate 
per week. 

Patternmakers . . _ . . . , . ' , . , . . . . • . • .  , $18.00 
Machinists . . . . . . . . . . . . . . . . . . . . . .  15.00 
Boilermakers . . . .  . . . . . . . . . . . . . . . . .  15.00 
Chippers and calkers . . . . . . . . .  '" . . . 15.00 
lliveters . . . . . . . . . . . . . . . . . . . • . . . . • . .  
Beam .. nd angle smiths . . . . . . . . . . .  . 
Fitters up . . . . .  , . . . , . . . . . . . . . . .  . 
Ship carpenters . .  . .  . .  . .  . .  • . . . . .  , . 
Joiners . . . . . . . . . . . . . . . .  , . . . . . . . . . .  . 
Painters. . . . . . . .  . . . . . . . . . . . . . . . . . 
Coppersmiths . . . . . . . . .  " . . . . . . . . . .  . 
Ship shed machinemen . .  . . . . •  • 
Furnacemcn . . . . . . . . . . . . . . . . . . . • . .  
Holders on . . . . . . . . . . . . . . . . . . . . . . 
Riggers . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plumbers . . . . . . . . . . . . . . . . . . . . . . . .  _ 
Drillers . . . . . . . . . . . .  " . . . . . . . . . . .  . 
Sheet iron workers . . .  . . . . . . . • •  . . .  
Moulders, iron . . . . . . . . . . . . . . • . . . .  . 

Moulders, brass . . . . . . . . . . . . . . . . . .  . 
Laborers, as helpers. . .  . . . . . . . . . , . . 
Laborers, ad handlers . . . . .  ' , , . . . . . . 

12.00 to 14.00 
15.00 
15.00 
18.00 
16.50 
18.00 
18.00 
15.00 
11 .00 

9.00 
11.00 
18.00 to 19.00 
11.00 
15.00 
14.50 
15.00 

9.00 
8.00 

. ' . . . 

P u rificati o n  oC ",Vater. 

British rate 
per week. 
$9.00 

8.50 
8.50 to 9.00 
7,80 
7.50 to 8.00 
8.40 
7.80 
9.60 
9.00 
9.60 
8.60 to 9.00 
7.20 
6.00 
4.20 to 4.80 
7.00 to 7.20 
9.00 to 9.60 
6.40 
8.50 
9.00 
9.00 
5.20 
4.20 

In 1873, when preparations were being- made for the 
Ashantee war, Dr. C rookes was requested by the Army 
Medical Department to suggest a mod e  of protecti n g  
o u r  troops against the use of th e highly impure waters 
of the Gold Coast. 

After some experiments on polluted waters, he recom
mended as an addition to the impure water the follow
ing- mixtnre : 

Calcium pcrmanganate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 part. 
Aluminum sulphate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 parts. 
Fine clay . . . . . . . . .  . . . . . • . . . . . . . • • • • . . . . . • • . . . . . • . . • . . • . . 30 " 

T h is mixt.ur8, in the proportion of 1 c. c. to 10. 000 
parts e ven of London sewage, effects a rapid purifica
tion. 

The addition of the other ingredients along with the 
permanganate has the obj ect of expediting the process 
and of precipitating other impurities and l i ving organ
isms upou which perman ganate alone has no immediate 
action. It was found that moving organisms survived 
for more than a day in an intensely red solution of 
permanganate. T h is latter fact, h o wever, though it 
shows that permanganate i s  of li ttle use for soldiers on 
the march, does not disqualify it as an add ition to the 
reservoirs and cl'l,ri fying beds of a municipal water 
supply. 

-__ __ ....... ' ... H'_.�-----
R,elll edy for I n sect Stings. 

A pai nt for the stin(.!:s of insects, in which ammonia 
is kept in close a.nd prolonged contact with the affected 
part, is prescribed as follows : 

R. Aq. ammonire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . III cl. 
Collodiou . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  gr. I. 
Acid salicylici . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. gr. v. 

A few drops to be applied to each bite or sting, 
-Medical Chronicle. 
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EWec,", o( Stro n g  Elect.·ical C u rre n ts. I It is j ust this  fact that vitiates all attempts to 

M. Bernhardt, in the Centralblatt fur die Medicin- measure its defects. It is like trying to m eamre the 
isch en Wissensch aften, has collected several instances 

i len!;th of a rubber band that is constantly stretching 
of death by electricity . In one recorded by Dr. J. and contracting. Hence it is that it is simpl y  impossi· 
Kratter a man aged twenty-six was traversed by a cur- ble to measure the refractive errors of the eye by any 
rent of high tension-1, 600 to 2, 000 volts-and was of the ordinary tests at the disposal of the opticians 
found breathing stertorously a few steps from the and spectacle venders. Every eye that n eed s a 
point where he made contact. Death soon took place. glass at all needs first of all to have its optical status 
The post mortem examination, after the lapse of accurately measured by an oculist who alone is able 
twenty-on e hours from the time of death, disclosed two to determine what methods and means and drugs (my
small wounds-one on the left index finger and the driatics) are neceRsary and safe. 
oth er on the back-an d  there were large extravasations I suppose one reason why this truth is not really be
of blood in their vici nity. All the orgam of the body Heved is because when the oculist utters it, it looks 
showed h ypervenous blood, acute rndema of the l ungs as th ough it was a scheme on his part to i ncrease his 
was prest'nt, and th ere were extravasations into the business. This again is an error, for if every person 
sheath common to the carotid and vag us, along all were thus examined for glasses upon the first evid ence 
the vertebrre, into th t' intercostal spaces, around the of eye strain, a great mass of eye troubles would be 
rnsophagus, beneath the peritoneum and elsewhere. prevented and the oculist's business would be im
The muscles of t h t'  body were in an extreme condition mensely lessened. I will only mention in illustration 
of rigor m orti s ;  the heart was partially rt'laxed. No th at in this way thol>e banes and specters of advanc
macroscopic changes could be seen in any part of the ing age, senile cataract and glaucoma, would become 
nervous I;ystt'm. almost unknown, si nce they are m ost probably al ways 

Kratter th inks that the electrical sh ock suddenly more or less d irectly the result of eye strai n. 
paralyzed the h eart, which was the i m mediate cause Another phase of eye mistakes is illustrated by the 
of d eath,  accompanied by rndema of the lungs causing remark of a very able practitioner. H e  was spt'aking 
hypervenosity of the blood. There was a m arked con- of a school wherein, through the vigilance of its teach ers, 
tusion on the left side of the diaph ragm at the poi nt a large proportion of the scholars were wearing glasses. 
of contact of the heart. Experiments made on ani- His remark I cannot repeat, but it was made with a 
mals sh o wed that in them t h e  respiration was usuall y  covert sneer, and the caustic h int that probabl y many 
primat·i ly arrestt'd, wh ich caused asph yxia and second- of the children d id not need them at all .  Now I don't 
ary stoppage of the h eart's action, though sometimes believe there are any oculists who are prescribing 
the heart was first affected. glasses when not needed. I have n ever found such a 

I n  a second case, reported by M. D'Arsonval, a man person nor such a patient so treated. The truth is 
was Rtruck with a current of 4, 500 volts  (the a mpere that the error is all the other way, and th at many eye 
meter ind icated 750 mil liamperes). The current entered defects of low degree are not corrected as they should 
at his  hand and issued at his back. Half an hour or I be. The oC lllists have erred on the side of too few 
more elapsed before any attem{:ts at resuscita tion were rath e r  than too many spectacles. It seems difficult 
made, but on artificial respiration being practiced on for the laity and even- the practitioner of medicine to 
Silves ter's method, recovery took place. realize the enormous strain that modern civilization 

Lastly, Dr. Donnellan reports a case of the passage is  placing upon the eye. It  follows all certainly as 
of a current of 1, 000 vol ts  through a man, which in- does th e  day the night, that there m ust be an increas
stantly caused coma, d ilated p upils, pallor of the face, ing amount of attention paid to t h e  preservation of 
and sweat i n g ;  deliriu m, and tonic alternating with the si!!h t, and congenitally defective eyes can and 
clonic s pasms followed . The pulse was so. The respira- m ust be corrected by glasses to a much larger extent. 
tion, at first stertorous, passed into the C heyne-Stok es B ut please remember all such work m ust be done upon 
type . Aft t'r the injection, first of morphia and then a basis  of accurate measuremen ts. All other attempted 
of strychn ia, the patient fell into a deep sleep, from corrections are worse than useless, and it is the duty 
which he awoke convalescent. -Lancet. of physicians to so warn and instruct their patients. 

• ' .  I • Grave mistakes are com monly m ade regarding the 
E y e  Mi stakes.* fitting of the frames for glasses. All frames ough t to 

Conversation with other ph ysicians convinces me be so accurately centered and adj usted that the line of 
th at there is more real misunderstanding regarding vision should be through the optical center of the lens, 
the import of eye symptoms than concerning those of excepting, of course, th ose few cases in which the ocu
any other portion of the human body. Why this is list purposely decenters in order to obtain prismatic 
so I can hardl y apprehend, unless it comes from the effects. In other words, the center of the pupil of the 
fact that so many eye troubles are purely mechanical. eye should be behind the center of the lens. All cyl
and so are outside the sphere of ordinary medical indrical glasses must also be held at definite angles, 
though t and study. To many the eye seems also and any de viation ther efrom is disastrous. Unfortu
to be a mystery into whose sacred precincts they nately, weH fitting frames are the exception and not 
fear to enter, and the mechanical and o ptical princi- the rule, with the result that the best selected glasses 
pIes w h ich to t h e  oculist seem so plain and easy a.re fail to relieve, and may, indeed, increase eye strain. 
entirely overlooked or but dimly grasped by the gen- To this m ay be added the deplorable fact that the cos
eral practiti oner. This fact will be illnstrated by the metic effects of ill-fitting frames are such as to enhance 
following common mistakes that are made regarding the natural aversion to the wearing of spectacles. Ob
eye troubles. servation of t h e  frequent manifest disfigurement of 

One very common mistake is that of belittling the the features of such persons deters many ladies espe
importance of ophthalmia neonatorum. Many are the cially from thus wearing these much-needed hel ps. 
children who have t'ither been entirely blinded or As a matter of fact, I t hink well-fitting glasses really 
have had their eyesight impaired for life by reason of add to, rath er than detract from, the beauty of the 
carel essness or neglect. It is important that proper features. 
measures be taken to prevent its occurrence, for it is Quite a frequent mista k e  is made by practitioners 
to a l arge m easure a preventable disease. The physi- regarding the import and cause of the variou s  inflam
cian should al ways know by inspection the exact state m ations of the margins of the lids, such as blepharitis 
of th e cornea in these cases, so that proper measures and herdeolum or sties, etc. Ph ysicians go on pre
may be taken to prevent any impairment of its trans- scribing for recurring attacks of these troubles, forget
parency. Unless a physician feels that he has the ful of the fact that their d evelopment is, in the great 
knowledge and is competent to treat such cases, he majority of cases, due to eye strain. and that it is 
should call to his aid one who does know how. glasses, and not medicines, that are needed. 

Regarding the selection of glasses, the gravest mis- Grave mistakes are very commonly made in the 
takes are made. I frequently meet physicians of good treatment of phlyctenular conjunctivitis. The first 
general ability and large practice who not only en- thing to be done is to remember that dietetic errors 
courage t h eir patients but they themselves set the ex- are al ways present, and that no good results will be 
ample of selecting such glasses as they seem to see obtained without a strict and carefully regulated diet 
best in, from any vendor that happens along, or into taken at regular intervals. It m ust not be forgotten, 
whose shop they chance to stray. In this respect they also, that in addition to well selected const itutional 
treat the eye with less consideration than they do their remedies, atropine instillations will be required when 
backs, since every one knows that to secure a comforta- photophobia is excessive. 
ble and well fitting coat it is necessary that first there It is ea�y to make serious mistakes in the diagnosis 
shall be definite measures made with the eye. They as well as the treatment of iritis and glaucoma. 
will put on glasses thus witho ut any definite measure- Let me enumerate the classical sy m ptoms which 
ments whatsoever. ought to lead to a certain diagnosis of iritis : Ciliary 

Now the simple truth is that proper m easurem ents neuralgia, ciliary and sUbj uncti val i nj ections, showing 
of the eye cannot be made by simple tests of the sight. fine, deep vessels radiati ng outward from cornea in 
The eye is an optical instrument set for seeing things straight lines, a discolored and sluggil'lh iris-these 
far away, but provided with a focusing apparatus point unmistakably to the trouble. And now comes 
(the accommodation) by which it automatically can the greatest and very common mistake of general 
adj ust itself to near obj ects. This power is a m uscu- prac titioners in its treatment. Atropi ne is either ne
lar one and is entirely in voluntary. The eye always glected or given hesitatingly and in too weak solu
adj usts itself for the best seeing of any object at its tions. It must be ul;ed early in sufficient strength to 
distance. prod uce complete dilatat.ion, or the eye will  be more 

be used cautiousl y, if at all. The differential d iagn o 
sis of iritis from glaucoma is not always 80 easily 
made. 

The following are the chief diagnostic point!' of glau
coma in th e order they will be likely to be observed : 
We will first notice that the pupil of the affected eye 
is dilated larger than the other eye, and t h at it is fixed, 
inactive, will not respond to light. Th e patient wil l  
complain of  seeing a halo of  rainbow colors, the outer 
ring being red and the in ner bl uish. It will be found 
that the cornea is lacking in sensi bility, and this will  
lead to a test as to the tension of the eyeball, which 
will be found increased. An examination of the fundus 
will then be made for the ch aracteristic cnpping of 
the disk. To th ese symptoms may be added en larged 
ciliary veins. A shallow anterior chamber, w h ich can 
be easily made out by a side vie w of the front of t h e  
eyeball, an d impJlirmt'nt o f  the righ t pons, are usuall y 
present, and are sometimes the most marked sym ptom s  
leading t o  t h e  erron eous diagnosis a n d  treatment for a 
simple neuralgia. But. pons is not always a prominent 
symptom, as is commonly supposed, at least in t h e  
earlier stages, when a diagnosis i s  most val uable.  

It is a grave mistake to overlook and neglect th ese 
cases and no physician should attem pt. to treat them 
without a thorough knowledge of the benefi t s  and 
limits of an iridectom y, which alone, in many cases, 
can save the sight. 

.. � . .. .. 
saturated Waste (01" Oili n g  (Jars. 

Mr. B. Haskell, su perintendent of m otive power on 
the C h icago & West Mich igan and t.he Detroit, Lan ·  
sing & North ern Railway, is using- burlap for packing 
tender and engi n e  truck boxes. The m aterial i s  t h e  
burlap o r  sacking t h at t h e  baled waste is wrapped in . 
The material is springy and will  n ot m at. Its  elas· 
ticity keeps it up i n  contact with the journal and i t s  
texture permits tI le  o i l  t o  pa�s through i t  freel y. The 
material is cut  u p  quite fine preparatory to use. Mr. 
Haskell writes th e Railway Engineeri n g  and Mechanics 
that h e  finds it to be equally as good as wool en waste 
an d it has th e ad vantage of costing nothing. He fur
nishes h is trainmen with saturated waste in stead of oil 
for oiling cars. To prepare this waste he h as built a 
special tank. It is circular and will h old about six 
barrels of oil. A coil of steam pipe is run around the 
inside of  the tank,  and a shelf of stack n etting is  se
cured on one side. About two barrels of oil is p ut in 
the tan k and waste enough to absorb that quantity of 
oil. Steam is t h en turned on and th e oil heated 
slightly, making it thin enough to be absorbed readily 
by the waste. It is then allowed to soak for at least 
twenty-four hours, and after being again h eated, the 
waste i s  put on the shelf to drip. The second heating 
is to m ake the waste drip more quickly than it other
wise would. A little experience in h eating the oil will 
enable the operator to prepare it  so that the oil will 
drai n from the waste without any handling or press
ing. It h as been found 80 convenient that since the 
plan h as been adopted the trainmen are not given oil, 
b ut saturated waste i n stead, and the cost of oiling cars 
has been greatly reduced thereby. 

. �  . .. . 
A n ci e n t  Systeln o( M a n u facturi n g  Salt in Mexico. 

M r. James Mactear describes, i n  a recent n u mber of 
the Journal of the Society of Arts, a very ancient 
method of manufacturing solar sal t. which is still 
carried on in Mexico, n ear a village called Ixtapa de la 
Sal, in  the State of M ichoacan. The village lies at an 
elevation of 4, 200 ft'et above the sea in a volcanic dis
trict, and brine is found at various points oozing from 
the rocks and in pits which are dug for the purpose of 
collecting it. 

The m ethod of eva poration is  very curious and in
teresti ng:  the small h i l ls are terraced , and on th e broad 
steps thus formed flat-topped stones or bowlders, 
chiefly of a black close-grai ned volcanic  rock,  are care
fully arranged and leveled. On t h e  flat surfa ce of each 
of these stones a small ring of clay is built up abou t  an 
inch high, and in the small vessel thus formed the 
brine is evaporated. T h ere are m an y  thousands of these 
to be seen close to the road. The evaporation takes 
about four days, the l ittle vessels being filled from time 
to time by men who carry t h e  b rine up from pits  in  the 
vaUey in large earthen ware j ars. T h e  salt is of very 
large grain and, as m ight be expected , rather dirty in 
appearance; but the production of the district is very 
considerable, and the meth od dates back to time im
memorial. 

HODle Made Powder. 

*B E ..,  H ..... M D C d N J Read be! h N J l or less permanently ruined by adhesion s of the iris to Y • J.U . ow�.... . ., am en. • • ore t e ew ersey . .  . 
State Homeopathic Medical SocletT, Ulc1 reporte<l III the HahnemUl- the lens. T he only exceptIOn to thIS rule IS the evi-
ulan lIonthl7. dence of a beginning glaucoma. when atropine must 

The Naval Ordnance Bureau is greatly gratified 
with the excellent results it is obtainin [.(' from the 6 
inch samples of smokeless powd er, m an u factured at 
the government manufactory, Newport. This powder 
was fired in a 6 inch gun, 40 cal ibers in length , with 
the ordinary charges and ordinary weight of proj ec· 
tiles. It gave a velocity of 2, 344 ft. -sec. , with 12 6 
tons pressure in one round ; 2, 407, with 13·S tons pres
sure, in a sP/lond ; and 2, 495, with 15·1 ton s p ressure in 
the third. A ltogether this is very gratifying, and the 
experts are proud of it. 
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THE ADVERTISING TRICYCLE. 

ThE' machine represented herewith opens up a new 
horizon in the vast domain of advertising, in wh ich it 
seemed impossible to realize still another i nnovatior. . 

As may be seen,  it consists of a tricycle wh ose hind 
wheels, P and P',  with very wide rims, are covered with 
a'rubber tire that carries in relief the advertisement 
that it is desired to make known. 

It will be at once seen that s uch advertisement m u st 
be q uite short (formed of two or three words, for ex
ample), so that the letters may be gi ven as large 
dimensions as is cOlllpatible with the width of the 
wheels. 

Above the wheels th ere are placed two i n k i n g  roll
ers, A and B, that communicate with the reservoirs, 
R an d  R', through tubes, C and C', provided wit-h 
cocks, r and r'. 

Through the intermedi um of a s lIall pulley, L, and 
a cord, b, the axle of th e pedals actuates a slIlall 
blo wer, V, fixed upon a small shaft supported by the 
frame of the reservoirs. T h i s  blower sends air into 
the tubes, T and T', which drives away the dust from 
in front of the motIve wheels. The system of t u bes, 
K and K', supporting the ink
ing rollers is controlled by a 
cord, a, attached to t h e  extrem
ity of the lever, E, which the 
cyclist can cause to tilt in such 
a way as to establ ish a con tact 
bet ween the roller and the t i res. 
The reservoirs. R and R', are 
supported by the rear axle. 
The other parts of the machi ne 
do not differ from those t h at 
exist in the ordinary tricycle. 
Revue Uni verselle. 

C a l i fo r n i a  Scale. 

In th e last bulletin from t h e  
N e w  Jersey Experi ment Station,  
Professor Smith gi ves an a('
count o f  the spread of this scal e 
in New Jersey, where it was in
trod uced u pon Kelsey plu m  
trees i mported from California, 
and probabl y from Idaho pear 
stock received from Western 
nurseries, and it has spread 
until it  is known to h a ve in
fested at least a h un dred places 
in that State, and it  i s  not safe 
to assume that it  is absen t from 
any orchard which has not been 
examined. This scale belongs 
to the group of armored scale 
insects, and a complete account 
of its life h istory and of its 
methods of s preading are given 
in this  bulleti n. Naturally 
moves very slowly, but as ); 
will crawl u pon willged insects 
and the feet of bird s, as well as 
upon an ts, which are great 
travE'lers, it is  sometimes cal" 
ried great distances. It is prob
able t h at all rosaceous plants  
w ill su pport the s pecies, al
though it  prefers some varieties 
to others 'rhe recommenda
tions in the b ulletin are that 
every orchard set out d uring the 
last six years should be tho
roughly examin ed, and if the 
scale is found to be present an d 
confi ned to a few trees, these 
trees should be taken out and 
destroyed, unless the infesta
tion is slight, so that they can 
be gone over with a stiff brush 
and all these scales actually 
brushed off. In young orchard s  wh ere the trees are 
not too large to handle it will pay to go over all the 
trees with a brush . Where the trees are too numerons 
or large they should be pru ned back, removing as 
much wood as the tree can spare ; t h e  c uttings should 
be carted off and bu rned, and the tree should be 
washed w ith a potash sol ution. III California the i n 
sect. is  treated with gas which is formed b y  t h e  action 
of dil uted sulphuric acid on fused cyan ide of potas
sium. 'l'his is not recommended for Eastern orchards, 
as the necessary outfit is too expensive, but w herever 
stock is infested in nurseries.  or even sus pected of i n
festation, all trees sent out should be made up in bun
dles with the roots wrapped to retain the moisture, 
covered with oiled canvas or other gas -tight material 
and fumigated for an hour, an ounce of cyanide to 
every one h u ndred and fifty cubic feet of space being 
used. This bulletin is worth carefu l st udy by all fruit 
growers, since the San J ose scale is one of the most 
dangerous insects introduced into the Eastern States 
within recent years, and no fruit gro wer ought to con
sider the matter so unimportant that he can afford to 
neglect it.-Garden and Forest. 

J c it u t i f ic �tUtri, .au+  
Sno"W Insects. 

At Wurtsboro, N. Y. , on January 10, after a fall of 
sno w the surface was covered with s mall black insects. 
On microscopical examination they proved to be Thy
sanura, of  the Poduradre B urmeister family. They are 
found in gardens or hotbeds, on manure heaps and on 
the snow. T here are many different species, and all 
have different habits. On the glaciers of the Alps the 
snow species is to be found. They take up their abode 
nnder stones, and hide beneath m ushroollls and in 
damp, grassy spots. Often they leap together in the 
air, l ooking like a shower of sand. In the Wurtsboro 
case, they had probably come from some nearby sta ole 
or d a m p  place. 

[FEBRUARY 23, 1 895. 
GratiCylng Results of" the Ne"W Diphth e ria C u re. 

Consul General Mason, writing to the S t ate Depart
ment from Frank fort, Germany, says : 

In Paris, as has been stated on the authority of Dr. 
Roux, its use has reduced the diphtheritic death rate 
from 50 per cent of cases attacked to 14 per cent. 
The deaths from diphtheria in Paris d u ring Oct ober, 
1890. n umbered 125 ; in the same month of 1892 they 
num bered 134, while in October, 1894, during which 
month antitoxine was extensi vely employed, the 
deaths from that disease numbered only 23. In Ger
many, diphtheria has been hitherto regarded as one 
of the most deadly and irresistible of diseases, the fatal 
cases ranging in some years as h igh as 60 per cent. 

• ' . ,  • Not less than fifty thousand lives h ave been ann ually 
Beet Leaves in Cattle Feeding. sacrificed to t h is scourge in this coun try, and i t  is now 

We have on many previous occasions d iscussed the believed , from the experience already gai ned, that 
ad vantages and d isad vantage" of beet l eaf uti l ization this frightful tribute can be reduced to less t h an one
i n  cattle feeding. It  has been pointed that there is  fourth of its present proportions when the use of anti
danger in excessive feeding t hereof, that colic, etc. , toxine shall become general throughout the em pire, 
were sure to fol low, b u t  t h a

.

t those pernicious effects 

I 
and physicians in rural d istricts as well as those in 

might be overcome b y  certain precautionary measures. cities are ski lled in its appl ication.  
T h e  princi pal e lement con tained in beet leaves, and The discovery of antitoxine as a new agent for the 

R 

ADVERTISING TRICYCLE. 
that most to be dreaded, is oxalic acid, which repre
sents 10 per cent of the dry m atter of beet leaves. But 
as the dry matter is 1 0  per cent of the beet leaves, it 
follows that when feed ing 20 lb. lea ves t here is  intro
d uced 1 - 5  l b. oxalic acid. All organic salts are, as it 
were, harmless as com pared with the action of an oxa
late ; and recent investigations in Germany point to 
the effort of the animal's bon y frame to neutralize the 
poisonous effects of oxalic acid, b y  furnishing the re
q u i site lime carbonate for a combination with the acid 
t h at wou ld be a harmless oxalate, not assimi lated dur
ing t h e  physiological d igesti ve process. 

We have h E're an i m portant h i nt as to the ad vantage 
of adding lime to beet leaves when fed to cattle. Th e 
q uestion yet to be investigated is, whether it is better 
to add t.he lime to leaves before they are siloed, or 
d u ring feeding. A fact not to be forgotten is, that 
the percentage of oxalic acid in beet leaves di m i nishes 
during their keeping. In this q uestion of beet leaf 
utilization we have a series of problem s  to which our 
ex periment stations should give th eir attention. and 
whatever conclusion is reached shall not be passed nn
noticed in these pages.-The Sugar Beet. 

\ 

r 

prevention and cure of diph 
theria was an noun ced by Prof. 
Dr. Emil Beh ring, of Halle, about 
four years ago. Although re
ceived at first with more or less 
incred u lity, the new remedy has 
borne successf n l l y  the test of 
act ual use, and i t  is now recog
nized by high aut horities as one 
of the most beneficen t and in
teresting discoveries in modern 
pathology. 

H orses are now excl usi vely 
em ployed to furnish the blood 
seru m in which t h e  antit oxine is 
d eveloped and contai ned. 

D r. Behring found that when 
an ani mal w h ich is by nature 
susceptible to diphtheria is inocu
lated repeatedly with gradually 
incrE'ased doses of diph theria 
poison, or living bacilli,  it be
comes final iy " immune " to 
(proof agai nst) the poison of 
that disease, and there is devel
oped in the t issues of the animal 
so treated an antitoxic pri nciple 
which has the power to neutral
ize and render innocuous the 
poison which i s  secreted by the 
true diphth eria baeillus, as d elll
onstrated in 1884 by Loeffler, 
which poisonous sE'cretion , as is 
well k nown, forms the source of 
d anger in diphth eria. 

The neutralizing agent thus 
created was named " an titox 
ine, " and is the specific which 
forms the basis of the new treat
ment of diphtheritic disease, both 
as a preventive and as a remedy 
in cases that have become actu
ally developed. Precisely w h at 
this antitoxic  agent is. has not 
been demonstrated. C h emistry 
h as not separated and defined 
its constituent elements, but its 
action is perfectly understood, 
and is analogous to that of hy
drated oxide of iron when ased 
as an antidote for arsenical poi
soning. In the presence of 
arsenic, the oxide unites with 
the poison and forms a combina
tion which is not poisonous. In 
a similar manner, the antitoxine 
attacks and neutralizes the poi

son secreted by th e bacillus of diphtheria, and this, so 

far as experience has shown, without immediate or 

su bsequent inj ury to the tissues or prej udice to any of 

the functions of human life. 
T h e  finished antitoxine is a clear, amber-colored 

fluid, soluble in water, and is put up for use in strong, 
carefully closed, sealed and labeled \'ials, h aving a 
uniform capa city of 10 cubic centimeters, or one-third 
of a fluid ounce. T h e  exact bulk of serum in each 
vial i s  regulated according to its nu mber and 
strength. 

____________ �.�I�.�I �.�-----------
F o reign H O Il O I'" for an A m e rican Scie ntist. 

A recent number of the Comptes Rendus announces 
th e award of t h e  Janssen prize of the French Acad emy 
of Sciences to Prof. George E .  Hale, of C hicago. Prof. 
Hale, who is the director of the !lew Yerkes Observa
tory, has been especially interested in astrophYhics and 
h as followed out very successfnlly some suggestions 
made in 1869 by Prof. Janssen . He has thereby suc
ceed ed in photographing many of the details of the 
sun's d isk, such as faculre and protu berances, and has 
endeavored to catch the corona witnout an eclipse. 
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A MECHANICAL COLOR TEST. even and the paper completely covered. For the black and the mass on the wheel. The results obtained by 
BY MARCUS BENJ.A.l\lIN, PH.D. disk a mixture of the best lamp black in an alcoholic them are easily within practical limits, that is to say, if 

Early in 1894, the question of the possibility of ana- solution of shellac was used and similarly applied the proportions given by them are recom posed on 
lyzing various colors and shades in terms of certai n with a bristle brush. A disk slightly larger than the the wheel, the result will match the sample so closely 
standards havi ng been referred to the present writer, foregoing, with a circular scale made by di viding it that the ordinary person cannot detect a difference. 
he sought the advice of Professor Th omas C. Menden- into exactly one hund red parts is  also necessary. In use This investigation is of the utmost practical value to 
hall and Professor John K. Rees, of the American the colored dhsks are combined by overlapping each the community. For th e first tim e it fixes w ith exo,ct
Metrological Society, concerning the feasibility of ap- other until approximately the desired shade or tint is ness the com position of most known colors. For a 
pointing a committee to fix such standards. This ac made, and then rapidly rotated until the different long time the nomenclature has been very confusing. 
tion resulted in the namil1g of a committee, and, what disks produce 011 the eye the effect of a s ingle mass of Amber, Hayana bro wn, mazarine blue, and sea green 
has since proved of much importance, the taking up color. The scale recurds the exact proportion of each give some suggestion of w hat they are like by their 
of the entire matter as a special in vestigation by the used. Th ul:', for instance, the color known as cad- names, but such colors as Admiral, Charles X, luciole, 
Physical Departmen t of Columbia Colleg e, under the mium orange is prod uced by using 65 parts of orange and Pullman car, are not readily appreciable. If, 
immediate supervision of Professor William Hallock and 35 parts of yellow. Most colors, however, req uire the however, the composition of Admiral is given as 1 3  
and Mr. Reginald Gordon. addition of either white or black. Hence we find the parts of green, 37 parts of blue and 50 parts of black, 

At the outset it must be stated that the im portant, color fuchsia consists of 27 parts of red, 12 parts of we can see at a glance t h at the color is of a dark green
the vital, element in any color system is the employ · blue, an d  61 parts black. Wh ile, on the other hand, ish blue. So likewise when the composition of P ul l
ment of proper standards. Physicists here and else- pearl blue consists of 22 parts green, 29 parts of blue, man car is said to be 86 parts of black, 4 of yellow, 5 
where have from time to time studied this suhj ect and and 49 parts of white. Some sh ades require both of orange, and 5 of green, it is apparent that it is dark 
h ave determined standards, b ut it has remained for black and white ; thus mouse color consists of 5 parts greenish yellow. 
Professor Hallock to introd uce practical standards blue, 14 parts white and 81 parts black. By means, T urning to another phase of its utility, let us assume 
that are. easily procurable and readily determined. For therefore, of the wheel and standard disks it is poesi·  that we desire to match a piece of wall paper of the 
this  purpose he carefully sought out five typical col- ble to d etermine the composition of any color. shade known as Pompeian red, of which we h ave a 
ors from am ong th e m any pigments on sale in the The investigation thus begun was to be developed sam ple on hand. In order that the match shall be 
open market_ His seleetion was as follows : Best into a system. It was decided to attem pt the deter- exact, we anal yze the sample, and find it to consist of 
English verm i lion, mineral orange, light chrome yel - mination within reasonable limits of the composition 89 parts black, 5 parts red, and 6 parts orange. Accord
low, emerald green, and arti ficial ult ramarine blue. of the many colors, shades and hues on the marh:et. ingly, our order should demand a paper that will agree 
Having chosen the funda- w ith the foregoing compo-
mental standards, it be-

I � ! � 

3 sition. Besides wall papers, 
came necessary to identify Ek W R O Y  G various fabrics can be 
them exactly in the spec-

It 
easily duplicated by this 

trum by means of the in- gg & Y _ process. Samples of cloth 
stru ment known as a spec- r ... ,J,;;, �, 0 _ used in bookbinding can 
troscope and in terms of . _ . be matched with an exact-
wave length s of light. 1 ness far beyond the usual 

As soon as the selection commercial p ractice. 
of the typical pigments O ther applications de-
was made, it  became neces- monstrating the great 
sary to say exactly what practical value of this in-
they werfl in terms refera- 2 vestigation will  readil;y 
ble to the solar spectrum, suggest themselves to t h e  
and for this purpose the reader. The whole system 
use of the spectroscope was is clearly represented in 
essential. Prof. H allock the accompanying engrav·· 
found his  colors to have ing. In t h e  apparat us 
the following values ex- shown the disk m ay be 
pressed in microns : Red, rotated by hand, and the 
0 '644 ; oran ge, 0 '614 ; yel- same results are obtained 
low, 0 '585 ; green, 0 '521 ; as if it were rotated by an 
blue, 0 '425. T h u s the electric motor, as a varia-
grlilen 0 '521 corresponds to tion in the rate of rotation 
the b line and th e orange does not produce a differ· 
0 '585 is very close to the ence in the shade, but the 
D line, which is the char- colors blend in the same 
acteristic element in the manner and degree irre-
spectrum of sodium. spective of the speed. A t  

T h e  im portant elements the left is shown the grad-
of luminosity and satura- uated wheel and the super-
tion require some consid- i mposed colored disks. A 
eration. We find that a voucher or order card is 
color changes in value ac- also given showing the 
cording to the degree of its m an ner of writiug out the 
illumination. T h a t  is formula. The col ored disk 
under certain conditions of should be slit, so that t h e  
light t h e  color is stronger degree of color to be ex-
or more intense than un- posed to view may be 
der certain other condi- varied according to the 
tions. This  effect may be exigencies of the case. 
artificially prodnced by the An ordinary top may be 
addition of black. So like- used for purposes of expe. 
wise color reflects to the riment, and the various 
eye a greater or less pro- 1. Order card and formulA. 2. Wheel and color dl.lu!. 3. The complete apparatus. 4.  Experimen�1 top. 5. Color diek. colored disks may be read-
portion of the white light A MECHANICAL COLOR TEST, ily adj usted and clamped 
that it contains. Hence in position by means of a 
by the use of black and white in addition to the I Thus, for instance, what is the com position of the thumbscrew. Should such a system be brought into 
standard colors selected, the further consideration of once popular color known as cru shed strawberry ? general use, it would result in the greatest advantage 
these elements may be eliminated. For this purpose o ,'er 6, 000 named samples of colored in the arts and would avoid the present confusion and 

With the five colors, and black and white, it is now articles were collected from various sources all uncertainty. Not only so, b ut with a constant and 
possible to determine exactly in terms of the standard s over the United States. These inc luded about 3, 500 generally recognized standard, a color record could be 
the composition' of any sh ade or h ue in existence. But silk threads, ribbons, plushes and other silk fabrics ; preserved which would be of standard value for all 
how ? 'l'h is constitutes the second portion of the in- 1, 300 printed specimens of colored inks used in print- countries and all ages, and colors could be read in the 
vestigation. We have made our tools, and now to use i n g ; 300 sam ples of colored woolens and cottons and same value by succeeding generations as by those of 
them. some 400 paints, stains, pigments, etc. From t h ese all the present day. 

Sir Isaac Newton was the first to point out that the different specimens named " crushed strawberry " _ ' . '  • 
w h it e  was decomposed into the so-called spectrum by their respective manufacturers or dealers were col- Our Lighthou ses. 

colors, and his name has also attached itself to an ap- lected together and an analysis of each was made. The lighthouses of the world n umber more than 
paratus in circular form, on w h ich are arranged disks From the results a formula for a color approximating 7, 000. The United States has over 1 , 300 houses and as 
of colored paper representing the spectrum colors. to that which agreed to the average was deduced. To many posts. The latter are si mpler in construction 
When this disk is rapidly rotated, the colors, so to be specific, it  consisted of 32 parts black, 24 parts red, 

I 
and not very expensive, since they are maintained on 

speak, decom pose themselves, forming a m ore or less 26 parts orange and 18 parts blue. Out of this collec- shore. Our government has been proceeding with the 
white or gray. J. Clark Maxwell, an English p h ysicist tion of samples th ere h as been prepared a table giving theory that the coast should be so sprinkled with 
of recent date, perfected a similar instrumen t known the exact composition of m ore than 500 colors, begin- lights that the rays meet and pass ; that a vessel will 
as a color wheel. For the p urpose of th e investigation ning with absinthe and ending with zulu. meet the one i n  ad vance before the one in the rear is 
this instrument was used and seven disks were em- In the actual man ipulation Professor Hallock and out of sight. The anuual appropriation for their keep
ployed. They were about five inches in diameter, with Mr. Gordon were soon able to furm an approxi mate ing is now nearly $4, 000,000. 
a small hole at the center for the axis and a radial cut idea of the composition of the color to be analyzed, so Kerosene oil is that which has been adopted by the 
from the center to the periphery. that the disks of its component colors could at least be l ighthouse board as the luminant, though gas and, to 

The white disk was of the purest white cardboard ; immediately placed on the wh eel, and then it was onl y  a limited extent, elect ricity have been given a trial. 
the others were cut from light cardboard or heavy necessary to adj ust them in order to sec ure the result. Gas is being used only at Alexandria, Va. , and New
drawing paper, and painted each with its proper The wheel was connected w ith a small dynamo, so that buryport, Mass. Kerosene is con sidered the best and 
pigment, first mixed with a thick solution of gum rapid rotation was made easy. In com paring colors, th e cheapest. It is ever reliable. Electricity will no 
Arabic in water to t h e  consistency of oil paint, and they held a sort of a mask in front of their eyes, so as doubt be adopted w h en Congress can be prevailed 
then applied with a bristle brush . The color must be to hide everything except the sample to be analyzed u pon to appropriate money. 

© 1895 SCIENTIFIC AMERICAN, INC.



122 

What is Electricity � 
In view of the number of theories advanced in 

answer to this q uestion, the question might perhaps 
appeal' somewhat superfluous when so many satisfac
tory sol utions-all more or less different-are at hand. 
In his concl uding lecture at th fl Royal Institution, 
however, Professor Fleming answered it once more as 
follows : 

What (said Professor Fleming) is this mysterious 
agent which we call electricity, and which seems so 
ready to ad apt itself to our needs ? It was the first 
q uestion people asked ; it was t h e  last to be answered. 
O ur kno wledge of electricity was comparable to our 
knowledge of biol ogy, or any other of the sciences. 
We coul d see the life processes at work, but were no 
nearer understanding what life wa.,. We could see 
electricity at work, but failed to perceive what t h e  
thing itself was. H o wever, science was beginning to 
recogn ize one t h ing as the result of its researches, and 
tha� was that electricity was probably a wave dis
t urbance of t h e  ether analogous to the wave distur
bances which we called light. With light we had 
waves of the im ponderable, ethereal mediu m  which 
filled all space (eq ually that filli n g  up sp:we bet ween 
the stars as that bet ween the smallest atoms of m atter) 
vibrati ng at the astounding speed of forty-five millions 
of millions per second, with an amplitude of oscillation 
as minute as the 37, 0 }Oth of an inch. The researches  
of Faraday, Clerk- Maxwell, and Hertz had led to t h e  
demonstration by actual experi ment that electricity 
w as al>lo a w ave motion of the ether o f  great rapidity, 
but with waves yards in length instead of mere frac 
tions, like th ose of ligh t. It was in this direction that 
the great discoveries of the future would be made. 

'rbe Pratt I n s ti t u t e  P l n mbing Cla ss. 

The benefit of trad e sch ools is well illustrated by the 
observation of a correspondent of t h e  Sanitary Plum b
el' : A few evenings since I called at  the Pratt Insti
tute, Brooklyn, and was very kindly shown through I 
the pl u m b i n g  class d epartments. The instructors, 
Messrs. George Heath and Jo h n  Todd, are thoroughly 
conversant with both the t heory and practice of 
plumbing and ventilation, and the classes under their 
charge are making unus ually good progress this 
season. As I glanced down the l ine of boys, each 
with his complement of tools, pot, gas furnace, etc. , 
working away under the brigh t light, I could h ardly 
suppress a wish t h at I was It boy again simply for the 
privilege of learning the trad e under s uch favorable 
conditi ons. Memories flitted th rough m y  mind of the 
times w h en. with a few odd wiping tools, a scrap of 
pipe and a broken-eared pot, I relegated myself to the 
basem ent or wood shed to practice wiping j oints, so 
that no one would see my fail ures or smile at the antics 
I went through when I burned myself. 

As the inst ructor stooped to direct and encourage 
one of the students whose solder was dripping from 
the bottom of the j oint h€l was trying to make, I re
flected upon the cold indifference of some journey
men I was obliged to work w ith when an apprentice. 
They seemed to take no notice of a boy until he suc
ceeded in making a passable joint, and th en, i nstead 
of takin g the cloth an d ladle and showing him how 
to im prove or indicate where he had failed in that 
particular style of joint, t h e y  would invariably wipe 
another kind, i n  some difficult posi tion, and while put
ting the finishing touches on, remark, " Wh en you 
can do that, you will be a plumber. " 

Du rin g one hour of the session of Wednesday even
ing of each week Mr. Todd lectures to the boys on the 
elementary princi ples of the trade. The entire class 
attends this lect ure, but it is  especiall y  intended for 
the j unior class, wh ile on Friday evening the senior 
class alone listen to an explanation of the more COll! 
plex questions, wh ich their better knowledge of the 
business aids them in appreciating. Both lectures are 
illustrated by diagrams. A fter a student has become 
proficient in a certain branch of work he is allowed 
to fi nish an example of it  and fas ten it to the 
wall above his bench, as evidence of the progress he 
is making. This serves to stimulate the boys to 
greater effort, because none of them is satisfied to see 
their fellow students get ahead if  it can be prevented. 

. · e , . 
A Collecti o n  of Brains. 

Dr. Luys has offered to the Paris faculty of medicine, 
for the Dupu ytren Museum, a collection of 220 brain s, 
carefully prepared and catalogued by him d uring his 
long service at the Salpetriere and C h arite Hospitals. 
In a letter to M. Brouardel, in which he calls his col
lection u nparalleled in Europe, he d escribes in detail 
its scientific interest. .. It presents," he says, " mani
fold sam ples of lesions of  human brains, from the 
commonest ordinary hemiplegy, the aph asia, up to 
the most characteristic lesions of madness, and,  as  a 
foundation for the studies, h i therto so ill .. based, of 
mental pathology, a series of types of persons suffering 
from halb:;i�ation or monomania, and of those who 
are chronic..1Jy deliriou s  with or without consciousness ; 
and it presents also anatomical expressions in harmony 
with the symptoms observed . Types, of which there 
are four examples, relate to periodic madness. These 
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are the first examples of the sort ever collected and same identical food, however, chemically, digestively, 
offered to the examination of the medical public, and and nutritivel y speaking. Its form will differ, because 
they show similar lesions which justly place them in a it will probably be a tablet. B ut it will be a tablet of 
special nosologic category. Next come brains of any color and shape that is desired, and will, I think, 
general paralytics, with granulated lesions in certain entirely satisfy the epicurean senses of the future ; for 
regions and characteristic concomitant atroph y. I ,  you must remember that th e beefsteak of to-day is not 
have collected also a n u m ber of brains relating to the most perfect of pictures either in color or com
idiocy, some relating also to deafness and deaf-mutes. position. There is a distinction which I would like to 
Others h ave been taken from persons blind of one eye, make at 1 his point bet ween the laboratory stage and 
from the wholl y blind, and from the amputated, and the commercial stage of any given discovery in food 
they all show special atrophic lellions. There are m aking. From the scient ific point of view, the labora
ch osen specimens, to which I in tend later on to add tory result is the important one. As you and all th e 
others (in particular the brain of a hypnotized suhject, world know, the commercbl result follows inevitably 
the only one at present in existen ce), and they allow in time. Once science has d eclared that a desired end 
us from the point of vie w  of the morphology of human is attainabl e, the geniul'l of inven tion fastens upon the 
hrains to gain a rapid and accurate idea of the rarity problem, and the com mercial production of the result 
or the frequency of such anatomic dispositions, since slowly attains perfection by gradually im proved pro
it is thus possi ble to consult immediately from the cesses at less and le�s cost. Take aluminum for in
point of view of verification the cerebral lobes which stance. Once a very expensive metal, its steadily de
are present under the eyes. " The collection is the re- creased cost in production is bringing it within the 
suIt of twenty years' investigation, and Dr. Luys looks reach of all. The use of sugar is universal. Sugars 
upon it as h i s  scientific h eritage, " a  stone " in the have recently been made in the laboratory. Com
edifice of neurol ogic studies, w hich are assuredly in merce has now taken up the question, and I see that 
our day a glory of French science. -Paris Correspond- an invention has reCEntly been patented by which 
ence London Times. sugar is to be made u pon a commercial scale from t wo 

.. . . I .. gases, at something like one cent per pound. As to 
THE BORING WOODPECKER. whether or not the gen tlellJen who own the process 

The drawing shows part of a cedar telegraph pole can do w h at the inventor c laims, it is  neither my 

TELEGRAPH POLE 

BORED BY THE 

WOODPECKER. 

from near Phomix, Oregon, province nor my desire to express an opinion . "  
which h a s  b e e  n bored The professor here cited a s  a n  instance of labora
full of h oles by woodpeckers tory prod u cts, the dye st u ff  alizari n, the colori ng 
for the purpose of st oring princi ple of m adder, which was forllJerly a great agri
away acorns for their winter's cult ural i n d ustry, b u t  which is now almost wholly 
supply. The birds gen erally supplanted by the artificial product from coal tar. 
use large pine trees for this 'fh e  chemists, he said, have succeeded also in maki n g  
purpose, b ut they h ave d is- indigo direct from its elements, a n d  arti ficial indigo 
covered that occasionally a will soon be a cOlllm ercial product. " Tea and coffee 
telegraph pole I'erves their could now be made artificially, if  the necessity should 
purpose admi rably, as the arise, or if the cOllJ mercial opport unity,  t h rough the 
dra wing shows. The wood- n ecessary supplementary mechanical inventions, had 
peckel' first d i gs a hole in been reached . T h e  essential principl e  of both tea 
the pole about large enough and coffee is  t h e  same. The difference of  name be
for an acorn to fit in, then tween thein and caffdn has arisen from the sources 
he flies off and won returns from which they were obtained. They are chemically 
with an acorn which h e  j ams identical in constitution, and their  essence has often 
into the hole. He ham mers been made synthetically. The penul timate stage in 
a w ay at it with his bill the synthesis is theo-bromine, the essential principle 
until only th e h ead of the of cocoa. Thus, you see, synthetic chemistry is get
acorn is visi b le. So tightly are ting ready to furnish from its laboratories the three 
these acorns driven in, that great non-alcoholic beverages in general use. And 
they are with the greatest what is true of food substances i s  equally applicable 
difficulty extracted. In such to all other organic s ubstances." 
numbers do t h ey store them As regards tobacco the professor said : " The essen
that the bark of a large pine tial principle of tobacco is  nicotine. We have obtain
forty or fifty feet high wil l  pre- ed pure n icotine, wh ose chemical constitution is per
sent the appearance of being fectly underst')od, by treating salomin, a nat ural 
studded with brass nails. The gl ucosid, with h ydrogen. Synthetic chemistry has 
birds also store acorns in the not made nicotine directly as yet, but it has very 
h ollow stalks of dead plants, nearly reached it, and the laboratory manufacture of 
notably the century plant, nicotine may be expected at any moment. 
the floweri ng stalk of which The tobacco leaf is simpl y so much dried vegetable 
is  often f 0 u n d completely m atter in which nicotine is naturally stored. 
filled with the acorn s. Some- Perhaps the greatest im portance, and certainly the 
times the oak trees are thirty profoundest charm, in the study of  synthetic chemis
miles away from the birds' try is the certain evidence which it offers of the dis
place of storage, so that the co very and manufacture of many compounds now en
storing and collecting of each tirel y unkno wn, whose effect upon human health,  
acorn req uires a flight of sixty human life, and human happiness no one can pos-
miles. sibly conj ecture. " 

In times of famine all this As regards the future supply of heat, which is no 
good work shows to arlvan- less important than that of food suppl y, Professor 
tage, for not only birds but Berthelot speaks confidently of improved appliances 
many kinds of beasts feed enabling man to make use of the illimitable suppl y of 
upon the acorns which the the eart h's central heat. In conclusion, the pro fessor 
woodpeckers have so care- says : " If one ch ooses to base dreall1E,  prophetic fan
fu lly h oarded. If it were not cies, upon the facts of t h e  present, one may dream of 
for the industry of the wood- alterations in the present conditions of human life so 

peckel'S, they would h ave to die of starvation. great as to be beyond our contemporary conception. 
• , • , .. One ca,n foresee the disappearance of t h e  beasts from 

Wbat People Will Eat a C e n t u ry Hen,le. our fields, because h orses will no longer be used for 
According to Professor Berthelot, the distinguished traction or cattl e for food. The countless acres now 

French chem ist, the time may be approaching when given over to growing- grai n and prod ucing vines will 
the farmer will go out of bm;iness, and bread and beef be agricultural antiq uities, which will h ave passed out of 
and milk, or their eq uivalents, will be prod uced arti- the memory of men.  The equal distribution of natural 
ficially in the laboratory of the chemist. It is true food materials will have done awa}' with protection
that we h ave not yet got beyond the fi rst steps in the ism, with custom hou ses, with national frontiers kept 
process, but, according to Professor Berthelot, who is wet with h uman blood. Men will  h ave grown too 
entitled to speak with authority, these first steps are wise for war, and war's necessity w ill have ceased to 
a guarantee of extended tri umphs i n  the same field. be. The air will be fi l led with aerial motors flying by 

The professor, as reported by H e n ry J. W. Dalll , in forces borrowed from chemistry. Distances will di
McClure's Magazine, said that " Il ew sources of minish, and the disti nction between fertile and non
mechanical en ergy would largely replace the present fertile regions, from the causes named, will largely 
use of coal, and that a great proportion of our staple have passed away. It may even transpire that deserts 
foods which we now obtain by n'l,tural growth would n o w  u n i n h abited IIlay be made to blossom, and be 
be manufactured direct, through the advance of syn- sought after as great seats of population in preference 
thetic chemi�try, from their constituent elements, car- to the alluvial plains and rich valleys. 
bon, h ydroge l 'uygen, and nitrogen. "  He continued : • ' .  I • 
" I  not only bel ieve this, but I am u nable to doubt i t. THE present 1, 500 foot tunnel and t urbine wh eel 
The tendency of our present progress is along an easily pit of the Niagara Falls Power Company wiI:, when 
d iscern ed line, and can lead to only one end. I do not it shall work at its full capacity of 100, 000 h orse 
say that we shall give you artificial beefsteaks at once, power, divert 3 '64 per cent of the total volume of 
nor do I say that we shall  ever give you the beefsteak I water and reduce th e depth of the crest along the en
as we now obtain and cook it. We shall give you the tire falls to the extent of 1. inches. 
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The Lion t'rom a Medical Point 01' Vle_. 

The president of the B ri �tol Medico-chirurgical 
Society, A. J. Harrison, M . B . ,  delivered before that 
society, on October 10, a very interesting add ress 
founded on h is ex perience in the gardens of the Clifton 
Zoological Society, with which he has been connected 
for mapy years, It appears i n  full in the current num
ber of t h e  Bristol Medico-chirurgical Journal. T h e  ex
periences and observations mentioned in t h e  address 
are not arranged in any formal anatomical, ph ysiologi
cal, or pathological order, as the aut h or states, but, 
fragmentary and disjointed as they are, they are ex
ceedingly interesting. The first case mentioned i s  
that of a lion , considered t o  be the finest lion in Europe 
at the time, and one that had always seemed in excel
lent health until a few months before his death. On e 
morning he was found dead in h is cage, and at the 
post mortem examination it was ascertained that an 
enormous hemorrhage had taken place into the ab
dominal cavity, proceeding from th e spleen, which 
organ, it was inferred, had been ruptured by the exer
t ion of coitus. The splenic enlargement, says Dr. Har
rison, seemed to have been caused by hyperffimia and 
i ncrease in the lym ph atic and vascular elements, but 
as to the ffitiology, h e  can only speculate. " Are lions, "  
he asks, " subject t o  malarious attacks ? and had Han
nibal been a victi m  in the days of h is youth, in his na
tive wilds-for he was forest bred-before the civiliza
tion of captivity had fallen upon him ? He h ad been 
ill a couple of months or so before his death, when h is 
bl'enthing was affected. D i d  he h ave pneumonia then, 
with carnificntion of the base of the righ t lung-or per· 
baps more probably a hffi !llorrhage from an embolism
or are lions subject to splenic fever ? 

Another lion, a fine creature, h ad become lame by 
reason of an i ngro wing claw. The trouble went on 
from bad to worse, un t i l  som ething' harl to be done, 
and it was d ecided to extract the claw. The use of 
ch loroform, says Dr. H arrison, was o ut of the ques· 
tion, for attempts to give these animals anffisthetics 
h ave been worse than failures;  so it was decided to re
sort to the " cram p cage. " With some difficulty the 
animal was got into this cage. " He didn't like his  
quarters," the account goes on to say, " and showed 
that even within the com paratively small dimensions 
he could turn round and so evade any efforts to get 
hold of his claw. Plank s  of deal, one foot broad by 
one and a h alf inches thick, were then put into the 
cage to limit the space. The animal was fairly furious 
before; but now came s uch a display of rage th at no 
one who did not see it could imagine it. He fought 
for dear life, as he thought. Plank after plank was 
seized and ripped u p  li ke so m u ch match wood, and it 
seemed as if the iron bars and plates. strong as they 
were, would not contain the infuriated beast. His 
mouth bled, and he broke a tooth. Several of the 
k eepers stood on the top of the cage to prevent it from 

being overturned, and some of the spectators took re
fuge by quietly withdrawing from the scene. At length, 
by putting in plank after plank,  above and behind, 
the poor brute was brought to bay, and, to save him
self from his very constrained position, pushed out his 
paws through the bars of the cage. ' Now's your time,' 
I said.  Blunsden immediatel y seized the offending 
claw with a pair of strong carpenter's pincers; the grip 
was good. The animal h elped in the operation by try
ing his best to get h i s  paw free, and the claw came 
away. It h ad gro wn into the flesh at least h alf an 
inch, most likely m ore ; an d here I can show you the 
very thing. In half an h our afterward the creature 
had quite calmed down ; he seemed then to have com
prehended the rationale of the operation, and he gave 
me the conviction that i f  h e  had had to undergo a repe· 
tition, he would have been a mild consenting party. 
The operation waE, permanently successful." 

The case of another lion is mentioned, one only four 
months and a h alf old, that was found dead in its 
cage. It had been ailing for three or four days ; its 
breathing was very quick and it took no food, but 
sim ply lapped a little water. At th e  post mortem ex
am ination the pericardium was foun d di stended with 
a semi-purulent fl uid, of the consistence of gruel, 
tinged somew hat with blood. Notwithstand ing the 
tradition that in old times, when lions used to be kept 
in the Tower of Lonrlon, the lion named Pompey is 

sai d  to have li ved t here for seventy years, D r. H arrison 
says he cannot believe the story. He l ooks upon the 
lion, at least in capt i vit y, as comparatively a sh ort
lived animal, and gives various facts on which he 
founds this opinion . So decided is he that in the case 
of a lion that died at th e age of sixteen years his con
clusion was that the beast's d eath had been owing to 
senile decay. The death of a l ioness, described as 
" rather rickety." is recorded as having taken place 
during parturition, from rupture of the right cornu of 

the uterus. The animal had been in labor for five 
days, and one cub h ad been born and the other waR 
partly extrnded into the vagina. 

Dr. Harrison's add ress deals with  pathological and 
physiological observations on various oth er animals, 
but the space at our disposal h as allowed only of our 
referring to those of them that relate to lions.-N. Y. 
Med. Jour. 

$ t itu tifi,  �lUtti'Ju. 
THE MYSTERIOUS CLEPSYDRA. 

The d estiny of old clock work movements, when th ey 
are curious, is to figure in museums. Their rusty 
springs, broken-toothed wheels and out-of-cen ter axes 
perm it them to be no longer anything but the wit
nesses of a vanished art. This is an irresistible law. 
So it can n ot be denied th at a piece run ning in spite 
of this law three hundred and fifty years after its con
struction, without h aving undergone the least repair, 
is a remarkable object. Such is the case with a clock 
that is in operation at Mr. Pottin's, at Ivry-Pol't, and 
the age of w h ich h as been esti mated by Mr. Morie 
Davy, the lamented superin tendent of the Montsouri s  
Observatory. L e t  ns s a y  a t  once that if i t  h as escaped 
the sad fate of aged mechanisms, it IS because it has 
no mech anism, since it is, in fact, a sort of clepsydra 
(Fig. 1). 

Externally, we �ee merely a cylinder about six i nches 

Fig. I.-THE MYSTERIOUS CLEPSYDRA. 
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tion through the orifices, 1. As such equalization can 
take place only so long as the cylinder is s uspended, 
the slo w motion of descent continues indefinitely. It 
takes place in a perfectly regular way, because all the 
part s of the cyl inder are symmetrical with respect to 
th e central a xis. An examination of  Fig. 2 will read i l y  
show that it is possible for the compartments t o  COlli ' 
municate during the descent only through th e s m a l l  
apert ures, 1. I t  will be seen also that the windi n g  up 
of the apparatm: is exceedingly simple. It suffices to 
revolve the cyli nder in the direction shown by t h e  
arrow , V' .  The string winds around t h e  central axis, 
and, in measure as the apparatus ascen ds, the COlli 
partments become em ptied, t h rough the central chan
nels, R, into their mate�, wh ence it re:mlts that, no 

matter what the h eigh t be, the system left to itself 
will  find its perfect eq uilibrium at the end of two or 
three osci llations. 

Mr. Morie Davy attributes the construction of this 
clepsydra to an artist of the ti me of Henry II. It is 
probable that workmen of lebs skill  have attempted 
imitations of it, since in the region of Brie, wh t're Mr. 
Pottin obtained it, at least t wenty llI ore have been 
fonnd, but all incapable of orwrating. At the Ex posi
tion of Retrospecti ve Arts, in  1889, there was to be seen 
a copper cyli n der h aving' m uch analogy with the one 
j ust described and bearing the i n scri ption : Clepsydra 
of t l w  T i lll e of C h arlemagnf'. " ,\Vere not a few cent uries 
too man y gi ve:] to t h i s  prod uct of ancient art ? 'Ve 
cannot say. We h ave s imply desired to make known 
a very silllpip and very accurate instrum ent which cer
tai n l y  very few clockm akers e ven know of. Frolll this 
stand point it  m erits particula r mention. -La Nature. 

. . . - .  
'J'he l uvention oC the Bicycle.  

A monument has been recEntly erected at Bar·le n n e  
to the t w o  Michaux, father and son, who are cred i te d  
with the i n vention o f  t h e  modt'rn bicycle. The Pd.it 
Lyonnais tplls t h e  story of the invt'ntion as follo ws , 

" The Michaux h ad a �mall lockslllith shop in Pa ds. 
One day a bizarre machine was given to them to rpIJair 
-a slllall saddle rest ing u pon a snake-l ike fram e  and 
h olding together t wo ligh t wheels. The m achine was 
put i n  motion by the ' rider ' striking the ground with 
the tips of his  toes. The q ueer thing was painted yel
low, and called a draisine, from its  lIlv entor, the Ger
man forester, K. V. Drais. A '  rid e ' on this was vel'y 

in diametel", suspended by two strings wind ing ronnd tiring, impossible uphil l , an�, above
.all, very ungra ct'· 

the extrem ities of a small rod that passes through its ! ful. But the young bloods 1Il the tnn e of the Second 
axis. If, aftel' h aving finished the w inding of the Empire managed very well with it, and got lots of fun 
strings by revol ving the cylin der upward, we leave the out of the machine. Youl lg Ernest Michaux conceived 

apparatus to itself, the cylin der, after oscillating for a the idea of adding pedals to the front wheel, and be
couple of seconds to find its per pendicular, will  begin carne thus the in ventor of the modern velocipede. H i s  

slowly to descend, a n d  take eighteen hours t o  travel, ! idea found little favor at first ;  more atten t ion was given 

with precision, the entire length of the scales to the to the tricycle. As early as 1863 a Paris h atter named 
right and left, whose divisions are of copper set into Brunnel visited his customers on a tricycle. 

the walnut of the ease. This curious result is obtained " The International Exhibition of 1867, h owever, 

as follows : The cylinder (see diagram, Fig. 2) is di- gave an impulse to bicycle riding by d rawing the at-

V '  

t 
't V 

C i  . ' F'  ! .' 

tention of the public to several n e w  improvements 
added by the Michaux. The Prince Im perial learned 
to ride, and the aristocracy, with the Prince of Sagan 
at their h ead, followed his example.  The latter h ad 
two high-wheeled m achines b uilt to order. One wns of 
aluminum bronze, with wheels of rosewood ; the oth er 
was built entirely of steel, beautifully engraved with 
hunting scenes. The bicycle school of the Michaux was 
now al ways full. They could no longer fill all ord ers, 
and formed a company for the manufacture of their 
mach ines. They also built a velodrome, with an 
asph alted track, on w h ich also a kind of hurdle race 

I could be run. Here was a ditch, which had to be 
crossed on a narro w plank,  and a kind of Irish bank. 
Lawsuits among the partners broke up the concern, 
the war of 1870 came, and people h ad other things 
to speak about. In the meantime the English and 
Americans improved the i nvention, and it was rein
trod uced i nto France from across the sea. "-Public 
Opinion . 

.. . . , .  
A Novel Logging Device. 

Fig. 2.-EXPLANATORY DIAGRAM. There is a wood pile in Lead City, S. D., wid ely 
known th roughout the Black Hills mining' region. It 

Vided into eight compart men ts. which are exactl)' belongs to the Hornestake Gold Mining Company, and 
equal and �YIllllletrical with respect to the axis, O. is composed of ti mbers about the size of railroad ties, 
Thes.;> compartments, G, G" etc. , communicate with which are used in supporting the walls and roofs of the 
each other through three small apertures, I, 1" etc. drifts and tunnels of the mines. A narrow gauge rail
Central ch annels, R, put them in connection also in road bri ngs the logs, which have been sawed flat on 
pairs. Thus G7 communicates with G., G with G" G ,  t wo sides, to a point on th e mountain slope about 600 
with G., and G2 with G.. Th e  cylinder is filled with feet above the valley, and they are th en thrown into a 
liquid up to the level, 1\1 N. Let us suppose it sus- wooden chute about 4 feet wide and 2 feet deep. The 
pended b y  the string. F, wonnd aroun d  0, to the inside surface is  kept sm ooth and slippery by a small 
righ t of the vertieal, w hich passes through the center stream of water. If the logs were allowed to run direct· 
of gravi ty of the system, C D ;  evidently, gravity w i ll 

'l lY to the ground, they would speedily excavate an enol'
cau se the apparat us  to revolve in the d i rection shown m ons hole besides damagi ng th em8elves, so the lower 
by th e arrow, V. But in this Illotion there is  produced end of th e chute is curved upward, and the logs leave 
a change of level of th e l iquid to the left and right of it  at an angle of about 60 degrees with the horizontal 
C D, in the system of eommunicating vessels formed and rise from 150 to 200 feet in the air, t urnin g  over 
by the compartments, G, and the small apertures, I. and over, and finally lanrli ng Oil the enormous pile 
The liquid rises to the right and descends to the left already there. A useful fact in conn ection w ith this  
until the center of gravity passes through the verti- method is that the logs sort thembelvf's in the pile 
cal including F. 'I'h e  descent of the cylinder then according to their size : the heavier ones, h aving a 
ceases, and is again resumed in measure as the two greater momentum, are all found at the side farthest 
levels tend to become equal by the slow communica.- away from the chute. 
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RECENTLY PATENTED INVENTIONS. 

E ngineering. 

B O I L E R FEEDER. -Moses Gregson, 
Philomath, Oregon. 'ro feed at regular intervals a mea
sured quar.tity of water to a boiler, this inventor has de
vised an apparatus comprising incased rotary valves 
having crank arms, the upper valve having a two-way 
passage and a steam pipe extending from the lower end 
of the casing below tlte lower valve and communicating 
with the upper part of the casing througb tbe two"way 
valve, while an oppositely cranked sbaft and pitrnen 
connect the cranks with tbe valve cranks to alternately 
open and close the vah"es. Water of any temperature 
may be used with tbis device witbout interfering witb its 
working. 

Railway Appliances. 

CAR BRAKE.- Robert C. S no wden, 
McKeesport, Pa. This improvemcnt is more cspecially 
applicable to street cars. The brake shoe is first applied 
to the wbeels by means of a baud wheel, and the friction 
of this brake shoe and the momentum of the car applies 
a brake shoe to the track rails. A set of toggle arms is 
arranged immediately above and connccted to the rail 
brake, there being also connected thrust bars. and both 
being operated simultaneously to apply the brake to 
the rails by botb a vertical and lateral thrust. 

CAR FENDER. - John H. Faulstich, 
New York City. This fender has a vertical fixed section 
adapted to be supported in front of the dashboard, and 
a lower horizontal sliding section adapted to pass beneath 
the car, this section yielding sufficiently to break the 
force of the fall upon it of auy one in the track of a mov
ing car. The sliding frame may be quickly carried from 
the inner to the Ollter working position. and in conjunc
tion with the fender a guard is provided for the whcels at 
the sides of the car. 

POULTRY CAR. -J oseph B. Mockridge, 
New York City. This is a completely ventilated car for 
the shipping of live poultry to great distances, providing 
for the convenient feeding, watering, and continued 
cleanliness of the birds. An open framework with a 
compartment for each bird forms a permanent fixture of 
the car, and is arranged in an inclined position, with 
the single compartments in vertical rows, so that the 
droppings are discharged through an opening in the 
floor of the car. The side doors of the car are so arranged 
that the attendants can move one door past the other. 
to load the car in sections until the entire car is loaded. 

Mechanical. 

CLIP FOR BRAKE STAFFS, SHAFTS, 
ETc.-Albert W. McCaslin, Pittsburg, Pa. This im
provement consists of a bolt, preferably in the form of a 
carriage bolt, on which is held a clip band engaging part 
of the brake staff or shaft, to form a brace for the bolt, 
the device being applicable for fastening a chain to a 
car brake staff, or to a roller bar, a winding bar, or on 
shafting, and taking the place of eye bolts. It is simple, 
c",sily applied, and not liable to break on a heavy or sud
den strain. 

PAPER COATING AND DRYING MA
CHINE. -Louis Dejonge, Jr., Stapleton, N. Y. In this 
machine sheets of paper or similar material are automati
cally clamped to a carrier, conveyed to a color-applymg 
mechanism and held from buckling while being coated, 
antomatically released at a given point and elevated for 
removal. The wet sheets may also be automatically re
moved from the coloring or coating 8�ction and made to 
travel through any desired number of runs, hanging in a 
pendent position, nntil the drying operation is completed. 
The carriages or conveyers for the sheets are arrauged 
close together without interfering with each other, the 
carriages being antomatically returned to the coloring 
section of the machine when the sheets are removed, and 
tlIe dIp does not injure the sheets in gripping them, the 
coating and the drying being effected withont marring 
the nncoated surface, if the coating is on one side only. 

DRYING COATED PAPER. -This is a 
further invention of the same inventor, improving upon 
the drying section of the other m�chine, tapes being em
ployed to maintain the coated paper for a certain time in 
the drier in a substantially horizontal position, whereby 
heavily coated thin paper will not bnckle or tnrn at the 
corners" An improvement is also effected in the manner 
in which the sheets are carried from the receiving point 
in tlIe machine to tlIe discharging point. 

LATH AND CHAIN PAPER DRIER. 
William H. Greenwood, New Brnnswick, N. J. This 
invention provides an auxiliary lath box adapted to feed 
a lath on the chains of a lathing or sticking machine when 
the main lath box fails to deliver a lath, or when .. 
broken lath may have been delivered, wherehy the paper 
will always be taken np at the proper time to form folds 
for drying, witiIout danger of spoiling the paper_ 

A&:ri cult u ral. 

C O M  B I NED PLANTER, HARVESTER, 
HAY RAKE, AND CULTIVAToR.-Joseph Ehrhard, Diller, 
Neb. With this machine stalks may be cut and the 
gronnd plowed and cultivated, corn may be drilled and cul
tivated, and all kinds of smail seed planted, the machine 
being also utilized for harvesting grass or grain of any 
description_ It has vertical standards which may be util
ized to carry plow blades, cultivator blades, harrow 
teeth, or similar implements, and each standard has 
loosely mounted npon it an arm carrying a covering 
wheel traveling over the path of each disk cutter at the 
rear. There is a driving connection between the seed
dropping mechanism and one of the axles, and betwecn 
the axle and the sickle, the devices when not in use being 
carried out of action. The rake may be used in connec
tion with the sickle or each employed independently, or 
both may be removed or elevated when the machine is 
used for cultivating or planting. 

TRANSPLANTER. - Henry P. Meetze, 
Chapin, S. C. This device consists of a funnel-shaped 
body constructed in pivoted sections adapted to open at 
their lower ends, packing arms operating at each side of 
the body opposite the division, and there being a con-

J c itu t tf t c  jUltttcaU. 
nection between the packing arms and the handles of I hand-worked button holes this inventor provides a simple 
the body. Plants may be conveniently placed in the de- device to clamp the cloth near the button hole and to 
vice, and the latter may be readily introduced into the guide the needle in stitching_ The device comprises two 
ground in the desired position, the earth being packed hinged plates with pointed noses and opposite curved re
sufficiently around.the'plants without interfering,with the cesscs, one nose having beveled edges and the other a 
withdrawal of tiIe device. grooved flange, there being means for clamping the plates 

together. 
Miscellaneous. ORNAMENTAL SHEET METAL HOLLOW 

V ARIABLE DRIVING GEAR FOR BI-
CYCLEs.-George B. and Amy P. Robinson, Colora'io 
Springs, Col. This improvement dispenses with the use 
of sprocket wheel and chain, and the gear permits of 
being readily changed to yield three different rates of 
speed, high, medium, and low, the shifting parts being 
arranged in a simple and easily working way. The drIV
ing shaft, geared to the rear whed, Is provided with a 
slidable cone gear adapted to engage a gear whecl slidable 
on the pcdal shaft, the shipping mechanism for sliding 
both gears being actuated through a lever extending up 
within convenient reach of the rider. 

PNEUMATIC TIRE.-J ohn J. Koetzner, 
Washington, D. C. In this tire an annular under-cut 
groove is formed on the outer periphery of the rubber 
tube, and in thit! groove is packed a filling of emery or 
other good resistant, over which is cemented a covering 
of rubber, leather, or similar material, the outer surface 
being finished to the proper external circnlar form of 
the tire. The improvement is designed to protect the 
tube containing compressed air from being punctureli by 
tacks, sharp stoncs, etc. 

CIRCLE CYCLE. -Edward I. Brannan , 
Richmond, Va. This is an improvement in merry-go
rounds, and provides an apparatus by which riders may 
simulate ordinary bicycle riding without danger of acci
dents. The apparatns is formed of detachably connected 
sections which may be readily tc,!::en apart for storage or 
transportation, and comprises a turn post and circular 
trackway having a yielding bearing face, with radiating 
supporting sections, the supporting whecls having a 
yielding bearing on frames whereby they are normally 
held from contact with the track ways. 

WARE.-Albcrt Wanner, Jr., Hoboken, N. J. This in
ventor furnishes the constructive detail� which may be 
considerably varied. for an inexpensive and highly orna
mental article, Buch as a vase for llmyers, receptacles for 
jewelry and toilet materials, articles for cabinet adorn
ment, etc. The metallic structure, coated with gold, sil
ver or bronze dips, presents a rich and chaste appear
ance. 

BOOT OR SHOE J AcK. -John I. E. Nel
son, Cedar Home, Washington. This is a light and easily 
adjusted device, efficient for both right and left shoes 
and useful in studding the sales of boots for logging, 
mining and mountain climbing, while specially adapted 
for repairing and reinforcing the bottoms of rubber 
boots. The main stock section has a socket in which fits 
a tenon of the instep section, while the last has an oppo
site tread sectiul! reversible upon the instep scction, a 
lock device securing the last npon the instep portion. 

OAR. -C h arlie O. H odges and George 
H. Gardner, Batavia, N. Y. An oar which may be used 
with the oarsman facmg thc bow has been devised by 
theBe inventors, the oar being one ,vhich may be 
feathered or moved in any direction as an ordinary oar. 
The oar has a body sectIOn and a body and blade section, 
and tubular arms pivotally connected with a rocking 
frame attached to thc gunwale of the boat, rod8 attached 
to the two sections of the oar passing loosely through 
the tubul"r arms, while a connecting block unites the op
posing ends of the rods. 'l'he improvcment may be 
quickly and easily applied to a boat. 

ROPE CLAMP_-Henry Vachon, Golden, 
Canada. This invention comprises a two-limbed clamp
ing plate adapted to be pivoted on a transversely slotted 

PYROTECHNIC SIGNALING. - Nicholas pulley block opposite the transverse slot, forming an effi 
J. Halpine, lCnited States Navy. For long distance signal- cient attachment for quickly sccuring a rope's end to a 
ing at night between vessels at sea this inventor has de- shackled pulley block, a stationary rope cleat or a rotata
viscd a system which consists in projecting above the ble snubbmg post, to facilitatc mooring a vcssel or hold
Bender a single star, which, by its successive changes of ing in place any movable structure. 
color, will represent a numeral or letter, the system HOSE C OUPLING. -Will iam L. Walker 
being 

.
thus ad�pted for use

. 
in connection with the or�i- and William A. Nelson, Fitch burg, Mass. The head of nary mternatlOnal and mIlItary codes. The changes III I h t' rd' t thO . t h . one 08C sec lOn, aceo mg 0 18 llnprovcmen , as a the colonng of each �tar take the place of .the numerous beveled opening in which is a gasket and a hook-shaped stars heretofore reqmred to represent a sH:gle letter or clasp opposite which are parallel cars, thcre being benumber. tween the ears a spring latch and a pivoted cam lever, 

MANUFACTURING A RTIFICIAL BONE.- while the head of the opposing hose section is provided 
Robert Reiman, Egg Harbor City, N. J. This is an im- with an annular flange to be engaged by the cam lever 
provement on a former patented invention of the same and received by the hooked clasp. The action of the 
inventor for a process of making white artificial bone, cam Ie vcr makes the connection tight and holds the sec
the process COvered by this invention relating more es- tion8 securely in water tight engagement, a diseng.ge
pecially to making black artificial bone, but the two pro- ment being effected by a moderate lateral pull on the 
cesses, though diffcdng in some respects. being actuany lever. 
a unit. The process embraces the macerating of the nat
ural bone, separating the liquid from the organic solids, 
separating the gelatine from the residue of the organic 
matter, and theu converting the gelatine into artificial 
bonc without the residue by adding a chromate, a drying 
oil and a material to give body to the composition_ The 
product is uninflammable, is impervious to the influence 
of weather and forms a perfect plastic mass for numer
ous industrial purposes. 

DRAWING I NSTRUMENT. -Herrman A. 
Kleist, Philadelphia, Pa. 'l'his is an instrument of the 
compass type, dispensing with set screws, while the slip 
joint is arranged \'\"ithout the fastening device forming 
an obstruction on the outer face of the instrument. It 
has a pivot point in which the wear of the pivot pin is 
automatically taken up, and it has a bail handle by which 
the legs may be held in any position in which they may 
have been placed, preventing their wabbling in making a 
circle or an arc, and enabling the instrument to be 
handled with precision. 

CUTTER GUIDE FOR BARBERS.-James 
H. Howard and Woodford A. Scoggan, Oregon City, 
Orcgon. To facilitate the even cutting.of the hair with 
the ordinary clipper. or any other suitable cutter, these 
inventors have devised a guide comprising an open frame 
having a downward extension or bearing at its forward 
end, while a comb plate within the frame has its back 
mounted adjustably in bearings above the exten.ion. 
The eomb plate may be adjusted to guide the cutter to 
cut the hair at any desired length. 

BED PAN_-Moses S. Diamond, New 
York City. This is an improved article of manufacture 
designed to be lighter and less expensive than such arti
cles heretofore, and so made that it may be easily and 
conveniently cleaned. 

Designs. 

JUG. -Frederick H. Weeks, Akron, O .  
This jug is closed a t  the ordinary opening a t  the top, and 

P A R A L L E L  RULER. -Augustus S. has at one side a spout with a protuberance on the oppo
site side, there being cars at right angles to the spout. Cooper, Santa Barbara, Cal. In this ruler a head is fitted 

to slide on a straight edge, while a drawing blade has a 
head fitted to slide in one open side of the sliding head 
and abuts against one cdgc of the straight edge, obliquely 
arranged springs connecting tiIe sliding head with the 
drawing blade, and there being a set screw in thc head 
for regulating the distance apart the lines are to be 
drawn. The springs consist preferably of rubber bands 
extending over both sides of the straight edge and pass
ing through apertures iu the head portion of the drawing 
blade and the connecting arm of the sliding head, all of 
the parts being thus held together. 

INDEXING C U T  T E R_ -J ohn T. Car
mody, Cedar Rapids, Ia. 'fhis is a simple hand tool for 
cntting semicircular nicks in the edges of indexed books 
to facilitate reference to the required letter. It is a 
powerful tool. designed to cut through many thicknesses 
of tough paper with a clean, sharp cut. It has jointed 
lever handles, with curved registering blades sct between 
and fixed to the inner faces of the jaws, one blade work
ing within the other and the tool effecting a double shear 
cnt starting simultaneously at the two ends and termi
nating in the center. 

RECORDING DRVICE. -Adrian C. Kint
ner, Bedford, Pa. For recording the vadations of a 
timepiece to facilitate setting and regulating it, this in
ventor provides a device comprising a dial with an open
ing and two fixed segmental graduations at opposite 
sides, pivoted pointers indicating on the graduations, 
while a r;ng turning on the pointer pivot has indications 
adapted to appear in the opening of the dial. 

P U R  S E FRAME.-Louis B. Prahar, 
Brooklyn, N. Y. The jaws of this frame are pivotally 
connected and spring controlled, and have a sliding 
movement in oppol:5ite directions on their pivots, such 
sliding movement being effected by pressing upon studs 
whieh pass loosely through the outer ends of the jaws, 
and thus releasing the jaws from a latch or lock engage
ment with each other. The jaws or members of the 
frame lock automatically on heing closcd. 

BRACKET. -Edwa rri S. Field, Metcho
sin, Canada. This is  a simple bracket adapted to hold 
brooms. and has two projec�ing arms curved toward each 
other, the opening between the arms flaring outward at 
the top. 

NOTE. -Copies of any of the above patents will bc 
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. 

MODEL ENGINE C ONSTRUCTION, WITH 
PRACTICAL INRTRUCTIONS TO ARTI
FICERS AND AMATEURS. By J. Alex
ander. London and New York :Whit
taker & Company. 1894. Pp. viii, 324. 
Price $3. 

Thc author, in his preface, speaks of model engine 
making being a hobby. He makes for it, however, the 
plea that it is of invaluable use to young mechanical en
gineers and advocates that all such devote themselvcs to 
it. In addition to its over three hundred pages of text, 
the book con tams a very exhaustive series of large scale 
drawings to illustrate the subject and make it practical. 
It cannot but be believed that a young man can spend his 
time more profitably in building model engines than in 
many other occupations, provided, of course, that his 
future work is to lie in practical or scientific lines. 

LABORATORY EXERCISES IN BOTANY, 
DESIGNED FOR THE USE OF COL
LRGES A N D  0 T H E  R SCHOOLS IN 
WHICH BOTANY IS TAUGHT BY LABO
RA TORY METHODS. Bv Ed son S. 
Bastin. I l lustrated with 7 figures in 
the text and 87 full page plates from 
original d rawing-s, comprising up
ward of 250 figures. Philad elphia : 
W. B. Saunders. 1895. Pp. 540. Price 
$2. 50 

WORKING BUTTON HOLES. -Cornel i us Modern botanical work, in this octavo . • eems to be ad-
Donovan, San Francisco, Cal. To facilitate the making of equately treated ; with numerous illustrations, very fun 

text and an index of nearly 20 pages, everything seems to 
be present which could be desired for thc school. It can
not be reviewed within the space at our disposal, but 
what we have Been of it is enough to make us 12�ommend 
it to our botanical readers. It is divided into ncarly Bv 
different exercisC's, each exercise forming practically a 
chapter and being fully described in the table of con
tents, when such description is required. We notice, 
moreover, a very fnll treatise on the microscope and ae· 
cessory apparatus, special reagents, staining fluids and 
mounting media. 

PERENNIAL IRRIGA'l'ION AND FLOOD 
PROTBCTION FOR EGYPT. Plans. 
Ministry of Public 'Yorks, Govern
ment of Egypt. 1894. Elephant folio, 
29 plates. 

Although no tcxt accompanies the sct of plans it will be 
readily seen hy an examination of them that the engi
neering works contemplated by the government are of 
great importance and are of the first magnitude. The 
plans of the Nile on a scale of one to one hundred thou
sand are admirably executed. The other plans inclnde 
designs for various dams, sluices, weirs, gates. inlet and 
outlet canalE', discharge sHes, etc. , as well as plans of the 
Assuan cataract� pressure and discharge diagrams. The 
question of fioal! protection and irrigation in Egypt has 
occupied the attention of enginecrs from the earliest 
times, and it is to be hoped that the problem will at 
last be solved successfully. 
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Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand puwpinF{ plants. Irvin Van Wie, Syracuse, N. Y. 
'I' h e  best book for electricians and beginners in elec

tricity i s " l1�xperilllental �cience, " by Geo. :\1.  Hopkins. 
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(6402) W. C.  McC_ wl'ite� : 1. I am about 
to wind all Inductiorl coil for a medical battery. In 
what way \vould you wind the wir(�. so that it \vill give 
three currents-primary, SEcondary, and primary and 
gecoudary combined 1 I am going to have three binding 
screws � how will the connections be made ? Also which 
way would you advise to regulate the current ? With a 
tube r:;liding over the core or over the whole cvil ? How 
does the tn be in either way affect the current as to 
weakening and strengthening it ? A. For medical induc
tion coil we refer YOIl to our SUPPLEMENT, No. 569. For 
primary connectiolls connect wires from handles to each 
side of the make and break contact mechanism. For 
combined place primary and secondary in series . Ar
range regulating tube as shown in SUPPLE)lENT above 
referred tn. "Vhen tn he is pushed in so as to cover 
the core, it weakens the etIect of the coil .  2. How 
many volts are there in two Mesco dry batteries ? A. 
Allow 3 volts. 

(6403) S. 1\L M. asb : W i l l  you please 
let me kIlO\\' hy ktter what the resistance of ordmary 
fresh water is, hot and cold, and through what resist.ance 
will an oruinary gravity battery, SHy a bluestone� ring a 
vibrating belL A. ,"Vater is of almost infinite resistance, 
except ,,,hen the potential is high enough to electrolyze 
it. and then it needs some sal t, acid or other compound 
to give it electrolytic conduction. A smgle gravity bat
tery will not electrolyze it, and hence cannot maintain a 
cnrrent through it. By using large iron electrodes in 
the caustic soda solution, two or three cells would ring a 
bell. 

(6404) O. J. a sks : 1. Which is t h e  best 
for the core of an induction coil-a solid core or one 
built up of wires ? A. A wire core. 2. Which is the best 
way to have the brass tube regulator of an induct.ion coil 
- between the primary and secondary coil or between core 
amI primary coil ? A. It matters very little;  place as 
most convenient. 3. Should there be any special ratio 
between the amonnt of wire on primary and sec
ondary coil ? A. �o. 4. \Vhich is the best solution for 
a bic h romate of potash battery-solution of tichromate 
of potash or of chromic acid ? A. Chromic acid or 
sodium bichromate. 5. I can only get chemically pure 
chromic acid. here at 60 cents an ounce. Could I use 
that in a battery, and H so, will you please give me a 
formula ? A. Use the bichromate. 6.  In calculating the 
length of wire in a certain weight of wire, about how 
milch or what per cent should I deduct for weight of 
insulation ? A. It depends on the kind of insulation. 
For cotton-covered wires it .is very trifling. 

(6405) H. E. asks : 1.  Can electricity be 
created or formed in a closed. box or vessel in which 
there is a pressure of three or four atmospheres of air, as 
well as in open or one atmosphere of air ? A. Yes. 2. 
What propelling pmver or part of horse po\ver has a wind 
of 15 miles rapidity per hour on a sail of twenty-five 
square feet ? A. The pressure of wind at 15 miles per 
hour is 1 '125 pounds per square foot ou a stationary 
plane or sail, and on 25 square feet would be 28 pounds. 
If the sail should be moving before the wind, the pres
sure would be somewhat less. or equal to the loss due to 
the progress of the sail.  So that if the sail were moving 
at the rate of 5 miles per hour, the pressure would be 1 

$ c itu t i f i c  �mtticau. 1 25 
pound per square foot, or 25 pounds for the sail as above 
stated. 'l'he speed per minute m feet multiplied by the 
pressure will equal foot pounds of power, 440 feetx25= 
11,000 
-- -= )i  o f  a horse power. 
33,000 

(6406) R. K. H. writes : I h ave in Ill y  
office u n  electric b _ ll communicating by wire and knob 
with my private room. The bell has been in op€ration 
for six l11ontlu�, and for the first fonf months worked 
properly. For the past two months I have been unable 
to make the bell work by pushing the button (after it 
has remained unused for a few hours) without five or 
six successive pushes. I have had a new knob attached 
and an extra battery, but this does not help the matter. 
A. Clean your binding posts and connections and the 
contact points of the bell. 

(6407) T. R. says : In a cylinder 
boiler 36 inches in diameter lying horizontal, filled with 
water, it was found necessary to take out one-fourth the 
water. What would be the perpendicular distance from 
top of boiler to the level of the water? 'l'ake an equi· 
lateral triangle and suspend weights of 5, 10, and 15 
pounds respectively on each point. How to find the cen
tral point on center of gravity in this triangle. Please 
give formulas for the above qnestions, avoiding alge
bra, if possible. Please give your opinion of cylin
der boilers, 30 feet long and 45 feet long, 34 inches 
diameler, both working under similar conditions in every 
respect, which will produce the most steam in a given 
time and which is the morc cconomical ? A. The distance 
from water to top of boiler will be 10'72 inches. Hule
Divide area of circle by the square of i ts diameter, and 
with the quotient find in the table of .• areas of seg
ments of a circle," in Haswcll ls H Engineer's Pocket 
Book," the proportional versed sine of the diameter, and 
with this multiply the diameter for the required distance. 

1017'S7 
As in your case area 36 inches ::::--- square inch=area 

4 
254'49 

of segment=254'49 square inches and - --=0'1963, and 
36 x 36 

opposite 0'1963 in the segment table will be found 
0'298 x 36= 10'72 in the answer. For the center of gravity 
of an equilateral triangle, bisect each side inversely in the 
ratio of the weights respectively and draw a line from 
each angle to its opposite point of bisection ; the point 
of crossing of these lines will be the center of gravity 
of the triangle as loaded; the triangle itself not consid
ered. The boiler having the largest fire surface will pro
duce the most steam with eqnal amounts of fuel, and is 
the most economical. 

(6408) R. L. E. writes : I wou ld like to 
submit the following. Vlith water pressure 100 pounds to 
the square inch, how large a nozzle must I have to drive a 
Pelton water wheel ilirectly attached to a 2()() light dynamo? 
Also which is the best type of incandescent dynamo, 110 
volts, for such a purpose? Also how large a diameter of 
Pelton wheel to get the right number of revolutions ? A. 
You will require about 22 horse power for 210 12-candle 
power lamps. At 100 pounds pressure, a 1)4 inch nozzle 
on a 24 inch Pelton wheel will give the required power 
at 580 revolutions per minute, using 56 cubic feet of 
water per minute. As the dynamo must run at a speed 
of 1.200 to 1,400 per minute, pulleys and belt mnst be nsed 
to bring up the speed. For a direct connected dynamo a 
pair of 12 inch wheels may be used with 2l1j inch noz
zles, using the same amount of water with a speed of 
1 , 160 revolutions per minute. Alfour-phase dynamo re
quires less speed than the two-phase, and is the best form 
of dynamo for economy iu the application of power. 

(6409) H . K. asks : 1. What sizt' wire 
shall I require to make a helix like the one illustrated in 
" Experimental Science," on page 577, ]'ig. 6, if the dy
namo on page 488 is employed to work it ? A. The 
helix will answer for the dynamo in question. 2. When 
a permanent steel magnet loses its magnetism, is  it neces
sary to retemper it before remagnetizing it ? A .  
X o .  3 .  I n  what manner are teeth painlessly extracted 
by means of electricity ? Is the operation really pain
less ? A. The induction coil discharge has been applied 
to deaden or conceal the pain.  4. Please give scientific 
explanation why it is that the brass tnbe which slides 
over the iron core of a medical induction coil affects the 
primary and secondary currents ? A. The brass tube 
has developed it in local cnrrentsl thus absorbing lines of 
force which otherwise would go to excite the secondary. 
5. Can you give me a receipt of a depilatory which when 
once or twice applied would permanently destroy the 
roots of the hair, and thus do away with shaving ? A .  
No. 6.  I n  experimenting with a Jablochkoff candle (on 
an arc circuit of 2,500 volt8, 10 amperes and carbons 
separated by plaster of Paris one-sixteenth inch) I no
ticed that when the current was tllrned off after the lamp 
had burned about 20 minutes that the points of the car· 
bons emitted a peculiar odor. Something like the un
consumed gases that sometImes issue from a locomotive 
(using hard coal) when it is  fired up with fresh coal. 
What is the odor due to. and do all forms of arc lamps 
give the Bame peculiar smell ? A. It is hard to say just 
what the odor IS due to. Possibly it was ozone, which is 
liable to be produced in all electric discharges. Your 
other qaery cannot well be answered from the data given. 

(6410) C. M. A_ w rites : Some fe w days 
ago one of the rubbers in one of the ball gauge try cocks 
on Erie City boiler water column blew out, causing a 
small jet of steam to escape from it, and while replacing 
with new rubber I received rather a heavy shock, and 
upon investigation found that one of onr boilers seemed 

charged with electricity. Holding a knife or any me
tool near It caused a bright �park at point of con
During such times I was standing on a ladder 

placed upon a dry floor. Is there any reason or cause to 
believe that the electricity was generated by ·the friction 
of the escaping steam? If so. why can it not be found 
in any boiler at any time under steam pressure, and never 
occurring before nor since ? A. Very powerful electric 
excitation is produced by escaping steam. A number of 
conditions are essential. Sometimes quite severe shocks 
have been received from boilefb. Undoubtedlv the set
ting of your boiler contributes to the resu It in effecting a 
more or less complete insulation from the earth. 

(641 1 )  W. W. F. writes : 1. W h at effect 
has tension on the molecular vibrations in metal ? If a 
hot wire were made to snstain a heavy weight, would 

this shorten the swing of its atoms or lessen their ra
pidity. or, in other words, \\'ould the tension cause the 
metal to cool and contract more rapidly than it otherwise 
would ? A. Simple tension has no effect as such. But 
as the wire is len�hened by the tension, its temperature 
is increased. 2. If a heated wire, sustaining a weight. 
were inclosed in a tube of cold ",,rater. would the heat 
given off by the cooling wire elevate the temperature of 
the water to the same extent that it would if there were 
no weight attached ? A. Yes ; there would be no differ
ence. 

(6412) L. R. C. asks : 1.  Would it be 
practical to run a dynamo with a water motor ? The 
motor is 10 horse power, with an nnlimited supply of 
water at 102 pounds pressure per square inch. A. Yes. 
2. If practical, how. many 16 candle power lamps could 
be used. also what size dynamo should be used ? A. 
About 80 with an 811 light dynamo. 3. If power is not 
steady enough. could a storage battery be used to make 
the current steady 1 A. Yes ; but it is preferable to use 
the power directly. 

(6413) F. P. C. writes : Is differential 
or integral calculus used in the work of electrical engi
neering ? If so, to what extent, i. e., in the calculations 
necessary in above mentioned profession ? A. Very little, 
except in deducing laws and working formulas. For 
original work the calculus is most useful. 

(6414) M. S. P. writes : Is asbestos 
paper a good material to use between the plates of a 
storage battery ? If not, what can be used ? A. It is 
better to omit all such material if possible. 'l'he trouble 
with asbestos will be its going to pieces in the solution. 

(6415) E. W. A. asks how to make an 
inexpell!live paste that will do to stick a paper label on 
tin. I have tried several different kinds of paste and 
pne, but after becoming dry the label peels off every 
time. A.  1. 4 parts shellac. 2 palts borax ; water, 30 
parts ; boil until the shellac is dissolved. 2. Add 4 
ounces dammar varnish to 1 pound of tragacanth muci
lage. 3. Balsam of fir, 1 part ; turpentine, 3 parts ; use 
only for varnished labels. 4. Butter of antimony is good 
to prepare the tin for the label. 5. Venice turpentine 
added to good starch paste makes an excel1ent mounting 
medium. 

(6416) M.. C. C. says : Will you kindly 
inform me through your columns if there is anything to 
pnt on windows to keep them from frosting, and what its 
composition is ? A. A thin coat of pure glycerine ap
plied to both sides of the glass will prevent any moisture 
forming thereon, and will stay until it collects so mneh 
dust that it cannot be seen throngh. Surveyors can nse 
it to advantage on their instruments in foggy weather. 
In fact, it can be us � d  anywhere to prevent moisture 
from forming on anything, and locomotive engineers will 
find it particularly useful m preventing the accumulation 
of steam as well as frost on their windows during the 
cold weather. 

to 10 each, the small gear being brass, with an escapement 
as governor? A. The arrangement will involve a very 
large loss by' friction, and as you do not give the rate of 
descent of the weight, the query cannot be answered. 

(6421) L. W_ C. a sks how to figure the 
lines o f  force in a magnet, that is, how many ampere 
turns should I wind a magnet in order to get 10,000 lines 
to the square centimeter. A. For magnetic circuit calcu
lations� see Sloane's H Arithmetic of Electricity,'l  $1 hy 
mail. 'rhe rules are not accurate except for full iron or 
steel circuits, owing to leakage of lines of force. 

(6422) C. B. V. asks : 1. What size and 
how many turns and layers of wire to use in the primary 
of an induction coil where the secondary is 60,000 turns 
of Xo. 30, wonnd in 68 layers? A. Use 4 or 5 layers No. 
20 wire. 2. Would double cotton covered wire do in the 
secondary ? A. Yes. 3. Can you tell me where I can 
get information about induction coils and experiments 
with them ? A. See our SUPPLEMENT, Nos. 160, 166. 4. 
Ahout what length of spark would this coil give with 8 
cells of Bunsen battery ? A. One-eightb to one-qnarter 
of an inch. 

(6423) A. L. C. asks : 1. Is it considered 
safe to have the disks of a dynamo armature in electrical 
connection with the shaft ? A. Yes. 2. Is the black 
oxide of iron on the disks sufficient to insulate them 
from one another ? A. Hardly; it is better to use thin 
paper. 3. Can you give me some practical rule by which 
I can determine, approximately, the number of ampere 
turns necessary to produce a certain intensity of mag
netic force per square inch of area. A. See Sloane's 
H Arithmetic of Electricity," or Thompson's works on 
the electro-magnet. The rules are no t accnrate, owing to 
magnetic leakaee. 

(6424) T. H. M. asks what size wire to 
use in the circuit of the sixty light dynamo described in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 865, the circuit 
to be about two miles long. A. For full current nse No. 
7 wire ; as branches are taken off, proportion tte size to 
the amI erage. 

(6425) W. B. P. asks : How m auy and 
what size cells of Edison-Lalande type will run the motor 
described in SUPPLEMENT, No. 641 ? A. Ten cells type 
w. 

(6426) E. A. T. asks : 1. Will a simple 
atomizing burner be snitable for a smail forge ? A. 
Yes, if properly constructed. 2. How many vlllts and 
amperes are necessary to run motor described in SUPPLE
MENT, No. 7u7, ten inch fan ? A. Twelve volts, two 
amperes. 3. Is the motor efficient ? A. Its efficiency is 
not very high. 4. What ;s  the average expense per 
hour to operate with plunge battery ? A. This has not 
been determined. 5. In calculating the capacity of 
storage batteries, do yon consider both Bides of the 
plate (positive) ? No ; allow 5 to 6 amperes per square 
foot of immersed positive plate. 6. Are sal ammoniac 
batteries with carbon negative eqnal to the Leclanche 
with carbon and manganese ? A. 'l'hey have had exten
sive use, but the Leclanche is probably preferable. 7. 
Do dry batteries generally have more or less internal 
resistance than liquid batteries ? A. More resistsnce 
than chromic acid batteries. 

(6427) G. J. W. writes : How can I 

(6417) E A. G. writes : Please give rule 
for figuring the power derived from balance wheels. A. 
There is no power derived or generated by the motion 
of balance wheels. They only transmit power that is 
imparted to them when augmenting their motion. Their 
usual office is to equalize speed by their momentum, 
through which they transfer the force received at the 
maximum to the minimum sections of the crank revolu-

fix the skins of some small animals 80 they may be used 
for fur s ? A.  Skins. to Preserve (as a Mole Skin).-Sup

tion. When a balance wheel is running free, it gIves out posing the skins are dry, they should be softened 
pmver while in motion . Its weight in pounds multiplied throughout by soaking in pure water ; soft water is 
by its rim velocity in feet per minute is its momentum best, but any ordinarily pure water may be nsed, and 
in foot pounds, and this product divided by 33,000 is its care must be taken that the skins are thus soaked only a 
horse power for any moment. sufficient time to soften them. Then clean off any bits 

(6418) W. H. Van A. writes : 1. Does it of fiesh that may remain on the flesh side, rinse all well, 

ever snow when the thermometer is at zero or bclow ? shake off the loose water, and gently stretch out and 

A. There is no place on our earth where it is too cold to tack on a board, flesh side up. Then sprinkle with a 
snow. Blizzard snow storms have been experienced by mixture'of powdered alum and salt, about two-thirds alnm 

the winter sojourners within the Arctic circle. 2. Is it and one-third salt, enongh to just' cover every part. As the 

ever too cold for snow-if so. why ? A. As a general skin dries, it takes up the mixtur�, bnt if any ?e left on 

rnle, the snows during very cold weuther arc light, for the surface th,: second day, sprmkle on a lIttle more 

the reason that the quantity of watery yapor that the at- water, otherwIse put on more alum an� salt, and 

mosphere can hold at low temperatur. s is very small in sprmkle. Two to three days should he suffiCIent for such 

proportion to the volnme just above the freezing point, I 
small skins, th� i�ea being to gi�e the s�in all o.f the 

which accounts for o
.
ur heaviest falls of SHOW occurring �,!U� an� salt It WIll tak� up while. III a mOIst condItIOn. 

when the thermometer is between 200 and 300 Fahr. I hiS tawmg process makes the hall' firm, a gentle rub-

3. Some persons entertain the idea that it is sometimes bing and beating softens the flesh si�e, and it is pre

too cold to snow. Is that not a popular delusion ? If served from decay, although t�wed SkI?S are nev�r cal

not, please explain why it snows in c,imates where it is culated to stand much �ettmg. ThiS process IS well 

intensely cold ? A. 'l'he popular saying that it is too adap:ed for �ll small . skms, although th.ose which are 

cold to snow is only comparative, and not strictly true �eavl€r reqUIre more tIme, and th� flesh SIdes are some

for any zone, and may be derived from the comparative tImes �olded together, and the skms roll�d �p.  When 

dryness of very cold air. 'l'he atmosphere when satu- the skms are f�eshly taken off, �o soakmg IS need�d, 

urated, and ready for snow fall, contains but one-half a. but more car� IS then called for m thoro�g�ly washmg 

much water ilt zero as it does under like conditIOns at off and eleanmg them, and the first applIcatIOn of salt 

200 , and but one-third as much as at 320, and this is about and �Ium sh�llld be in proportions of one-�al f e�ch. . It 

the average volume of snow storms at these tempera reqmres the !"dgment of a tanner to deal WIth skms m a 

tures, although special conditions sometimes produce ex- dry state. WhICh may hav,: become. partly damaged be

treme snow falls. fore drymg, and I t  reqmres specml knowledge also to 
tell whether a dry skin is BO damaged. 

(6419) G. T. asks : 1. O n t'  part. of dias-
tase can convert 2,000 parts of starch into dextrine and 
then into grape sugar, at a temperature of 150° Fah. How 
much longer would It  take if the temperature were 100° 
Fah. ? A. It will not operate at a low temperature. �. Has 
diastase any converting power over cellulose or gum of a 
starchy nature ? A. Not over cellulose. 3. Does atmo
spheric oxygen t.ake an active part in the conversion ? A. 
It takes no part. 4. Does diastase convert starch into 
sugar by abstracting the element of water ? A. No ; by 
fixation of water. 5. How is cellulose converted into 
glucose ? A. By treating it with perfectly cold oil of 
vitriol, and after standing rubbing it up with water, and 
boiling the mixture thus diluted for three or four hou", 
with replacement of the water. 6.  Where can diastase 
(commercial) be procured ? A. Address Qneen & Co., 
Philadelphia, Pa. 

(6420) G. A. writes : 1 .  How many 
gravity cells 6xS will it take to maintain a chloride accn
mulator, giving a current of 6 volts, 250 ampere hours, 
nsed from two to four hours per week. runmng )4 horse 
power motor ? A. 32 ceUs--eight in series, four in 
parallel. 2. How long (about) will it take to charge said 
accumulator for same amonnt of work, with a dynamo 
having a current of 25 volts and abont S amperes ? A. 
Five hours. 3. What power (about) will I get out of a 
500 pound weight hung in a chain on a sprocket about 10 
inches diameter, geared from 1 to 1,000, having 3 gears, 1 

TO INVENTORS, 
An experience of nearly flfty years, and th e preparation 

of more tban one nundred thousand applications for va" 
t,enLS at borne and abroad, enable us to understand th e 
laws and practice on both continents. and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating t he  securing of patents. either at borne or 
abroad. are invited to write to this office for prices, 
which are low, in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIlGNTIFIC AMERICAN, 361 Brmftl
way. New York. 

INDEX OF INVENTIONS 
F o r  which Lett er. Patent o f'  tbe 

U n i t e d  State. were Granted 

February 12, 1895, 
"-ND EACH BEARING THA'I' DATE. 

[ See note at end of list about copies of these patents.) 

Adding and daily receipts registering mecb anism, 
cas b ,  J .  H. Voss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  534:,184 

Aerating beer or ale. device for. M. H. Hart . . . . . .  533.890 
Air compressor, J. F. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . 534,192 
Air purifying device, C. Peters . . . . . . . . . . . . . . . . . . . . . •  {)34;,24:3 
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A lal'm. See If Ire alarm. TUlle alarm. I �"urnace. See Boiler furnace. Roastin� fur- Sheeting roB, Don·adbesive, J. H. Mitchel l .  . . . .  534,071 
Al lOY, quaternary, De SU8lJli & Lang-luiS . . . . . . . . • .  533,970 nace. . " . ..  RlnTlj!le planmg- mactllne, \\or, J. Pugh . . . . . . . . . 5:34..173 
Alt t t lldes at sea, ll1 :;.trulllent �Ol' obtauung. R. T. �'urnaces. cement ring f�,r bot,alr. E. C. Jjox . . . . . .  �,l4� 81g-nal. See Block system Bumal. Hallway 

1\101'ehou:;e . . . .  . .  . . . . . . . . . . . . .  534.2'>...5 Furmture. convertIble, E. S. ::5mltb . . . . . . . . . . .  ' "  53:�.� slj;mal. 
Ama'n lIHator, gold, A ,\: .1 . "V. Carhmll . . . .  . . .  . .  534,196 F'use, S. Jackson, Jr . . .  . .  . . . . . . . . . . . 5:��,107 blgnal mechanism, 8. H. Stupakoff. . . . . . . .  . . . . .... 534.,235 
All i  uar trap, J .  ti heJ'l'ett . . . . . . . . . . . . . . . . . . . . •  5.14,U14 Fm;e blQ( k and socket, 1" .  \V. Mount . . . . . . . . . . . . . . .  533,913 Skid. barrel ,  II. K Williarus . . . . . . . . . . . 534,130 
An \ 1 e  8upport. A. Se�t:l l er . . . . . . . . . . . . . .  534,179 Gauge. See Clapboard gauge. Pressure gauge. . . Huow meltmg compositIOn. J . W. Hallman . . . . . . . .  533.950 
Aq larLU!U. L. Rube . . . . . . . . . . 534.052 GalvaniC battery, \V. P. Freeman . . . . . . . . . . . . . . .  :)?4,O,)6 �oap shaver. L. Malzacher . . . . . . . . . . . . . . . . . .  ; .  534,117 
Armature calls, apparatus for .vmdlng. H. Gelt'len- I Game apparatus. E. Preston . . . . . . . 5a4-,08U Soo�, apparatus for manufacturmg caustic, '1.  

hOllPr . . . . .  . . . . .  . . . .  533.88.1 Garbag:e. etc . •  extractor awl evaporator for, fj .  G. .. ( , Craney . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  fi:'34'� 
Armature for dynamo electrlC macll 1nes. H. F. I \Vlt:lelogel . . . . . . . . . .  . . . . . . . . . . . . . . .. . . . . .  533,940 �oldex: macb1 l1e, Wife, F. W. Scbultz . . . . . . . . . . . . .  534.054 

Pal sb 11 1 . . . . . .  . . . . . . . .  . .  . . .  5�4 Gi9 Garbage. process of and ai'paratuM for treatlng. I Spmnmg, a�aratus for faClhtatlllg dotting bob� _ 
Armature w iudln�. D. P Thomson . . . .  . .  . . 533.�30 K Holl han.s . .  . . . .  . . .  . . .. . .  �.� bms 11�. • Clougb . . . .  . .  . . . . . . . . . . . . . . . . . . §?4.1� 
Armor plates manufacturmg Scbmltz & Ehrens- Garoage, treating. E. Holtbaus . . . . . . . . . . . . . . . . . .  53: .RHO Spool caLHnet. E. H. Nortbcutt . . . .  , . . . . . . . . . . . . . . . .  5a3.ooa 

berger . . . .  : . . .  . .  . . . .  :. . . . . . . . . . . . . . . . . . .  53� ,li.s Garhage treatmg al?parutus, E. Holtbaus . . . . . . . . .  §?;).S�7 1 �prmg-. �ee VeblCle sprl1lJl. . . Au!!er bit. A. L. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53a,sr...s G-armellt clasp, C. fi .  ltoper . . .  ; . . . . . . .  534.051 Square, foidillg. A. G. McUonald . . . . . . . . . . .  . .  . . . .  534.2f? 
Autolyre, A. M. Roos . . . . . . . . . . . . . . . . . . . . . . . . . .  53,4.�1� (;al'IUent RtL etcbmg apparatus. R. C. & G. A .  , � .  Stay. dres8, H. �. Stone . . .  ,' . . . . . . . . . . . . . . . . . . . . . .  5.14,233 
Bal lll.2 press, H. Deitz . . .  . . . . .  . . . . .  . .  . . . . . .  534,205 I Hutherfolfl , . . . . . . . . . . .  ?j4.( .. '),� �tfmm bOller, se�tlOnal, G. jqlhon . . . . . . . . . . . . . . . . . .  !j.�,878 
Hall apparatus for practICing golf. etc., captive. (�armellt suplJorter clasp, J • •  D .  Hardmg . . . . . . . . . . .  ';!34,U44 �team trap, A. � .  Nagle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Q6:3,999 

R. U. Graham . . . . .  . . . . .  534.041 Gas engllle. J . W. IJambel't . . . . . . . . . . . . . . . . . .  fi:1.t,lC:; Steam trap, J . Poulson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?,'33.9p' 
Battery .  See �lectrIC battery. Galvanlc bat... I Gas eng-me. Rider & \ l V U IIl . . . . . . . . . . . .  5:�3. ·r2- �tea1l1er. wheat, F. M .  Cam� , . . . . . . . . . . . . . . . . i}:34,W}{1 

tery (� as genel ator, J. II. MI \ }�r. Jr. . . . . . . . . . . . . . . . . . .  5:34,('70 �t()ckJllg su pportmg clasp. C. � .  Roper . . . . . . . . . . . .  534.050 
Bearing, ball, 'V. Meeker . .  . . . . . . . . .  . .  5..,\4,('.47 GaLe. \V ll lttenberg &; Hawkl llS . . . . . . . . . . . . . . .  5:W,lZ!1 Stone drag. A. \V. Bal lou . . . . . . . . . . . . . . . . . . . . . . . . . . .  53,'i .. mn 
Bert and table combnled foldIng. H. Hastnepen . .  534,0Gf> Gate (Jperat l l  g mecbanlsm. \V. Wise . . . . . . .  , . . . . . 5:�4,18b Stove lId, Di l lenbeck & Clute . . . . . . . . . . . . . . . . . . . . . . .  534.o..�4 
Bell striker. automatIC, E. Rogers . . . . . . . . . . . . . . 134.010 Generator. See (;us f,!"enct'atol'. � ,  ::-;tove. vapor or ga,8, H. H .  Kelley . . . . . . . . . . . . . . . . . .  f?34,16� 
Belt suspender. Freeman & Marble . . .  , . . . . . . . . . . .  533.882 (;rlnd�ng Illacbme, 'V E. Cook . . . . .  . . . . . . . . . . .  oil4,2IF �traw burne�. F. �Irtanner . . . . . . . . . . . . . . . . . . . . . . . . .  �'13,886 
Bending macbIne, roll er, C. P. HIgams . . . . . . . . . . .  5&1.989 Onndmg wheel ,  J H. Kw!.! . .  . . . . . .  . . . . . . . . . . . . ?');.�'�'f �trollg box. ::\. L. t:;aunders . . .  " . . . .  . .  534.012 
BICycle, H. D. MOise . . . . . . . . . . . . . . . . . . . . . . . . . .  533.912 Gun. magazine. U. F'. Ei'ogerty . " . . .  . . . .  . . .  0?3,'}�9 Sunshade" portable, Ack�rmanll & b robllCb . . . . . .  534 ,058 
BICycle saddle, L. L. RlCbmoml . .  . . . . . . . . . . . . . .  5,.'�3.921 Huns, safety breech loCIt tor, L. \ .  Benet . . . . . a;j:j.860 �,wltcb . , see ... Rat lyYBY sWItcb. 
Binder. temporary, R. R. Vernon . . . . . . . . . . . . . . . . .  534.090 Guns, safety lock for maclnne. L. V. Benet . . . . .  5:'),�,8)9 ,l ank . . 8ee li }uslnnJl tank. 
BIt. See Auger bit. Hammer. dr�)p, F. A. Pratt . .  . . . .  . . . .  Q?4.008 rele�naph l�g mach we, a�Jtomattc. C. E. Yetman, .. 584,025 
Blind slat rod \V. H. McFarland . . . . . . . . . . . . . .  534.076 Hanelle, 1. Pierce . . . . . . . . .  � . . . .  534,003 Telephone and telegraphIc system. corublI1ed, C. 
Block svstel11 Signal, electric automatic, J. B. Hanger. See Hat and coat hanget'. Shaft A. Shea . . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . . .  . . . . .  �,08j 

Stew-art . . . . . .  . . . . . . . . . . . . .  . . . .  533.926 hanger. , " Telepbone metallIC CtrCUlt, C. A. Shea. . . 534.083, L 34,085 
Blower, steam jet, 'V. Storm . . .  . . .  , . . . . . . . . . .  534,087 I Harrow disk sbarpener. 8tlles & Chrestanson . .  533.�7 Telepbon' c and telegraphlC system. combmed, C. 
BOi l er. See Steam 1J001er. Hat and coat bangeI', G. Ander�OI! . . . . .  . . .  5.14.0»9 , A. Sbea . .  . . . . .  . . .  . . . . . . .  . . . . . . . .  . .  533.;*57 
BOi ler furnace. steam. J .  Smithley . . . . . . . . . . .  f>3t.0l6 1 Hat blOCk. J. l\1alsnal l . . . . . .  . . . . . . . . .  . .  �1,908 rh !ll couphng-, G. A. Fowler. . . . . . . . .  . . .  . . . . . . . 53B, .l86 
BOller furnace, steam. T. York . . . . . . . . . . . . . . .  , . . . .  53t,026 1 

Hay frame brake. P. \V. Pursley . . .  . . .  ,' . . . .  034,081 r�]] J J  couplllllZ. O. B. McCapes . . . . . . . . . . . . . . . 5:.)4,121 
Boltmg apparatm�. C. �-'. Hardy . . . . . . . . . . . . . . . . . . . . . 5::J.4.04� Heat,. regulatl1lg apparatus. automatlC. W. 

1
1;ICkler. office., �". A. Herrick .. .  . . . . . .  . . . . 534.101 

Bootjack, G. C. Ferguson . . . . . . . . . . . . . . . . . .  534,0,q.� \\ aters . . . . . . .  . . . . . . .  ?,33,�75 'lIme alarm. electrIcal. \�. Wil ke . . .  . . .  5,'),1,979 
Buttle cap, W. II. Northall . . . . . . . . .  . . . . .  . . .  . .  . .  5at,OO! HeddJe makmg' macbme. ,T. Benaz:et . . .  . . . . . . . . .  53.1,858 Tires, valve for pneumatIC, G. H. Tansley . .  . . 533,973 
Bottle stopper. G. Ii'. Atwood . . . .  . . .  . . . . . . .  534,188 Heel edge burnlSh ln,2 and rtmsbln,2 macbIne, . " Toba('�o casing and flavorIng machine. J. H. Kes-
Bottle stopper, G. S. Cllamberhn . . . . . . .  . . . . .  5.:4,031 boot, C H. SoutlJall . . . . . . . . . . . . . . . . .  53.3,968 ter . . .  . . . . . .  . . .  . . .  . . . . . . . .  534,162 
Bottle stopper. B. Ramsay . . .  . . . .  SM,174 Hook. See Check b09¥' Tob�c.('o leaves, machme for treatmlZ, J. W .  
Box. See Match box. PackIng box. Strong InductlOn converter. 1.  A. E(l ison . . . . . . . . . . . . 53t,208 r '  � rIes . . . . . . . . . . . . . . .  . . .  5.'34.147. 5,'-W.148 

box. Inhaler, P'. F9rne . .  . . . . . §?3.880 1 obacco plants, treatmg, 8 .  T. Cole et a1 . .  . . .  534.095 
Box making mach ine, A. Carev . . . . . . . . " . . . . . . . . .  534,136 [n lector, R. h. Brooke . . . . . .  . .  . .  �.1(,�94 TOIlet flask, W. A. Brabrook . . . . . . . . . . .  " . . . . . . . . . .  533,862 
Brake See ('ar brake . inkstand cover, PblllIp� &; palmer

\
Jr . . . . . . . . 534, .... 27 'roy swing', C. H. Brooks . . . . . . . . . . . . . . . . . 53(,093 

Bridge, G. N. Clymer ' . . . . . . . . . . . . . . . . . . . . . . . .  5.'33,032 Insect exterminator, Twyman & 'r lomas . . .  5:�.127 rrransfer case and bill tHe, combined, T F. 
Brusb .  J A. Sampsell . . .  . . . . .  . .  . . . . . . . . . . . . . . . .  534.011 Insect extermmator. H. Wagner . . .. . .  533.933 r 1 McG�rry . . . . . . . . . . . . . .  . . . .  . . . . . . . .  534,226 
Brushing rnacbinf F. \Vaters . . . . . . . . . . . . . . . . . . .  53l,128 Jack. See Bootjack. lrap. See AnImal trap. Lead trap. Steam 
Bulletm board. M: Petry . . .  .' . '. '  . . . . . . . . . . . . . . . . . . 538.915 J acket and waIst, combmed, M. Loewenthal . . .  533,994 trap 
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���k�.�,. �: Q83.863 �����s.�nt;;��ctlOn de'vI(�e' 'for' 'car: 'M:: ij: 'Hub: 534.113 
Burial casket lilllng. Louden &; Stremmel . . . . . . . . .  5.34.166 I Journal be�rlIlg, roller, B. Beaupre ." . . . . . . . . . . . 533.983 1 bard . . .  . . . . . . . . . . . . .  . .  . .  . . . .  . . .  . . . . .  533.gqo 
BUrial vault. C. 'V. 8pen>Jer . . . . . . . . . . . . 534,232 Ladder ana portable platform. scalmg, W. H. 'lube bendmg macblne, J E. RIChard . . . .  533,965 
BU�:;ne�ee 011 burner. Straw burner. Vapor La�����i'��Ck · . .' .' · .  
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Button attachIng machIne. 'V. E. Elliott . . . . . . . . . 53.�.874 Lamp. Argand. T. Hipwell . .  . . . .  . .  . . . . . . . . . . . .  �14.103 'l1ypewritmg mach me. J. W. 8chuckers . .  . 534,013 
Cabinet. work, M. S. llason . . . . . . . . . . . . .  " . .  " . . . . .  5.14,118 Lamp, electrlC arc, T. Spencer . .  . ' . . . . . . . . . .  ,}34.086 Valve, Grubb & Bmns . . . . . . . . . . . . . . . . . . . .  534.042. 534,043 
f':tke machme. H. Hueg . . . .  . . . . . . . . . . .  534,106 Lamp mament, incandescent, 1\ A. Rdl son . . . . . . . 534,206 Valve. J .  H. PIerce . . . . . . . . . . . . . . . . . . . .  . . .  534,228 
C�J Jpers. :nwrometer. O. J. Ebert . . . . . . . . . . . . . .  533,872 Lamp, lllcandescent electrtc. 'J'. A. EdIson . . . . . . .  ��H.2O? Valve for operatmg automatic brakes, Rowel l &; 
Ca1nera See Mae-azme camera. Latch and lock, combIned, E. N. Beebout . . . . . .  , . . .  nH4.242 Ayer . .  . . . . . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  .53t,244 
Candle holder. crimper. and cutter, combmed. A. Lathe. E. J. McCl�l1an . . .  . . . . . . . . . .  533.997 Valve, pressure reducing, E. P. Holly . . . . . . . . . .  533,95.'1 

• J .  Carter . . . . . .  . . . .  . . . . . . . . .  53.1.137 Lathe. wood turn mg. Matthew & Col i ler . .  . . .  53.1,119 Valve. stralgbtway. J. H .  Layman . . . . . . . . . . . . . . . . . . 533.991 
Cane. etc . • apparat us .for erpressing Hap 01' JUIce Lead trap aud mak1D� same, J .. l<\ \\ olff . . . . . . . . .  5a4.057 Valve. straIghtway. J. Powell . . . . . . . . . . . . . . .  534.004, 534,005 

from .  I). Drnm 1nond . . . . . . . . 533 871 Leather. manufacturtng artIcles of sole, M. Vapor burner. I. Culver . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.:14,202 
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C�1t' roup l ;ne', P. Brown . . . . . . . . .  , . . . . . . .  . . .  . .  5.33,985 Letter ooxes. construction of. F. Conrad . . . . . . . .  534.141 Vebicle, C. H. Stratton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  534,019 
( " Ir eouplmg. C. 1,. Buswell . . . . . . . . . . . . . . . . . . . . . 534.09. Loader. coke or coal. W. Wrlgbt et al . . . . . . . . . . .  53.1,024 Veblcle sprmg, C. A. Beblen . . . . . . . . . . . . . . . . . . . . . . . .  5.%190 
��� �g�gt:g�: �'. ��
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d . .  : . : :  . . . . . . . .  : . : : . : : :  . . . . . �:i� tg��m�t��e�������i�� ���oynton . . . . . . . . . . . . . 5.'\3,861 ��r��:�ed:���a�ie�l�b:i: ·C\i;iis · .' .' : · .' : · .' :  . : .' .' : . . . �:= 
Car dranght rIg'gmg, railway, '1'. B. Kirby . . . . . . . . 5.'34,221 Loco.mntive or other water tube boller, G. J. Per- Vendtnl! machIne, cOIIlMcontrolle�, C. A. Shattuck 53.1.9('.16 
Car fendl:'r. A. Plena . . . . . .  . .  533.916 kIllS . . . . . . . . . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 534.{X)2 Votmg machIne, A .  O. Abbott . . . .  . .  . .  . . . . . . . . .  534.239 
8:� i�g���: �tr��i.SL��a�:�� & MattICe . . . . . . .  �',�1 t���c
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Car II fe-savllJll guard. Mauro & Renzo . . . 533,961 Magazme camera, A. IJundehus . . .  . . . . . . . 534.115 Washer. See Nut lock washer. 
Car motors or other electrICal appal'atm�, regulat- MagneSia. makmg light carbonate of, H. Ende- Washing macbme, Anderson & Ha:mmarstrom . . . . 534,027 

1 0 9  deVICe for, H. !l'. Parshall . . . . . .. . .  5.)4,018 mann . " . . . . . . . . . . . .  . . . .  . . . . . . .  . . . .  534,213 Watch bow fastener. Eo J .  Swedlund . .  . . . . . . 5�a.928 
Car �afety att'1chment, street, A. F.. Hughes . .  534,218 Magnesium carbonate, making l ight, H. Ende- Watchmaker's tool, W. C. Seyfl'ledt, . . . . . . . . . . . . .  538.923 
Car wheel ch il l , \Y . Fawcett . . .  531,215 man�) . . .  . . . . . . . . . . . .  .. .. . . . . . .  . .  . .  . . . 534,212 Water closet eeat attachment, J. H. Stevens. Jr . .  534 018 
Cars, mean8 for mounting dvnamos on raIlway, MagneSIUm carbonate, makIng 11ght basIC, E. \Vater column. J. N. Poage . . . . .  . . . .  . . . .  . . . . .  . .  533,917 

W. Biddle. . . . . .  . . . . .  . .  . . . . . . . . 534J)92 Rueff . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  534.177 Waterprooflng and preservin� brIck walls, etc .• 
Carbon, arc lamp, E. Tbom�on . . .  53.1,932 Match box. selfMligbtmg, A. Rothschild . . . . . 534.176 compOSition for. R. D. Gates . . . . . . . . .  " . . . . . . .  533,883 
Cflrbon filaments, manufacture of, T. A. FJdlson . .  534,207 MathematIcal and drawln� mstrument, A. M. Wheel. See Fifth wheel . Vehicle wheel. 
Card ooard groovll1g machine. I�. NIColaI . .  . . . .  534,000 II EnglIsh . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  534,099 Windmil l .  F. A. Mathews . . . . . . . . . . . . . . . . . . . . . . . . . .  534,167 
Card�, drawer or box for holdmg. mdex, H. J. Measuring apparatus. A. Y. Reeder . . . . . .  . 5.)4,082 Window, L. H. Mullikin . . . . . . . . . .  " . . . . . . . . . . . . . . 534,074 

Hall . . .  . .  . . .  . . . . . . . . . . .  533,988 l\Ieasurmg vessel . J . A. Hooper . . . . . . . . . . . . . . . . . . .  534,154 Wmdow guard, M. D. Wledinger. . . . . . . . . . . .  . . . . . . 533,937 
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Cbain. drive, T. B. J effery . . . . . . . . 533.1)57 Mllllll/! macbme, \Vhitney & Jobnston . .  . . .  53.1,978 Woodworking machines, ChIP breaker for, Marsh 
Cbair. J. H. Howe . . .  . . .  . . 53.I.06g MI litoI' tool, A. H. Kent . . . .  . . . . . .  . . . . . . . 53.1.220 & Overb iser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 533,996 
Chair base and �prlllg support, J. Harrmgton . . .  534.065 Mf)istener and sealer. envelope, J. M. Dempsey . . . 533,948 Wrench, J. S. Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5�i4,142 
Check hook, 'V . . Maloney . .  . . .  533,907

1 
Mouldmg and making same, ornamental, W. 1\1. Wrench , F. Hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  534,064 Cbeck rower and drill corn planter, combined, E. rrerrlberry . . . . . . . . .  . . . . . . . . .  . . . . . . . 534,055 Wrench , A. L. Rose. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  5.')(.124 

K. Hayes . . . . . . 533,9�2 Motor. See Currel:1t motor. Yoke center, neck, N. F. Harns . . . . . . . . . . . . . . . . . . . . .  533,889 
Chimney cap. W. :\Jaclrert .. . .  533,995 Mower. lawn. F. H. ZOhe . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'14,187 
Chocolate dipPIng or coating macblne. W. I MUS-lCal lllstIUment. R. Essig . . . . . . . .  . .  . . . 534.14-4 

\Valter . . . . .  . . . . . . .  . . .  . . .  533,974 ) l\tJmncal l llstrument, H. Eo Geisendorff . .  . . .  . 533,884 
Churn. J. B. Beam . . .  . .  . . . . . .  534.132 ' MUsical instrument string clamp, Hafer & Love 5.14.063 
C\sterns, mean� for cleaning, O. ; . Daly . . . .  534.,203 i Nail set, combination. J. Dowling . .  . . . . . . . .  . .  fJ34,143 
Clamp. See Dado clamp. RaIl clamp. Screw I Nut lock, J W. B. Cook . . . . . .  . . . .  . . . . . . . . . . . . . .  534,201 

clamp. Nut lock, W. A. Matter . . . . . . . .  . . . . . . . .  53.�.909 
Clapboard gauge and marker, W. S. McCrea . . . . . .  533.9H Nut lock wasber, F. P. Hinds . . . . . . . . . . . . . . . . . .  . . .  53.",8g5 
Clasp. �ee Garment clasp. Garment supporter Nut tappmg machine, W .  J. Slenel . . . . . . . . . . . . . . . . . 534.01b 

claso. Stocking supporting clasp. Oil burner, H. C. Hornish . . .  . . . . .  . . . . . . . . . .  533.89? 
Cla8V, G. L. SmIth . . . . .  534.181 Optometer, H. A .  Huntington. . . . .  . . .  . . . . . . . .  534.156 
Clock syncbronizer, H. S. Prentiss . . . . .  533,919 Ordnance, constructIOn and operatIOn of, J .  
Closet rall�e, washout. Cltfford & Gavm . .  . . . . . . 5.'14.062 Faust . . . . .  . . . . . .  . . . . . .  . . . . . . . . . . . . . . .  53.1.214 
Clothes lirler, H. W. Llbbey . . . .  . . . . .  . . . . . . . . .  533,993 Ore crus bel' and amalgamator. J. Sutherland . . . .  5:-)3,971 
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Comblllatlon lock, L Summer . . . . . . . . . . . . . . . . . . .  534,088 Packing, piston rod. T. H. Holmes . .  . .  . . . . . . 534,104 
r,0mpass, beam. Hemkel & Weber . .  . :  . . . . . . . .  53.1.152 1 Pampblet covering mac�in.., G. W. & H. C. HUll . .  53.1.219 
( ompasses, electrlcally operated recordmg tn- Paper feedIng machme. r. � : . Dexter . . . . . . . . . . . . .  534.096 
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Contro l ler, senes paral lel, E. D. Pnest . . .  . . . . 533.m Pencil or pen bolder for 8lates or drawinlZ boards, 
Conveyers, compensatlDg gearing for. J. M. P. Eo Hannum . .  . .  . . . . . . . . . . . . . .  . . . . 534,150 

cop?:i.�lrlw·o�nd, 'S: ',V: 'Wardweli; J·r · ·  . .' .' .' .' .' . : .' .' : :  �:� P
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Cotton gm, roller. J. E. Coleman, Jr . . . . . . . . . . . . . . . .  5:=W.140 Pi ll. See Safety pm. 
Cotton gm, saw, J. W. Cooper . . . . . .  . . . .  . . . . .  533,866 Pipe. See Pump suctIOn pipe. 
Couplmg:. See Car couplmg. rrhill couplIng. Plpe fastener. H. N. DavIes . . . . . . . . . . . . . . . . . . . . . . . .. 533 870 C,wer for mi lk or other cans, A. Ernst . . . . . . . . . . . .  h33.876 PIpe section, angular. F. A. Swan . . . . . . . . . . . . . . 534,021 Cover. frywc: pan. D. Cleary . .  . ,  . . . . . . . . . . . . . . . . . 53t,138 Plant support, adjustable, .J . E. HutchIson . . . . . . .  533,901 
Crank arm, Brachhausen & \Volff . . . . . . . . . . . . . . . . . . .  534,135 Planter and fertilIzer d i strIbutIng attachment 
Crimpmg macbme, 'V. Todd . . .  " . . . . . . . . . . . . . . . . . . . . 534,022 for plows, seed, A. D. Simpson . . . . . . . . . . . . . . .  533,924 
Crusber. See Ore crusher. Plating for vessels, etc., W. Stewart . . . . . . . . . . . . 534,183 
CultivatIOn apparatus, steam. R. H. Fowler et al.. 534,216 Plow, chopper, and planter, combIned, N. H. 
CUltlVUV)l', R. A. Boudreaux: . .  . . . . . . . . . . . . . . . . .  534.1d4 Newton . . . . . . . . .  " . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  534,122 
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Cult ivator bead. adjustable, J. N. Clouse . . . . . . . . 63!,199 Pressure gauge, steam. N. W. Pratt . . . . . . . . . . . . . .  534,007 
CultIvators, slide for tongueless. J. J) MonRg'ban 533,96'2 Pres8ure reg:ulator, J. D. Brassmgton . . . . . . . . . . . . . .  533,864 Current motor. aiternatlllg, R. H. Hassler . . .  . . .  534.151 I Pump, R. H. Horton . . .  . .  . .  . . . . . . . . . . . . . . 53.'3,955 Cut-off mecbamsm for stand pipes, R . . McGowen .. 534,171 Pump. centrifugal. S. HugbeR . . . .  . .  . . . . . . . . . . . .  533,956 
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Cyclometer. J. E. Bean . .  . . . . . . . . . . b34,133 I Pump. force, G. W. AldrIch . . . .  . . . . . . . . . . . . . . .. 534,240 
Dado clamp. J. T. FraZIer . . . .  . . .  . . . . . . . . . . . . .  533.881 1 Pump 01 unger attachment, Burke & McKune . . . . . 5..'14.195 
Dehorner, H. W. Leavitt . . . . . . . . . . . . . . . . . .  534,112 Pump section 1?Ipe, F. Betts . . .  . . . . . . . . . . . . . . . . .  534.191 
Display card and holder. 'V. F . •  Tones . . . . . . .  . .  534.157 Punch and re�nster, ticket. W. '1\ Jenkins . . . . . . .  5.13,903 
Door fastener, J. A. HICkok . . . . . . . . . . . . . . . . . . .  534.15a Radiator, C. A. Ba11 . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . .  534,029 
Dred!:!'Ing apparatus. J. Gwynne . . . .  . .  . . . . . . . . . . . 534.14g Rai l bendmg tool, J. R. James, . . . . . . . . . . . . . . . . . .  " .  534,108 
Drter. See Clothes drier. Rail cJamp, G. W. Parsons . . . . . . . . . . . . . . . . . . .  531,172 
Drier for brewers' gTams, etc., P. B. 'rayJor . . . . .. . . 533.929 Railway condUit system, electrIC, 11'1. S. Daven-
Drill. See Coal drI l l .  port . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  5.'lB,869 
Dnllmg machine, Smart &. Mart III . . . . . . . . . . . . . . . . .  53-tIRO Railway crOSSIng, R. Fuller . . . . . . . . . . .  . . .  . .  . .  534,037 
Dryi:lg cyhnder. l'otary, J .  Mandot . . . . . . . . . . . . . .  533 9fJO R811wav distributIOn s)- stem. electrIC, W. H. 
Dust collectmg deVIce, O. R. Moffet . . . . . . . . . . .  534.120 Knurht . . . . . . . . .  . . .  . . . . . . . . .  . . . . . . . . . .  533.905 
Dust collector. J .  H. Holland . . . . . . . . . . . . . . . . . .  534.068 Rai lway SIgnal semaphore. D. H. Wilson . . . . . . .  53.1.938 ElectrlC battery, J. M. 'Vel ls . . . . . . . . . . . . .  533,936 Railway Signal. track operated. G. M. Cbace . . . . .  533.865 
lIJlectrtc conductor tip, A. Metzger . . . . . . . . . . . .  5.)3.BLO Hanway SIgnalIng apparatus. C. L. �'ielder . . . . . .  533,877 
E l ectrl� controIler. G. F. Carel . . . , .  . . .  534,060 RaIlway �pIke. G. G. RhoderlCk . .  . . . . 534,230 
Ele���k��;�In�:. �.I�

ern�t1l1i! .
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DESI GNA. 
Bowl. etc" H. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 036 
Box. W. Q. Tolman . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.032 
Box or caslDg for cIgarette wrappers, J. Caben . . .  2t,OHl 
Box pattern. CIgar, S. D. George . . . .  . . . . . . . . . . . .  . . .  2 1 .GOO 
Box. w'Joden. F. J.  Edgars . . . . . . . . . . . . . . . . . . . . . 24.033. 24,031 
Box, wooden, \-V. C. Estes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 03f) 
Carpet, C. �'. Gedney . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  . 24,017 
Carpet. A.. L. Halhday . . . . . . . . . . . . . . . . . . . . . . . . 24,018. 24,019 
Carpet, J. 8. Neil . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  24.020 to 24,022 
Carpet. A. M. Rose . . .  . . . . . . . . . . . . . . . . . . . .  24,023 to 24.028 
Cbalr, Burf, P. A. Kubn . . .  . . . . . . . . . . . . . . . . . . . . . .  . .. 2 1 ,038 
Counter. S. J . Sberer. . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  24.0&J 
Draughtsman's instrument, W. K. Palmer . . . . . . . . . . 24,W:l 
Harne hook, N. S. \Vllson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.011 
Tobacco pipe. W. Dem uth . . . . . . . . . . . . . . . . . . . . . . .  24,029 
Umbrella bolder, E. D. Verity . . . . . . . . . . . . . . . . . . . . . .  24.037 
Velocipede brake sboe, G. F'. Hall . . . . . . . . . . . .  . . .  24,00) 

TRAD E M A RKS. 

Agricultural implements. JohlJston Harvester 
Company. . . . .  . . . . . . .  . . .  . . . . .  . .  . . . . . . . . . . . .  . . . . . . .  26,058 

Beverages and flavoring extracts, carbonated. 
Victor Barotby Bottlers Supply Company . . . . . .  26.028 

Bluln�. liquid, A. E. Stewart . . .  . . . . . . . . . . . . . . .  26.036 
Canned meats, fish, ve�etables, and fruits, R. C. 

Will Iams & Company . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,043 
Cement for umting and mending artIcles of all 

kinds. Kay Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,051 
CIgars. Power Grocery Company . . .  , . . . . .  , . . . . . . . . . . 26.048 
Coffee, OblO Coffee and Spice Company . . . . . . . . . . . . . . 26,045 
Flour. H. W. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.038 
Flour, wbeat, G. W. Copland . . . . . . . . . . . . . . . . . . . . . . . . .  26,039 
Flour, wheat, Northern MIning Company . . . .  26,().U, 26,042 
�"lour. wheat, Saginaw Mllhng Company . . . . . . . . . . .  26.0«) 
Hose WIth a woven covering, .T. B. Forsyth . . . . . . . . . 26,018 
Hose, woven. Boston Belting Company . . . . . . . . . .  26.017 
HosIery, gloves. Jersey Iloods. and similar knit 

fabrics, Gebruder Lohse . . . . . . . . . . . . . . .  . . .  . . .  26,015 Medicated material, powdered or dlssolved, for use 
on tbe buman body. Medical Novelty Company 26.026 

Medicine and dru2' in powder and tablet forms, H. 
C. DueriDg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,021 

Metal, antIfnction, W. N. Rumely . . . . . . . . . . . . . . . . . . .  26,057 
Paints. Tarr & W onson . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,049 
Paints, oils, and varnishes, Central Paint, 011 and 

Varnish Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 000 
Paper. envelopes, lists and forms, Jetter. Ameri ... 
per�������

i
oit3���6��·atid pe'rfumery'C'ompany �:&l� 

Remedy, catarrh ,  \J. Driscoll . . . . . . . . . . . . . . . . .  26,019 
Remedy for fever and whoopIng cough, Farbwerke, 

vormals Melster. LUCIUS & Bruning . . . . . . . . . . . 26,022 
Remedy for throat and lung troub1es, J. E. La Rocque . . . .  . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . .  26.024 
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O lt lH N A lt  Y lt A 'l' E!S. 

I n td d e  l' nae. ench j u wel'lioll • •  ' S  centM n l i ll e  IInelt: P n � .· .  e R e h  i ll !il e l' t i o ll • M - ... 81 . 0 0  n l i n e  
rw- For smne classes of Advertisements, Special and 

Hi{Jher rate:;; are l'equlred. 
The above are char�es pel' ag-aLe hne -about eiclH 

WOl ds per hne. 'l'hlS 1l0tlCe shows the Width of tbe line 
and 18 set In agate type. -w,n�ravlngs may head adver
tisements at the same l ate per ag-ate lIne, by measure· 
'Dent, as the letter pless. Advertisements must be 
received at Publicat IOn Office as early as lJ.'hW'sday morning to appear m the fnl lowln2' week's issue. WO�Pau�!!!���e�����S 

time and money by using our 

FootandBand Power Jl1acnineIg 
SEND FOR CATALOG UES

A-Wood-working Machinery. 
B-Lathes, etc. 

SEDECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. Y.  

LAT H E S Shapers, PJane1"s, DrIlls, Mach1ne Shop 
� Outllts, Foot Latbesl Tools and Supphes. 

Catalogue Free. SEBAS'l'IAN LATHE CO., 
120 CULVERT ST., CINCINNATI. O. � M A N U F" A C T U R E.  TO OR O E.R 

PEC I A LT I ES & N O V E LT I E S - PATENTED 
ARTICLES -SMALL OR n N E.  M AC H I N ERY. 
striP Il---- c;..,t OTTO KONIG SLOW 
� fg"1���49 M ICHIG A N  S T. CL£V£LAIVO, O. 

The Scientific American 
Reference Book. 

A most useful little bound book of 150 pages. com
prising. probably, the most extensive variety of stand ... 
ard, practical, condensed infolmation ever furnished 
to the public for so small a pnce, only 25 cents . 

Among its contents are : 'rhe Last Census of the 
United States (1890), by States, 'l'ermories, and Coun
ties ; Table of Cities baving over 8.(0) inhabitants ; 
Map of the United States - minIature outline j The 
Patent Law. (full text) ; Tbe Trade Mark Law (full 
text) ; Tbe Copyrigbt Law (full text) . Tbe PrinCIpal 
Mechanical Movements-illustrated by 150 small dia ... 
grams-of value to inventors and designers of mechan
Ism ; :\[edalhon Portraits of DIstingUished American 
Inventors ; Valuable TallIes relatmg to Steam, Elec
trICity, Heat. Metals. Weights, and Measures. 

ar Sent I>y mail to any adMess on receipt of price, 

2:» cents. 

MUNN 6: CO. , Publishers, 
361 Broadway, New York. --------------------

D Y 0 SAVE MONEY ! o our wn Make money print. 
• . , Ing for others ! PrIntIng � ·l'y.pe setting easy. f) Prmted rules. $5 Press for Cards, Cir- Stamp for catalooue 

culars, etc. Press for presses, type, papao 
Small Paper. $40. ,, _  etc., to factory. 

K E LSEY & C O . .  M E R I D E N ,  C O N N .  

ESPARTO. -AN INT ERES'l'lNG PAPER 
upon this valuahle grass, discussing its uses , the method 
of makIng It. etc ( ontamed In SCI.hl :'\ TU"IC AM I nn ... 
CAN SU PPL l<:MENT, No. 7 1 8. Price 10 cents. 'l1() be 
had at this office and from all newsdealers. 

HAVE YOU SEEN 
The New Green R iver  A I  

Dr i l l ing Mach ine ? 
Everything done-drIlling and revers
ing-with one band, without taking it 
from crank. Price $l�.OO 

or Send jor Oatalogue. 

WILEY & R U SSELL lU FG. C O .  

Greenfi el<l, nlas8., U. S.  A .  

NOW �EADY ! 

Fourteenth Edition 0/ 
Experimental Science 

ElectrIC macbme, dynamo. R .  Fuller . . . . . . . . . • 1.�4.038 Railway tIe and cbair. combmed, J .  A. Yast . . . .  533.941 
Electnc machIne. dynamo, E '!'holllson . . . . . . . 533.931 Railway track jOint. W. M. Hervey . .  . . . . . .  534-.102 
Electrical exchang-e system. Hey &; Parson� . . .  . 533.893 Railway traeks. deVICe for placing torpedoes on 

Remedy for wounds, Farbwerke. vormals Mei ster, 
RuJb��

i
�o�d�.

r
����anical : ·  'Boston Beliiiig 'Com� 26,020 j 

Elevatmg and conveYIng mechanIsm, J. M. raIls of. Griffin & Seller . . . .  . . .  . . .  . . .  533,888 
Dodge . . .  . . . . . . . . . . . . . . .  5.3:::.M Railway trams. apparatus for control lIng gas Elevator cup attachment, 'V. H. Emerson . . . . . . .  5.la,875 supply on. E. F. Howlden . . . . . . . .  " . . . . . . . . . 5H4.1f.5 

EmbrOldermg' machIne, hand. F. ObI . . ;),'J4.077 Reaper reel rake. \V. Butterfield . . . .  . . . . . . .  . . . . 533.944 EnamelIng metal, J .  Cochran 5:33,94.) Reeds for weavmg. etc , manufacturing, Reixach 
14Jngine. �ee Compounn emone. Gas eng1I1e. & Emmott . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  534.229 En�me roll, Jordan, E. W. Ralton . . . 53.1,857 Reel, K. E. Daly. . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  53,I,btiS 
Excavator. A. Barblte . .  .. . .  534,241 Register. See Cash register. 
Eyegla!'lses or spectacles, attacllment for, H. Regulat3r. See Feedwater regulator. Pressure 

Franc. Jr . . . . . . . . . �-)3,987 regulator. 
Feedwater regulator, C. A, & H, 1:-'. Straub . . . . .  534,1'25 Rem protector, E. W. Crame . . . . . . . . . . . . . . . . . . . . . .  53--1.947 
Fence mach lIle, wue and pICket, D. A. Green . . . 53.1.887 Rlbhon holder, J. S. Lyons . . . . . . . . . . . . .  . . . 534.116 
Ii'euce, panel, G. H. Bruce . . . .  . . . .  5:�.943 RoastIng furnace, H. A. Keller et al . .  . . .  . . . .  534.160 
]'ence post. S. Leffler . . . . . . . . . .  . .  . . . . . 53-1,959 Rolling lUI l ls, roll for cham or bar. O. Klatte . . . 534,110 ����� eg�t \t.'�a�
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. �: .�.�� . : : :  . : : : : : : . : : . ' : : : .  �:�� (i"ence stay, Wire, K }1�. �l yers . . . .  . . . . . . . . . . .  534.16"9 Sasb fastener. J .  K Hartmann . . . . . . . . . . . . . . .  533.81)1 

Fence stay. wue. J. "Y. 8nf'(leh.er . . . . . . . . . . 534.0l7 Sash fastener, E. S. Wincbester . . . . . . . . . . . . . . . . . 5.:14,185 j1"ence. wue, Stowe l l  & 'l'erry . . . . . .  534,234
1 
Sawmi l l ,  I. W. Hay . . . . . . . . . . . . . . .  . .  . . . . .  &33.H51 

FIber (l1smtegrating machme. J. )1. Holmes . . . . .  533/154 �ca1fold fastener. A. Kubn . . . . . . . . . . . . . . . . . . . . . . . .  5.14,111 
r,![��b�t

e
x�'I�·����k
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Fi l ter. L. B. HOlt . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 5H4 007 1 Seal. metalliC. N. A. Vurgason . . . . . . .  . . .  534,023 
(j' i lter, .J . C. WalHi:-; . . . . . . . . . . . . . . . . . . . .  5:{J.O.)() SeWIng machine qUlltmg attachment, J. M. fi' l re a lurm apparatu!'l, �. \V. Ludlow (r) . . .  . . . . 11,471 1 Stukes . .  . .  , . .  . . . . . . . 534.020 
l1' i rearm. l eco]l operated, A. Mleg- . . . . . . . . 5835111 SewinL!' machines, cbannel gUide for shoe, ::U. L. F I I  e extmgUl�her, hand. S. M. Stevens . .  . . .  .. 5�4.1R2 Keltb . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . 534,159 ����P��i,����l' bt;IYci�i:��: 'l�e�::�

le
f�r plevcntmg 

534.18
9 

I ��:1i����:�: �ou�
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r�D�J. C. Arnold 

. . . . . . . .  .' : : . :  �:� spreadmg- of, ,J. D. Baker . . . . . . . . . . . . . . . . . . . . . .  583.856 1 Sharpenmg razors. etc . . apparatu� for, J. W. C. 
E:���in��:�l�:

l
��

t
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a
�:aumont . . . . . . . . . . . . . . . . . . . . . 53.1.982 . Sbe!i:�i!f flanjiing' macbine� W. W'estlake: "  : : : : �:�� 

Foot gear pattern. adjustable, A. Ebrenreich . . . . .  53.1.210 Sbeet metal 'DHling or corrugatlDl' macbme, W. 
Fumigator, M. Y. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53.1,001 We.tlake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  533,9'17 

pally .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.052. 26.053 '
1 ��\��:, ��111���iTa1rr�a��

z
�fi

e
�. � .������::::. :.: : ' �:� I Slrnp and molasses, F. C. Schulte . . . . . . . .  . 26,044 

Soap, laundry, Benjamm Brooke & Company. 
2G,03.1. 26,IYoH 

Soap, perfumery, powders, and similar prepara· 
tlOns. toilet, V. Klotz . . . . . . . . . . . . .  2G,029 to 26,031 

Soap. scouring, laundry, and toilet, Brooke Soap 
Manufacturmg Company . . . . . . . . . . . . . . . . . . . . . . . . .  26.032 

Spemfic, croup. W. W. Lee . . . . . . . .  . . . . . . . . . . . . . 26.023 
Steel plates of all sorts, Crawshay Brotbers 

Cyfartbfa . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 26.056 
Stoves, oil. C. S. Upton. . . . . . . . . . . . . . . . . . . .  . . . . . . . 26,054 
Trunks and other traveling cases, G. A. Allan . . . . . .  26.055 
Vermoutb ,  S. Plana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,046 
WasbIDg fluid. Waples & Healy . . . . . . . . . . . . . . . . . . .  26,035 
Wheat, prepared breakfast. H. W. Potter . . . . . . . . .  26.0.17 
1Ya��:.
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2;") cents. In ordermg please state the name and number 
'Jf the patent deslfed, and remit to Munn & ('0., 361 
Broadway, New York. 

C a n a d i fll l  lH l f t' l I t K  may now be obtained by the IU
ventors for any of tbe mventions named in the fore
a:oing hst, provided they are SImple, at a cost of $40 each . 
If complicated the cost will be a little more. For full 
Instructiol1s address MUDD & CO., 361 Broadway, New 
York. Other foreign pa<enta may alBa be obtained. 

REVISED A.'ID ENLARGED. 
120 .»ages nnd 1 1 0  � u p e l'b C u ts added. 

Just the thing for a holiday present for any man. 
woman.!'Itudent. teacber, or anyone lllterested III SCience. 

In tbe new matter contamed in tbe last edit lOll Will be 
found the SCientlfic Use of the Pbonograph. the curIOUS 
optICal I l lUSIOn known as the Anortboscope, together 
With other new and mterestlng Optical Il lUSIOns. the 
OptICal Proiection of Opaque Objects new experlments In ProJection, Indescent Glass, some pomts In Photo
graphy .  Including Hand Cameras. Cane Cameras. etc.; 
Systems of Electl' lcal DIstributIOn. Electrical Ore Fmd
er, F.lectrlCal Rocker, ElectriC Cll lmes, How to Color 
Lantern Sl ides. Study of the Stars. and la great deal of 
other llew matter whlcb WIll prove of mterest to BClen· 
tific readers. 

840 pages. -82 fine cuts. substantially and beautifully 
hound. PrICe III clotb. by mall. $4. Half morocco. $ i) .  

�.send 101 til u stratea ctrCUUIT. 

M U N N  & CO.,  Pub l ishers. 
Offi ce  of the SC I E N T I F I C  A M E R I C A N, 

aen BROADWAY.  N E W  1' 010 • .  

© 1895 SCIENTIFIC AMERICAN, INC.
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Founded b1l llfathew Carey, 1785. 

HENRY CAREY BAIRD & co. 
INDUSTlUAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

8 1 0  \Vu l u ll t  � t . , P h i l adel pltia, I'a. ,  lJ . :S.  A .  lr Our New aud Revised Catalogue o f  Practical and 
SCientific Books, 90 pages, Svo, and our other CataloJrues 
and Circulars, the whole covering every branch of Sci-
rg��;
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address. 

Arch itectural gooks 
Usefu l, Beautiful and Cheap. 

Any person about to erect a dwelling honse or sta. 
ble. either in tne country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club bouse, or any other public building 
of high or low cost. should procure a complete set of 
the A RCHITECTS' AND BOILDEHS' EDITION of the SCI
I�NTIFrc AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful .  They contain colored 
plates of the elevation, plari, and detai l  drawings of 
almost every class of building, with speCification and 
approximate cost. 

Seventeen bOWld volumes are now ready and may be 
obtained, by maU, direct from the publishers or from 
any newsdealer. Price $2.00 a. volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
A.ddress and remit to 

lU V N N  "" CO. , P u blishers, 
3 6 1  B road,vay, New York .  

VANDUZEN S�i"-r PUMP THE BEST I N  THE WORLD. 
Pumps Any Kind of Liquid. 

in Order, 

DUZEN CO. , 
Cincinnati, O .  

H A LLUCINATIONS AND DELU-
!lions. -By W. M. McLaury. An interesting paper u oon 
the mind in Bome of its peculiarities and phatles of de
velopment. COlltained in  SCIENTIFIO AMEHICAN SuP .. 
pr.Ei\U!NT. N08. 9SS and 989. Price 10 cents each. '1'0 
be had at this Office and from all newsdealers. 

Telephones 
��,·��������t;ee9����':tn�����t?r

de
r
. 

Suitable for exchanges or private plants. � Send jor Testtmonials ana Prices. 
Some good territory left for reliable agents. 

M ASON Tn<PHoN< CO. , R 'CHMOND, VA. 
VOLl'i EY W. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, and ELEVATORS 
PRO V I D ENCE, R. I. 

FREal IT COSTS YOU NOTHING 
� THIS HWH·GRADE ,60.00 IUCHINE 
� =  A.BSOLUTELY FREE,. No m.repreleDta. 

� 1Ion. No 8eheme. Wemeanjultwhatweaa, �.. . Thilma.chin_isyourafree.Noauch opportunity hy 

� � enr before been offered. We ahalloontinue theM lib-

m ... 

-.. eral unna for only a ahon time. Cu* thill oUlan4 
- writeto-day. Sewlnc llaehlnebflpartm't'l'.691 

_ _ . OU"OBDIIlFG.CO. a42W.bullo A •••• ChleaIl 

CONCRETE CONSTRUCTION. - A 
paper by Ernest L. Ransome, treating of the practical 
applicat ion of concrete· to false work i with notes on 
materials. tools. labor. etc. Contained 'in SCIENTIFIC 
AMERICAN �UPPLEl\[ENT. No. 9S4. Price 10 cents. 
'1'0 be had at this Office and from all newsdealers. 

Durabl e-Easi ly App l i ed .  
This rooflng is manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex
posure to tbe weather as coaI
tar roolln!,s do. ar Send jor 

ree sample of roof 12 years old, 
with circular and price list to 
WAItREl" C H E lI I C A L  

& lU I<'G. CO • •  

TURBINE 
�� F u l ton Street, 

N e w  York, U. S. A . 

W A T E R  W H E E LS.  Send jor Pamphlet. 
.JAMES LE]<']<']<;L & CO. , 

Springfield, Ohio, U. 8 .. A. 

JlETAL and WOOD TOOLS WOR�RS' FOOT P WER� SCROLL 8.' ws, JIlOIt'l'ISER8, 
c��l�lfRFf.'�.V� MACHINERY. 

Wecarry i n  Stock all the 
L E A D I N O  I'oot Power 

Ms(>hlnery 

M'lRE VERY LOW PRICES � 
Send 4: cents for large Illus. Catalog. 

T H E  W I LK I NSON CO. , 
83 Rando l p h  St. , C h icago . 

THE �� OLIN :;':;' 
GAS ABD GASOLIBE EBGIBES, 

FROM 1 TO 10  HORSE POWER, FOR A L L  POWER PU RPOSES.  
T�E C>�Zl.V G-.A.& EN"GrZN"E Oc> • •  

2 2 2  C H I CA C O  STR E ET, B U FFA LO, N E W  YOR K. 
Ruggl es.Coles Eugineering Co., 39·41 COl"tlandt Street, New York, Agent ... 

Study Electricity at Home 
by our correspondence method, with FREE ApPARATUS. 
Terms low. Cat. free. Scientific MachiIIist, CleveI'd, O. 

A RT ESIAN WELLS. -BY PROF. E. 
G. Smith. A paper on artesian wells as a source of 
�ater supply. Essential geological cond itions of arte .. 
sian wells. Some chemical features of artesian well 
supply .. Contained in SCIENTIFIC AMERICAN SuP. 
PL��MENT. No. 943. Price 10 cents. '1'0 be had at this 
Office and from al l newsdeulers. 

O I L  W E L L  S U P P LY GO.  
-Manufact.urers of everything needed for 

A R T E S I A N  W E LLS 
f
�o����:,

r ��:h�)�!: ';f;:,
r
¢���g���Crfil��t;' 

Tools, e�c:, ll ltts'd . C(l[fl lor}ue. pnce hsts, 
/Uta (ltSCfJunt slleets on reques[. 

Pittsburg, 011 City and Bradford, Pa. 
Also, 32 Cortlandt St., New York. 

IC E-BOATS-T H E I R  CONSTRUCTION 
a�d ��anallement. \Vith working drawings. details. and dlfectlOn� In ful � .  Fo�r engravings, showing mode o f  construct Ion. Views 0 1  th.e two fastest ice-sai l i ng boats use� 0,\ the �uds?n river III winter. - By H. A. HOfsfai l , M .E. Uontamed I n  SCIENTIFIC AMERICAN SUPPLEMENT, t. The same number a l�o contains the rules and �egulatlons for the formation of ice .. boat c l ubs, the sailmg and management of ice-boats. Price 10 cents. 

MESSRS. MUNN & CO , Sollcltor� 
of Patents. have had nearly fifty years' continuous experience. Any 
one may quickly ascertain, fre�. 
W\��

h
tibl:%/��rt���

O
to K[��bY' C�� 

�mmunications strictly confiden
tia.l. A handhoolr- of patents and 
DOw to oDtain them sent free. 

PATENTS 
take!, throngh Mnnn & Co. receive 
speCIal notice in the Scienf:ifi c Amer
ican. This splendid weekiy paper 
elegantl.y Illustrated, has tbe largest 
CirculatIOn of any scientifiC work. t3 a year. Specimen copies free. 

Address MUNN & CO., 
New York, 361 Broadway. 

ALLE L�E: ' CAST INGS FROM SPECIAL t:RNS pi ·-=-�AB AN-O F INe  cRAY IRON ALSO ST E E L  

-�DEV-LIN f i N E  TIN",NG Jt;pF pI\1T S F IN I SH ING . NNING J ntOMP' LEHIGH AVE & AME.RICAN..5I PHllA � 
THE H O RSE AS A HIGH SPEED 

�e�rgrd�·�flas�h��e��ft:��ing�gm�������
o
�h�

f 
r�: 

of development of the animal as a high speed en�ine, 
and a1fordin� Bome facts that ruay prove useful in the 
investigation of  the principles of operation of the vital 
machine. With one illustration. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT. No. 987. Price 10 
ccnts. To be had at this office and from all newsdealers. ...-HIGH GRADE ONLY. Warranted. Contract .. 

ors desiring a trnstworthy Jack Screw. ad
dress RUMSEY & Co., Ltd., Seneca Falls, N. Y. 

M ATCH � MACHINERY. 
Latest improved. Complete plants furnished. JOS. C. 
DONNELL Y, 1209 Buttonwood Street. Phil'ldelpbia, Pa. 

Useful Books! 
Manufacturers, Agriculturists, Chemists, Engineers' 

Mecha.nlcs Duildcrs, mp.n of leisure and professional 
men, of all classes. need good books In the line of 
their respective callings. Our post office department 
permits the transmission of book-s through the - -mails 
at very small cost. A comprehensive catalogue of 
usefnl books by different authors, on more than IIfty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy bave only to ask for it. and it will be mailed to 
them. Address, 
lU U N N  & CO .. 3 6 1  Broadway, New York. 

THE GOUVERNEUR MACHINE CO., Gouverneur, 

'\::r. F. WELCH BFG. co. 69 alJDlURT STREET. 805TOII. " 

TO BUS I N ESS MEN 
'l'be value of the SCIENTIFIC Al\'IERICAN as an adver. 

tising medium cannot be overestimated. Its circnlation 
is many times greater than that of any Similar journal 
now published. It goes into all the States and 'l'errito
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. He wants cil'culation. 'rhis be has when he ad
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for tue SCIEN'l'I(!'IC A1I-JERICAN when se
lecting a list of publications in which you decide it is for 
your interest to advertise. 'l'his is frequentJy done for 
the reason tbat the agent gets a .arger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC Al\lEIUCAN. 

For rates see top of IIrst column of tbls page or ad
dress ili U N N  &; C Il •. I' u b l i o b e  ... , 

3 6 1  Broadway. N ew York. 

I D �Ag D�V E �, U l' E I ) .  Absolute secrecy. Send 
Correspondence-iina" samPI€ �¥iferS''Wlll!li!tl'l!ti9.l}sJ:rafs 
in business. Gnl'dslll &:; �on, 98 John St., New York. 

J 

The E lectric Candle 
for Magic Lanterns. Absolutely the newest 
and least expensive device for 8cientiflc or 
popular projection by electricity. Il1r" Send 
jor special circular. 

. 
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N It- Inventors of macbinery , l abor savove les Ingdevices. toys,puzzles , and Dove� 
ties generally, may find promoters 

W t d!  o r  purchasers by  addressing 
an e COLES & NEFF, 

Neave Building, Cincinnati. 

P A T E N T  ,.TEE L � 
SKELETON LEOS . 

ARE THE BES'!'. ·· , . m � 
Established 1849. . .  

D. W. KOLBE & SON, 1339 Arch St., Pblladelphla. 

O O D E N  T A N KS.  
For Railroads. Mins and Ma.nnfactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a speCialty. 

W. E. CA I, II W J<: I, L C , · . ,  
217 E .  Main Street, Louisville, Ky. 

TOPOGRAPHICAL DRAWING. - A 
valuable and instructive paper by A. Laussedat upon 
f��s;
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the construction of a plan and drawing of the curves of 
level. With 3 illUstrations. Contained in SCIENTIFIC 
A"ERICAN SUPPL�MENT. No. 98S. Price 10 cents. �'o 
be had at this office and from all newsdealers. 

�''1:l'N"G-E:El. 
Long D i stance E lectr ic  Telephone 
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well on long or sbort lines. The very best 'Phone 
on the market. Prices reduced. Agents wanted. 

�'he ))'Unlrer Electrleal Telepbone Mfir. Co. 
167 Dearborn Street, CHICAGO. ILL. 

U N I O N M O D e: �  W O R K S .  C H I CA G O  

T�e Sc ient if i c American D E A F N E S S SEND 'For Catalogue of the 
Mu�ical I nstrument 
you think of buying. 'Vio

lins reTIaired by the Cremona 

PUBLICATIONS FOR 1 8 95. 
The prices of the different publications in the United 

States, Canada, and ::\Iexico are as fol1ows : 
RA'l'ES BY MAIL. 

Tbe Scientillc American (weekly) ,  one year '3.00 
'l�he ScientifiC American Supplement (weekly), one 

year. • • 5.00 
The Scientific American, Export Edition in which 

is incorporated the Spanish Edition (monthly). 
one year, .. .. 3.00 

l'he Scientific American Architects and Builders 
Edition (monthly), one year. - • •  2.50 

COMB DIED RA'rES. 
The ScientIfiC American a.nd Supplement - $7.00 
The ScientifiC American and Architects and Build .. 

ers Edition. • • 5.00 
The ScientifiC American, Supplement, and Archi .. 

tects and Builders Edition, 
p.roportionate Rates fo'r Six .Months. 

"This Includes postage, which we pay. Remit by postal 
-or express money order, or draft to order of 

M U N N  &; CO., 3 6 1  B,·oadway. N ew York. 

� n u d  H EAD N O I S E S  relieved by using . . .  ' . . Wil8

.

0

.

n , s  C, o ln illon �eu",e E" ll' U " III I I'"  '. , New sCientiflc invention, entirely different 
{ o� l ' �¥s�

or::r���i
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m
a�l

l g:::� �:�\�:�. f!it 
and where medical skill bas given no relief. 
They are safe, comfortable,' and invisible; 
bave no wire or string attacbment. \\ rite 
for pampblet. J1r" Mention t his pO,per. . WILSON EAR HRUM MFG. CO .• 

OruminpusiboD. LOUISVILLE, Ky. 

ELECTRO M O T O R. S I M PL E  H O W  TO 
make. B y  G .  M .  Hopklns.-Descrlptlon 01  a small electro 
motor devi�ed and cpnstructeti wlth a view to assisting 
amateurs to make a motor wnicb might b_e ctrjven wltn. 
advanrage by a current derived from a battery, and 
which w(luld have sutticient. power to operate a toot 
lathe or any machlne requiring not over one man power. 
W ith 11 figures, Contained in SCltr.NTIFIC AMEH.TCAN 
SUPPL"""NT. No, fj4.1 . Price 10 cents. To be had at 
this ollice and from all newsdealers. 

C. STORY, 26 Central St., Boston, Mass. 

FREE A fine 14k gold p I  .. 
&t'd watch to every 
reader of tbispf'_per. 

this ou* and st'od It t o  o s  with 
fu l l lJame and address, and we 

w i l l  send lOU on� of these eieg-ant, 
richl y  jfOweled, gold finished watehes 
by e xprt'ss for ezamination, and if 
you think it is equal in appearance to 
any :f,25.00 gold walch pay om sample 
price, "2.75, and i t l s  yours. W e send 
with the watch our guarantee that 
you can return it at any time within 
one )'ear i f  not satisfa('tory, and i f  
y o u  s e l l  or cause the s a l e  of tlix w e  
w i l l  � i v e  }'ou One Free. 'Write at 
once, as we shall send out samples 
for 60 days only. Address 

THE N A T I O N A L  M ' F'C 
& I M P O R T I N C  C O  . . 

334 liearbofll St •• Chlea�o. Ill. 

c��� F�r����m�l:�l SEAMLESS TUBING 
Used fo

r 
Bicycles, Locomotives. Yacbt. Fire, and Marine BOilers, and all Mecbanlcal 

purposes where lightness and �eat· strength· are destred. 
THE SH M ... BY STEEL TU BE C O . ,  Box 1 1} .  SHELBY. OHIO. 
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A R C H ITE CTU RE. 
Mech&nic�. Steam Engineering. Meehan
icaJ.-Drawmg, Electricity, R. R. and Brilige 
Engi�eering, Plu�bin,g. Heating, Mining, 
EnglIsh Branches. Send for free circular 
stating subject wish to study or your trade'. 
Correspondence Scbool of Industrial 

Sciences, SCRANTON. l' A. 

ELECTRICIT Y AND PLAN'!' G ROW· 
i�)g.-A pap�r by Prof. �.J. H. Bailey. of Cornell Univer .. 
SltY.. descnbmg and giVing the results of a series of ex
periments upon the effect of electrical I l lumination 
UPOD the growth of plants. Contained iD SCIEN'l'H'JO 
AMlCRICAN SUPPLEMENT, N08. 990 and 991 .  Price lO 
�:�r:r��

Ch. 1�0 be had at this office and from all news-

I CE  M A C H I N ES. Corliss Engi nes. Bl'eWel"H' and "ott l er�' IUnchinel·Y .  THE VILTER MFG. CO., 899 Clinton Street, Milwaukee, Wis. 
SCIENTIFIC AMERICAN D Y N A M O  
Descripti<?u o f  a plain sbunt-wound dynamo o f  Simp]� constructIOn, . capable of supp]ying- a current of from no to 75 110-volt mca�desce�t lamps. or of being used as a 5 h. p . motor. ThIS machIne was constructed especially for tbe benefit of the readers of tbe .sc'j(,ll Nne A m erica i I  by Mr. W. S. Bishop. of New Haven, Conn. It is de� 
���ege�?r�i����:tr:���� s�p�
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ca��� W[ig� i?lt��::tign�s�t'���t�;;J i������tNSii��� AM EHIC A N  �""UPPLE�I J.:!,\T, No. �.;:}. Price 10 cents. To be bad at thIS Office and from all newsdealers. 

Perfect Newspaper Fi le 
Tbe Koch Patent File, for preserving Newspapers, Mag .. 
azines, and Pamphlets. has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC Al\JI!.:RI
CAN and SCIENTIFTC AMERICAN SUPPLEM ENT can be 
supplied for the low price of $1.50 by mail. or $1.25 at the 
office of tbis paper. Heavy board sides i inscription 
" SCIENTIFIC AMERICAN " in gilt. Necessary for 
every one who wishes to preserve the paper. Address 

ill U IS N & C O . ,  Publishers SCIENTIFIC AMERICAN 

V8u USE  G R I N DSTO N E S ?  
If 80, w e  can supply you. AU sizes 
m O ll n t e d and n ll l l l o l l l H e d .  always 
kept in stOCk. Remember, we make a 
specialtyof selecting stones for al l spe
cial purposes. ar Ask jor catalogue . 
'I' h e  C I, E VEl,A l" D  S'.l' O IS I<;  CII.  

2d Floor, Wilshire, Cleveland. O. 

A Valuable -gook 

1 2,500 Receipts. '7 0 8  Pages. Price $5. 
Bound in Sheep. $6. Half·Morocco, $6.�tI. 

This splendid work contains a careful compilation of 
tbe most useful Receipts and RepJies ,:nven in the Notes 
and Queries of correspondents as pubHshed in the l"'i c i ·  

e n t.ii'i c  A ln e l'i c n  11 durine: the past fifty years ; together 
with many valuable and important additions. 

O v e r  rJ' u' c l '\' t�  'l' h O Il !' fl U d  selected Receipts are 
�:f:g c:-����;��ie��
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volume of the kind ever placed before the public. 
'l'be work may be regarded as the product of the 8t.ud

ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being Of the bigbest value. arranged and condensed i ll 
concise form convenient for ready use. 

A1most every inquiry that can be tbought of. relating 
to formulre usell in the various manufacturing indus· 
tries, will bere be found answered. 

Instructions for workinl;! many ditrerent processes in 
the arts are given. 

'l�hose who are engaged in any branch of indu!'ltry 
probably will find in this book much that is of practical 
value in tbeir respective callings. 

Tbose who are in search of independent business or 
employment, relnt.ing to the home manufacture of Ham
ple articles, will find in it bundreds of most excellent 
suggestions. 

IT Send for Descript il)f. Circular. 

MUNN & CO., Publishers, 
8 C I EN T l I<' l C  A IU J<:l U C A N  O F F I CE, 

361 Broadway. New Y ork. 

© 1895 SCIENTIFIC AMERICAN, INC.
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��verfi$ement$. 
O R J) I !II A R 1' R A T E S .  

I n si d e  P a lZ' P o  e n e b. i ll sel' � i o n .  - '1 .:1  c en tM a I � n e  
lIacl. l) a g t� .  e n d. I IH ii el"t t o M .  - • 5 1 . 0 0  a h o e  

I:Jr' Fo'r some classes o j  Advertisements, Special and 
lfigher rates are re.quired. 

'l'he at ove are charges per agate lin.e - about ei.ght 
words per l ine. This notice shows the WIdth of the hne, 
and is set in agate type. Engravings �ay head adver
ti sements at the same rate per agate hne. by measure
ment as the letter press. Advertisements must be 
received at Publication Office as early as 'J'hursday 
morn ing to appear in the following week's issue. 

• DOUCLAS 
HOE I S _T H E  BEST. 

F"IT FOR A K I N G. 

5. C. O R D OVAN. 
FRENCH &.ENAMELLED CALF. 

FINE CALF&KANGAROo. 
3AO POLlCE.3 S0LES. 

$��.9 ���:r!R�I�:�EN'S. 
$2. $1.7� BOYs'SCHOOLSHDEl 

Over One Million wear 

W. L. Douglas $3 & $4 Shoes 
All our shoes are eqt'l!��y satisfactory 
They give tile bed value for the money. 
They equal custom Shoes In style and fit. 
Their wearing qualities are unsurpassed. 
The prices are untform •••• stamped on so'" 
From $1 to $3 saved over ilther makes. 

If your dealer cannot supply you we can. 

I �  C.- P . ,  1 1 0 Volt Dynamo 
To introd,llce our Dynamos and Motors of larger capRci-

a;�mp���lg �e
e 

�y�!
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c
�g� market a high grade machine 

ru�e1n'ol' ·{lJg&·niWiI}/,JAA.� 
Durable. efficient, compound 
wound, self-oiling, finely fin
Ished. J» l n ti u ll .H y u a m o s .  
all sizes. 
I:r Send jor cVrcular No. 22. 

R O T H  &; E C K ,  32 Market St., Chicago, Ill. 

KEU F FEL & ESSER CO .  ��ln�
t
��e:r� N. Y .  

BRANq'IES : 
111 Madison St., Chicago. 708 Locust St., St. Louis. Drawing liaterials 

Esser's Patent Pivot Joint Compasses, the acme of 
perfection, Buperior to all other pivot joints. Handsome 
twelve page pamphlet U How to Select Drawing Instru
ments." sent free on application. 

,t{AN E'S [N'-INE ELEGTRO VAPOR \J S 
HOA.TS.·� · · -

ooN'r JUO&E OUR PRODUCT! ON BY :s 
SIZE or AD. SEND STAMPS FOR tATALOGUE . 

. 

THOS . KANE &. CO . C H I C AGO. 

At I Prl'CO �!��:B�I�hi�:p��r;aU:s�'if:!::��'u�:,T��i: 
4- . Scales of all varieties and 1000 other articles. Lists free. CHICAGO SCALE Co., Chicago, 1l I .  

VELOCl'l'Y OF ICE BOATS . A COL-
lection of interesting letters to the editor 01 the SCIEN. TIFIC AMERICAN on the Question of the speed of tee boats, demor.stratinll how and why it is that these craft sail faster than the wind which propels them. Illustrated with 10 explllnatory diagrams. Contained in �CIENTIFIC AMERICAN SUPPI>EMENT, No. 2 1 4. Price 10 cents. '1'0 be had at this office and from all newsdealers. '''''1\ �? ADJUSTABLE H O L D E R S  

, L' ! tZ,'l I NCANDESCE.NrRLAMP5 .  
-" A I D.C.WHITE GO.  W O RC E S H f\. ,  , ... � � S E N D  FOR C I RC U L A R S . M AS S .  

I--

I 

I 
The 
American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463,569,  granted 
to Emile Berl iner N ovem
ber 1 7 , 1 8 9 1 ,  for a combined 
Telegraph a n d  Telephone, 
and controls Letters- Patent 
N o. 474, 2 3 1 ,  granted to 
Thomas A. Edison May 3, 
1 8 9 2 ,  for a Speaking Tele· 
graph, which Patents cover ' : 
fundamental i n ventions and \ 
embrace all forms of Inicro... } 
phone transmitters and of t 
carbon telephones. f 

- -.-- � .. --�� 

$ t itu t if i c  �UltrinlU. 
D A I M L E R  M O T O R  C O  M P A  N Y, 

B U IL D E R S  OF 

Highest Grade Single and Twin Screw Launches. 
Safest cleanest and speediest power boat built. 
No s�oke 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 one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

ar Sen d fo r  I l l u st rated Catalogu e a n d P r ice L i st. 

O.F F I C E  A N D  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 .  

I D O A I S  $6.00 
to $100.00. 

The lightest and lI!0st practical cameras for ha!,d 
or tripod use. An - Illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
! Send for � �Oatalouge·Z 

Rochester, N. Y. 

"OTTO" 
CAS A N D  CASO L I N E 

E N C I N E S .  
� to 100 h .  p .  Can h e  used In 

cities or in country inde
pendent of gas works 

or gas machines. 
No Boiler, No D anger, 

OVER 45,000 SOLD. l'io Engineer. 

The Otto Gas Eng ine  Wks. ,  Ineorp'd, Ph i ladel p h i a  

S cientif i c B� Catal ogue 
R E C E N T I . Y  P U B ).ISHE Il .  

V U .1  ..L� ' .. H" ,-,a.Li:t1Ugue containing over 100 pages, includ
ing works on more than flfty different subjects. Will 
be mailed free to any address on application. 
lU U N N  &; C O . ,  Publishers SCIENTIFIC AMERICAN, 

361 Broadway, l'i e w  Y o r k .  

AGENTS WANTED toR, FINE TOOLS IN EY£RYSHOP. 14 CAT���R t::.H.BESLY & UO: AND AGENCY. CHICAGO, I LL.U.S.A.-

'1' H E  Motor of 1 9th Century 
A�"-..,.--"..:.. Uses Gasoline Direct- from Tank 

CHEMISTRY O F  CLE A NIN G. - BY 
Prof. Vivian I.ewes. A practical paper upon the so�rc�s 
of dirt in the household, and the methods by WhICh It 
can be removed. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 9S�. Price 10 cents. To be bad at 
this office and from an newsdealers. 

N I C K E L  
AND 

ELECTRO · PLATING 
Apparatus and Material. 

THE 
Hanson & Van Winkle Co. 

l'i e w nrk , l'i • •  1 .  
8 1  LIBERTY ST., N .  Y .  2.� s .  CANAL  RTR.1i'-lrT. 

<JRICAGO. 

Parson's Horological I nstitute. 

�cbool for UIatcbmaker� 
ENGRAVERS AN D J EWELERS. 

lIT Send for Catalo9ue and References. 

PA RSON ' S  H O ROLOG ICAL I NSTITUTE. 

302 Bra.l ley Aveline,  PEORI A , I I. L .  
Manufactured and Natural Gas 
You would be surprised at the Number of Different Purposes. 

in almost every state oj the Union ABORIGINES O F  THE WEST IN· 
l i s  Power is  A p p l i e d  t o .  dies.-By Frederick A . Ober. Abstract of RI?- iDteres� ... Printed matter, containing ing paper read by Mr. Ober before the AmerIcan · A ntl� �estimonlals, by addressing quartan Society at its last semi-annual meeting. Con. b===,F===-S=:5 Chal'tel' Gas Engi n e  (:0. I tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. E&.:���'lTT���:::."'· P. O. Box 148. Stel'linflt I I I , 9S4. Price 10 cents. To be had at this office and from �::::::::::::::::::::::::::::::::::�����.u�ne�w:&d���er�.�. __ � __ _ 

MONITOR VAPOR E N G I N E  AND 
POWER CO M PANY, 

8 E RI E  STREET. CRAND RAPIDS. M ICHIGAN. 
CASO L I N E  L A U NCH E N G I N ES AND L A U N C H ES 

W E · H O U S r.; A N D  COLD ROOM.-BY 
R G. H"tfield. With directions for construction. Four 
engravings. Contained in SCIENT1FIC AMERICAN Sup
PLEMENT, NO. I� !I. Price 10 ceuts. To be had at this 
office and from all newsdealers. 

S T E V E N S  U N I V E RS A L  B E V E L . 

MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
full, practical directions and speCifications for the con:' 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Il lustrated with en
�ravinlls drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in SCIEN
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 

STA R R E T T ' S  

Adjustable  Jaw Cut · N ipper. 
Jaws are detachable, s o  they can be re

moved, ground. and adjusted when worn. 
All partR case-hardened except jaws. Flat 

spring below cutting edges Obviates 
danger of breaking jaws. 
Price, 6 inch M (for music wire) _ . . . . .  $2.00 u 6 inch C (for common wire) . . . .  2.00 i]r' lllustrated Catalogue Free. 

The L S. Starrett Co. J.���ih��fb�Y.1Y��:: 
El:J:JG-El TO O :L! &  

are often nearly ruined b y  using a grind_ 
stone not adapted to the work. Our �=: 

F����r:d�J:
r
:iy

v
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y of grits 
P- J/a·u 'We send you our Catulof}1tf, 

Which 'It.'ill Qi1)e you some informntinn ? 
GRA FTON 1"TONE C O lll I' A N Y, 
No. &} River Street, GRAFTON, OHIO. 

SOMETHING NEW ! 
A N  ELECTltlC A L  ( ' A IU N ET 
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furnished. Cabinet contains an electric motor, pair of 
telegraph sounders, batteries, galvanometer, electro 
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for performing several more experiments. 
P R I e �:, for the complet.e outfit, $2.�O. 

BOSTON MOTOR CO., 17 Batterymltrch St .. BOSTON. 

-AND-
C UTTI N G-OFF MACH I N ES 

Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam Fit
ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. �tocks and Dies 
unive'r.<ia.lly acknowledged to be 
THE BEST. W-Sendfor ca.taloo. 

A rmstrona ltIfg. Co.�  
Bl'i dgeport, Conn. 

THF. e A PO.FA RA D R A 'I'TERY is plug-sealed ; 
needs no preparation or attention i never polarizes i 
works in any position. Mails under a 2-cent stamp and 
i$0�f;:r.�5�01:;�:: f.�?g�:e:�i.11l"��� 3�(�.

a
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Nassn u El ectr i cal C o . ,  108 Liberty St., New York. 
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10 cents. Also to be had of newsdealers in all parts of 
the country. 

� �  
. .  : - � 

"TU , . .  , ' . _ SPECIA LTI ES. ,,- S!i.OOO Penherthy In ectors In ac. �,. '. . ., tual use ou boilers in H. S. and Can. 
i : �: run.'" I"T Send .for catalo(JUe. 

PENBERTHY INJECTOR CO. 
113 Seventh St., DETROIT, MICH. 

"Bartman" Wire Panel Fence for Field and Farm 
Ask your dealer for circular and estimate or H U MAN E, STR O N G ,  VISIB LE ,  ECONOM I CA L. r\':'.. write to HARTM�N MFG. CO., ��\,}, 227 Broadway, NEW YORK Holds but doesn' t harm your HARTMAN MFG. CO., stock. � K££PlIi UT. ',e" JIlL 601-2 Manhattan Bldg, CHICAGO 

Can be erected so as to remain Factories ; ELI�WOOD CITY, 
T I G H T  t h e  year ronnd. IN_ 
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Quick process and large stock, When in a �urry, 
buy of T H E  '1'A N I 'l' E C I I . ,  NEW YORK CITY. 

CINCINNATI. and STROUDSBURG, PA . 

Nine years with best results, is the 
reason why the 

OLDS C AS O LI N E  
E N C I N E S  

take the lead and have so 
great a sale. 

Dr Send for Catalogue . 
P. F. OLDS $( SO N ,  

Box 218. Lao siuK, Micl . . . U . S  __ .A
_
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fOOT POWER LATHES 
For Electrical ana Ex

perimental Work. 
For Gunsmiths &: '1'001 
�[akers. For General _��f!.;;Il=1 i11achine Shop Work. 

High Grade Tool s ;  
elegant in design, BU-
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cheapest. Send for cataloQUe and prices. 
W. F. & JOHN BARNES CO., 1999 Ruhy St., Rockford, Ill. 

ICE HOUSES. - D ESC RIPTION OF 
ice houses a s  they were built a cen tury ago. Contained 
in SCIENTIFIC AMEHlCAN SUPPLEMKNT, No. 933. 
Price 10 cents. To be had at this office and from all 
newsdealers. 

" TH E  STA N DA R D  ' I  
THE ONLY 

D R I P L E S S  S T R A I N E R  
i u  the world. 

No drip to soil table 
linen. No wires to clog 
��
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re�:i�� ��f C;::fc�d4'3�� on 'ii_!iiij;IJ ..... ..,.,�:. 
Standard Strai ner  CO .  3: .. �!R���� �ft';,�' 
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r:r EST A B I. IS H E J)  l S4� . 

The Most Popular Scientific Paper i n  the World 
On l y  $3.00 a Y e ar, I n c l u ding Postage. 

Weekly • •  �2 N u mbers a Y e ar. 

This widely circu l a t e .} and splendidly illustrated 
paper is published weekly. Every number contains six .. 
teen pages of usefnl lnformation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery I 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry, Electricity.Telegraphy, Photograpby, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'r el'II IS of Su bscri pti o n .--One copy of the SCIEN
TIFIC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico. on receipt of '.r lt l'ee ]) o l l uf's by 

t.lw p¥blIH ..... l IIIx IIIOlltllB, ,1.$; three months, $1.00. 
Clubs.-Special rates for several names, and to Post

masters. Write for particulars. 
The safest way to remit is by Postal Order, Draft, or 

Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, snd correctly addressed, 
s.eldom goes astra.Y, but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

llI U N N  &; CO . . 3 6 1  nroad way, l\ew York. 

--@i---
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Jtittttitit �ttttritatt Jupplttttrnt 
�'hiB is a separate a n d  dbtblCt publication from THE 

SCIENTIFIC AMERICA:'\', but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 

'rHE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, snd includes a very wide range of contents. It 
preser..ts the most recent papers by eminent writers in 
alJ the principal departments of Science snd the Useful 
Arts, embracing Biology, Geology, Mineralogy, �atural 
History, Geography, Archreolo�y, Astronomy, Chemis
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineering Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu
facturing Industries, Sanitary Engineerin�, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engihteering Works, 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. $b.OO a year i or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

M U N N  &; CO., 361 U r o o uhvay, N e w  York. 

--�--

�ltildin}) �dithllt. 
THE SCIENTIFIC .AMERICAN A R C  H I T  E C T s' AND 

BUILDERS' EDTTION 18 issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty� two . large quarto pages, 
forming a large and splendid Magazine of Architecture, 
ricbly adorned with elegant plates in colors, and with 
other flne engravings ; illustrating the most interesting 
examples of modern Architectural Construction and 
allied subjects. 

A speCial feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences. city and country, including those of very mOd
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 

Descriptions. Locations, Estimated Cost, etc. 
The elegance and cheapness of this magnificent work 

have won for it the Jlnr::est CiI'c u l ation of any 
Architectural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

M U N N  &; C O . ,  Publishers, 

3 6 1  Broadway, N e w  York. 

© 1895 SCIENTIFIC AMERICAN, INC.




