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IMPORTANT TESTS TO BE MADE OF REA VY ARMOR al'ld is obtained entirely from fallen trees that lie there. 

PLATING. The wood is delivered to us in blocks sawed to pencil 
Neither in the new vessels thus far constructed or de- lengths. some of them thick, to receive the lead, and 

signed for our navy. nor in auy of the plans adopted some thin, for the piece that is to be glued over the 
for the harbor defen!\e of the principal cities. has it lead. The blocks are sawed for four pencils each. They 
been contemplated to put into immediate use such very are grooved by a saw t.he entire length. the groove be­
heavy steel and compound plate defensive armor as ing the place where the lead is to lie. The leads are 
may be found already in place on the largest Eng- kept i n  hot glue, and are placed in the grooves as the 
lish and Italian ironelads. We can only be said to be blocks are ready. When that is done, the thin piece is  
taking steps grad ually in this  line, and with the care glued fast to the thick one. When dry, the blocks are 
and circumspection that should characterize any effort run through a machine that cuts the pencils apart. 
in a d irection where the cost will necessarily be very Another ma.chine shapes them, making them octagonal, 
great, and the results by no means certain to be satis- or round. or flat, or three-cornered, as the case may be. 
factory in an actual war experience. One such step was The pencils are burnished b y  machinery, and are then 
taken in the ordering from leading E uropean manu- ready to be tied in bunches, boxed, and put out. 
facturers, about a year ago, of some heavy armor plates "The different grades in value of a lead pencil are 
for a competitive test on the naval proving grounds at made by finer manipulation of the graphite and the use 
Annapol is. These plates, which were expected some of better material. The average pencil in every day 
months ago. have j ust arrived. They are all-steel plates use costs about one-quart.er of a cent to make. We are 
and nickel-steel plates made by the famous French content with one hundred per cent profit on it when we 
firm of Schneider & Co., at their Le Creusot works, sell it to the dealer. What his profit is you may figure 
and compound plates made by Oam mell & Co .• of Shef- out for yourself if  you have one of the pencils about 
field, England, both firms of considerable experience you that you paid five cents for. Of this  grade of pen­
in making armor plates for the Italian, French. and cil an operator will turn out 2,500 in a day. 
English gove rnments. The huge butts required for "The most val uable lead pencil that I know of is 
their trial have been already erected, and it is now ex- owned by a lawyer in this city. 
pected that these most interesting and important tests "It is a cheap·looking  affair, but I don't think it could 
will be made during the present month. be bought for $100. The wood in this pencil came from 

To prepare for this trial. a six-inch rifled breech- a cedar tree that was pl'Obably centuries old before any 
loader of unusual proportions bas been manufactu red cedar tree now standing began to grow. It was taken 
at the Washi ngton ord nance factory, having been from the bottom of a marl bed in Orange County, at a 
made thirty inches longer than a service gun of the depth of nearly one hundred feet below the surface. 
same cal i ber, to secure increased muzzle velocity, by Near it was found the remains of a mastod on. The 
al lowing the charge to act longer against th .. projectile. knob of the end of the pencil was m ade from a piece of 
Some criticism has been based u pon the use of special the mastodon's tooth. The pencil has never been 
ordnance instead of the standard gun for these tests, sharpened, and probably never will be." 
and it might be well founded were the ordnance as • I ••• 
well as the armor under trial. Perhaps on some ac- Bee Stln!!;. Cor Rbemnatil!lm. 

counts it would be better to obtain the double retlult of Dr. AI. Laboulbene, at the meeting of the French 
testing not only the plates, but exact.l y what may be Entomological Society, held on March 13, 1889, gave 
expected from the actual six-i nch guns now carried in a short abstract of a paper published in 1888 by an 
our new stp,el cruisers. For the same reason. a shot Austrian physician, Dr. Terc, who seems to have made 
with an eight-inch service gun would be desirable, and extended experiments for a number of years. Dr. Terc 
this t�st the board condu�ting the trial is empowered, asserts that a person stung by bees acquires thereby a 
under its instructions, to order after a couple of shots relative i mmunity from the conseq uences of subsequent 
fr?m the smaller caliber. As to this special six-inch stings ; in other words, that the virus of the bee sting 
gun, which was completed from the forgings w ithin acts like It vaccinal in oculation against its own poison. 
the short space of fifty-two days, it will find its regular The immunity lasts six months, sometimes less, pro­
work aboard one of the new vessels. In the mean bably according to the number of stings inflicted on a 
time it will be a powerful weapon of its size to lIse person. Persons suffering from acute rheumatism 
against the plates. require a larger number of bee stings to feel the usual 

The plates, which are 8 feet high by 6 feet broad and effect of the poison, but as soon as by inoculation of a 
10� inches thick, will be bolted to 3 feet of oak back- sufficient amount of virus they have acquired immu­
ing, as armor is secured on war ships. They will then nity against its effect, they will-as long as this immu­
be divided into square feet by horizontal and vertical nity lasts-be free from rheumatic attacks. Dr. La­
lines painted on them, the parallel lines being 1 foot boulbene suggests that, in the interest of med ical 
apart. From the 6·inch gun, l00-pound Holtzer chrome science, it would be well to thoroughly test these asser­
steel, armor-piercing. ogival-headed projectiles are to tions.-in,Yect Life. 
be fired against the plates, with a striking velocity • I. I • 
probably somewhere between 2,075 and '2, 115 feet per Rollin!!; Cold Steel. 

second. The point  of im pact for the 
'
first shot is to be The particles of any metal in cooling are supposed 

the intersection of the second vertical with the second to make a definite crystallized arrangement. Heat, in 
horizontal line, counting the vertical lines; from the a certain sense at least, is as to the atom s a distinte­
right and the horizontal from thp, bottom. The point  grating or repellent power, and, under great force or 
for the second shot is thp, intersection of the fourth ver- pressure, crystalIizat.ions may be com pelled to rearrange No. 767- tical and the sixth horizontal lines ; that for the point themselves on new lines, or submit to a change in 

For abe Week Endlne September 13, 1890. for the third is the intersection of the second vertica.l form • . In drawing wire. for example, the force applied 
Price 10 cents. For oale by all newsdealers. with the sixth horizontal, and so on for the fourth and is in the direction assumed by the fiber, as softened 

I. AGRICULTURE.-Agricultural Deplession.-Present aspect ol'AGE fifth shots. But there are provisions by which changes by heat, and its strength is supposed to depend upon 
f"�'::��:igrt8�e���t�:�;.��t��;:isSt�.esRi:i:i"ERTsi:iN:�practi: 122b7 in the point of impact may be ordered or agreed upon, this arrangement of particles, compacted more or less 

I I .  ���'1�h'iS{,:,,:�,�i;�!�r':.�r';�"�:�!��oc�:t';,"U"n��e�·Y·A';i�iil·6': 12257 after the first or second shot, since the condition of the by the die through which it was d rawn. Now, rolled 
I<anisms.-Examination of the role of I ivinl<organisms in the ac- plate may warrant such a variation. The board may wire is a reversed proces�, as the compression of Illole-cumulation of mineral ma.tter... .................................... 1226"2 III. CHI£MISTItY.-lmprovements in Analytical Proces8es.-The also su bstitute an 8-inch gun, with Frith projectiles cules both changes their form of arrangement and assay of /lum arabic with notes on essential oils ............ ....... 12261 

th t '  h b t h '  I . Recent Synthetical Experiments in theSugarSeries.-Important more an. wlce as eavy, u avmg a ower Initial form of crystallization. Up to a recent period heat work in this branch of organic chemistry. with table ................ 12260 
I 't fi '  h t 'th't' t d f t h  I t h Iv.t:Ip��l��gi.:::'l"�:::�J� 1l:�I'e�t:;:;, :�t�� ��� �e����u�",;-;::h��e�: ve OCI y, rmg one s 0 WI 1 Ins ea 0 e as t ree was always supposed to be a prime factor in the pro-

one that can he constructed with ordinary tool •. -14 illustrations .. 122M with the 6-inch gun. cess. and that without it no  alteration i n  what may be 

SI�;::�ltt�� .. ���r:"�ti.�riil: str��f�� .. ;t.�� .�e����.� .. ��.�.�I.��i.�O.u� 12255 It if! a pity that provision has not been made for a styled granulation was possible. N ow a Chicago paper 
v. t'e���:f�:��;'i:-s�?2�ri��""�'o. �:i:ii'f:��·.;;:�:����-�I�;:'�i�:ti��� 12252 trial at the same time of some of our best American announces a change in manipulation that completely 
VI.�r�8�f���y�rn���':;·ihr:,'it;.Y:���sOfil:�e:::��-"7�11���r��i��:.h��: 12258 steel plates, and that the foreign plates are not also to explodes the old theory. Bars of cold steel are as 
Vllio�:i,?of��e���f'81�it:;';':i�nnc��� .. ��� .. -:-.� .. �:�I��� .���.��� .. of a l2259 be subjected to tests with armor-piercing projectiles of easily rolled into wire as if the metal were hot, and not 

f.,'!;Pti'er�����WJ's��a�I�':."e.:-::� .. �u.�.��� .. ���.��.�.�.�����:.,:".i�.�.����y 12259 American m an u facture. only that, but the process nearly doubles the tensile 
vn!;,.i1'ili�:I�hll:!'x��p�:�V�;�i;;-�: �fe::.!;,�?�I��t�l:':::��S�;i�:; • , • I • strength. That of hot-drawn Rteel wire is 56,460 

ans�!:�Ip����I��':.db'i:'Ca�i�I���.:�gl�':iiii';iimOder.;·exa�pie8·Of 12U7 Abont Lead Penclla. pounds to the square inch, while cold-rolled is 105,�00 
th�r�gf�i��:!':s"�f�:::t��t��n��'iiI;i';r:�;i:i2:�A·r.·.;w"·Iiij,"to'be 12248 .. What does it co�t to make a lead pencil ?" said the pounds. 

Ix.c�ftSf���dJ����r.tt:.o;,r;":fc::'�1Ys����':.s:[:�nOd;':�BY·W:·A·. 12248 manufacturer in reply to a New York Sun reporter's What is the nature of the changed arrangement of 

�r:g.e��g�ed�.��.,:" .. ����.���.�i.C�� ����.����io.r� .. �-.1��.�.��.��.��� 12261 
inquiry. .. First, let me tell you how we make a pencil. particles that produces such results? It mnst be COm-

x. i��;oo��b���e�;,·;;l�."pe�P��0.;c����igw\::'d':tg:�fl�h���\���I�b�'i .. See this fine black powder ? That's graphi te. It pression that forces the atoms into new forms, 01' COIll­

XI. Pt�t��I���!.coior·aiid·coio�inii.:'::Byproi:·A'."H:·i:iHuRcii:-'-The 12:<49 costs twenty-five cents a pound. This white substance pacts them more closely together, and yet one effect of 
second lecture of this important series, givinll the most modern is German clay. It comes across the ocean as bal last compression is to evolve heat. The fact of added 

xn�i�'Hsy"lIg>lo
mG'�n�!&.gfIi�g��]NIiJ:'::;\,Ne�· sliiipie'';nii Ei:;o;'onii� 12252 

in sailing vessels. and all it costs us is freight. We mix strength is abundantly vouched for, but  the reason of 
�;�:::'':iI�ab�\���y"s.Jt.[';s��gr,,�Ga�i�<;·IJ;;�tr��g!�1afJr::t���fo'n�� 12255 this clay wit.h this powder together and g-dnd them in it remains to be explained. Manifest.ly, if wire can be 
lD�tC;;�c�� �l���a�:��� ���nta;���dt';i�e rnH�.':'c�:�i'i!;;.ce��i;;::� a mill, adding moisture during the process, until the rolled from cold bars with such results. why may not 
n?f�� 'B'e��:.':,g�e;l:'!'id���:t����rphoje;'te of i3oiii;;;';:�A 'receiit 12257 two are' thoroughly mixed and are reduced to a paste steel plates for shi ps or other purposes? yea. why not 
oi

���'U':':u
o
�JW:r:���3nJr7��f�� ���:�'illi;eo;'i;'8·of·ibe 'Eiioi,,;':'; 12256 about the consistellcy of putty. even railroad bars ? If these things are possible, with 

�fa:;,�ol�r&e--;-!���en� .. ������� . . o� .. t�.�.��o.I�.�� .. c������.e��y .. ��� 12256 .. This paste we press into these dies, each one of strength doubled and cost diminished, this manufactur-

Xll!�.;""��!:Jn!�iiYA:p�WfJOt�dths..u��:���'SoIfD��.?V'!:;���-;-:tn�l:::: which is the size of a pencil lead except in length. ing industry is certainly on the eve uf a totall'evolu­

xI:'�';::(;ElJ���g�V��Iie';i·Mea;,iirID�:�;\",;;,;.y·,;uii,,;,stive·pi.iie� 12251 There are four leads in one of these. Aft.er they are tion. Science. too, has added to its domain the 
�� Jl:;;'r��\ei��:�::!��t��o����i����U::��!. p.r����.s.��,. w�t� ����s 12252 pressed we cut them into p roper len�ths and bake them wealth of a new discovery whose value is beyond esti-

Improved Extractor.-;-Apparatus for the extraction of fats and in an oven kept at a very high temperatu re. Then we mate. Gains on any line of advancement, as all ex-Oils on a lara-e scale.-Illlustration ........................ ........... 12261 • EI<rot's THtln" Still.-An Improvement in dlstillatoryapparatu.. have the lead made. Its hardness it! regulated by the perience proves, are but a prelude to greater gaIns on -t!����:\\r::i�j,;' ii; Nice:�A'very 'exceiient' preseiiiatioii 'of ·ilii. 12"..51 greater or less amount of clay we mix with the graPhite ! other or similar lines. The ending of a beginning in sqhject from a Brltlsb consular report.-2 Hlustratlons ..... ........ 12250 I . h I ' h h h . . b d th k f th . t 1 Production of Hydrochloric Acid from Chloride of Mao;nesium. -t e more c ay we put In, t e arder the lead. w at 18 new now IS eyon e en 0 e WISes .- ron ;;-b�'i:'e.�� . . ���.�.��.��.t�?�.?�.���I.�� .. �:.��?���?:.I? .. ����.��.� �l .. The cedar we use comes principally from Florida, Trade Review. 
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Men of Science at Indlanapoll.. Prof. w. E. Stone. of Purdue University, read three 
BYH. c. HOVEY papers representing the result of a year's work of 

In a former article I described the massive and costly original research among the pentaglucosides. These 

State house. and gave an epitome of the opening ad- are allied to the sugars. but are of a ditTerent composi­

IIre,,!'el< of the president and sectional vice-presidents of tion. Two were specially discussed. namely. xylose 

the American Association for the Advancement of and arabinose, which have been extracted from bran. 

Science. Before mentioning some of the scientific gum arabic. sawdust, jute. etc. They do not ferment, 

papers read from day to day, let me remark that, valu- but give rise to furfurol when distilled with strong 

abl'! as these are, they can hardly be of greater prac- acids. They give the same reaction as ordinary glucose 

tical service than tho!!e less formal but equally earnest with the copper test, and form an important constitu­

con versations in corners of the capitol, in parlors of ent of food substances. 
thA hotels and on t he street cars and rai l ways. and Other papers in this section showed the composition 
which are seldom noticed by the press. When five or of Osage orange leaves, which it has been discovered 
six hundred learned men gather from all part!! of may be used as substitute for mulberry leaves in rais­

America, they have a great many things to talk about. ing silk worms; the food value of Lycoperdon (the 
You see that d apper little gentleman cornered with a common putT ball) as proved by analysis, it containing 
tal l  veteran whose snowy beard reaches his waist. a large amount of nitrog.mous substances, and its ash 
Oue is a chemist from California and the other a being mainl y  phosphate of potassium ;  and the govern­
Hoosier geologist, and their jovial ta'k is about the mental experiments for simpl i fying the methods for 
continnity of the natural gas supply and its conditions. extracti ng sugar from sorghum, and thus promoting 
Grouped around a table are a scholarly recluse. a its culture. The commi ttee on pronunciation and 
pioneer in homespun. a trim business man and a spelling of chemical terms reported progress, and were 
foreign dude, familiarly chatting about the flow and asked to condense results, agree on a standard and re­
friction of fluids in open channels: and shortly their port next year. The committee on founding a national 
topic changes to a cheerful discussion of some of the chemical society (carried over from a former year) re­
conditions that underlie chemical reactions. A hun- ported favorahly. and the indications are that such an 
dred i l lustrations might be given, proving that these organization will be formed during the coming year ; 
annual conventions answer as a sort of scientific clear- although. in the opinion of many, the time is not yet 
ing house, and not a mere cluster of sections. where ripe for the movement. 
papers are read bristling with technicalities. And Here it m ay be announced that the ornithologists 
these pri vate con fabs, as well as the more public have been taking a step in advance. 'fheir field is so 
systematic discussions, are all "for the advancement wide and unique, and on a plane so ditTerent from that 
of science. " occupied by an y other department of zoology, as to 

But it is in order to attempt at least a hurl'ied report j ustify their organizing a permanent society of their 
of the scientific papers. of which more than 250 were own. About 941 species are now recognized as belong­
otTered. and of which only a bird's eye view can be ing to the avi-fauna of North America, of which only 
given. The reader wishing more full information can 82 are stragglers from other countries. I n  other words, 
have it in due time in the official publications of the we have about 859 kinds of birds that make this con­
Salem Press. All now undertaken is to say what we I tinent their ho me. There are 225 varieties in the 
might find were we to flit from room to room and vicinity of Indianapolis, of which perhaps no more 
catch a few ideas as to the work of each section. than 25 or 30 are permanent residents of the county. 

Here is a set of anthropologists to whom Prof. Mason while al l the rest are more or less mi gratory. One of 
is speaking of the Indian origi n of maple sugar-not as the rising ornithologists is Prof. W. S. Blatchley, of 
weighty a subject as some others, but very suggAstive. Terre Haute, whose nu merous wri tings on bird life 
It is said that 36,000,000 pounds of maple sugar were have ten ded in a marked degree to popularize science. 
made last year, besides more than 1,000,000 gallons of Others in this department of natlual history are Pro­
sirup; and for this sweet art we are indebted to the fessors Steere. Widmann, Jenkins, Jones, Evermann 
aborigines. Relics of Indian sugar troughs, and and Butler. Prof. Butler is also the efficient secretary 
various implements that have hitherto puzzled archm- of the Indiana Academy of Science, whose indefatig­
ologists, confirm the statement. The Indians tapped able etTorts have so largely contributed to the success 
the silver maple and ash-leaved maple, as well as the of this meeti ng of A. A. A. S. 
common sugar tree. They were well acquainted with Many practical matters were discussed in the section 
sugar manufacture, it en tered largely into their food of mechanical science and engineering, e. g., as to ex­
supply, and many curious customs and religious periments in the resistance of metals to cutting; tor­
ceremonies were associated with the annual gathering sional stiffness and methods of testing it ; a standard 
of sap and production of maple sugar. formula for the efficiency of steam engines; element of 

Prof. B. G. Wilder, who is always original. exhibited waste in machine shops; val ue of the solid emery 
and discussed diagrams prepared with great skill, wheel; results of tests of 75 ton ammonia compression 
showing comparatively the brains of man and the refrigerating machines ; vortex automatic lubricators 
chimpanzee, and they looked altogether too m uch for high speed shafts. 
alike. Prof. F. W. Putna.m, the faithful and long- A strikingly interesting communication was by Prof. 
time secretary of the association, and whose i nterest in T. C. Mendenhall, on standard metric weights and 
and purchase of the famous serpent mou nd of Ohio is measures. They came sealed from France, and were 
well known, described a singular earthwork near not opened until in the presellce of the President of the 
Foster's and also an ancient hearth found in the Little United States. They are incased in  such a way as not 
Miami Val ley. Prof. C. C. Abbott exhi bited a bone to be injured by moisture or changes of temperature. 
image from Livingston County, N. Y., and gold beads There are three sets of them kept in ditTerent places, 
of Indian man uiacture from New Jersey and Florida. so that .if one set should be destroyed. it cou ld  be 

Dr. Jastrow, of Madison. Wis. , gave results of his restored from th e others. Models of the meter and 
preliminary studies i n  the line of "Mental Statistics." kilogram me were exhibited. Two of the latter had 
Among his conclusions was the fact that a marked dif- been shown at Washington, and it was observed that 
ference exists between the mind of man and of woman. when placed side by side they weighed a little more 
Dr. Minot, of Boston, spoke of his own psychological than when placAd one ou top of the other. This dif 
investigations, and he. as well as others who followed ference amounted to one sixty-million th of a kilo­
him, thought that more thorough investigation should gramme. and was acc6unted for by the fact that in the 
be made than had yet been made of the phenomena of latter position, the upper one was removed further 
mind reading and all that. from the center of the earth than when it stood beside 

An important paper in the biological section was by its fellow! He also told of the materials of which the 
Prof. Stanley Coulter on "The Forest Trees of In- standards were made, and explained the method of 
diana." Of these there are 106 species. embra.ce d in 24 manu facture. 
orders. Indiana stands fifth in lumber interests in the If I have said not.hing about the geological section, 
United States. The maple is the most uniformly dis- it is simply because there is so much to be said th at I 
tributed tree, being known to exist in every county in hope to make it the subject of a separate article. The 
the State. Indiana, once heavily wooded. is now re- same is true of the Botanical Club and of the Agricul­
d uced to about two million acres of forest, equal to tural Society. each of which holds a separate meeting 
about one-tenth of its whole area. In this connection in connection with the A. A. A. S. 
attention m ay be called to a black walnut grove de· Delightful excursions were made to the Rose Poly­
scribed by Prof. John Collett. and which he planted tech nic School, at Terre Haute; a romantic locality 
some forty years ago. Its trunks are now suitable for near Waveland, known by the gloomy title of the 
saw logs. and the owner regards his grove as a most •. Shades of Death ;" the knobs of New Al bany, Mam­
profitable investment, "quite as good as bauk stock." moth Cave, Ky. , and Wyandot and Marengo caves in 

Device. Cor 'he FruU Garden. 

At this moment I have four fine Mazzard cherry 
trees covered with mosquito netting to keep otT the 
birds. When only a few cherry trees are grown, as is 
now the case in central New York. robins, cedar birds. 
and cat birds will take every cherry within five days of 
their coloring. But this fruit is not only very delicious 
to me, but invaluable as a health preservative. In my 
judgment the sour cherries when fully ripe are the 
most wholesome of all fruits. Generally I cover not 
only Mazzards, but Early Richmonds and Late Mont­
gomery. Of course the cost of covering will be more 
than the value of the fruit as a market product; but 
the same cover will last for two years. Thus protected, 
one can gather delicious cherries from July 5 down to 
the end of September. The fruit does not decay badly 
before September, but ripens and then gets riper and 
riper till the fruit is good enough for Asgard. This de­
vice is valuable when one cannot induce his neighbors 
to plant cherry trees by the thousand, and so have 
enough for birds and planters. When we grew a few 
raspberries, it was j ust the same-the birds took the 
bulk of the crop; but now the cat birds and robins are 
welcome to help themselves and pay for the privilege 
with m usic. We do not miss what is taken. because we 
harvest a h undred bushels and are glad to pay a per­
centage to an orchestra. The cherry tree ought to be 
planted again in this State as freely as it was fifty 
years ago. The black knot has entirely left otT trou­
bling them here, and, therefore, even the lazy can 
grow them. 

My remedy for currant worms is to plant gooseber­
ries about the currant gardens. and on these the worms 
first appear. If thoroughly dusted then, the attack is 
far less severe on the currants. They prefer the goose­
berry j ust as they prefer the white currant to the red. 
Of course, such preferences are not discoverable when 
very little care is taken of the bushes. and worms m ul­
tiply beyond all measure. The currant ranks next to 
the cherry as a matter of wholesome diet. It is to be 
preferred far above all other berries. 

I have quinces again bearing like the old-fashioned 
quince bushNl of my father's day. Thirty years ago I 
found it difficult to get crops, and till now have only 
had an occasional peck of quinces. Two years ago I 
drew the limbs together ill N ovem ber with stout twine, 
t.hen wound on straw or hay. The result has been 
heavy crops of fruit. The quince needs only slight pro­
tection here. It is best to plant on a south or south· 
east slope, and have an evergreen hedge or tight board 
fence to the north_ 

I had great trouble with my berry gardens, owing to 
the lopping down and tangling of the bushes. To 
remedy this I set stakes about t wenty feet apart in the 
row, and fasten to these one wire, about four feet high. 
To this wire I tie the new canes in September with 
strong twine, two to four in a bunch. Then I leave the 
canes standing six feet high to bear. They are never 
broken down iu winter. and never in the way in sum­
mer. The cost is a trifle.-E. P. Powell, in fJarden and 
Fore.�t. 

• ••• • 
The Debts of" the Countie •• 

Accord ing to the returns of the new census for 1890, 
the existing gross indebtedness of the several counties 
of the yarious States of the Union is $145.693.840, 
towa'rd which the amounts held in sinking funds, cash, 
and other resources are $30.468.955, leaving $115,224,885 
as the actual debts not provided for. The annual 
interest charge is $7.318,374. 

The following is the county indebtedness by States : 
Alabama • . . .  $1.392,020 Maine... ..... $449.878 
Ark ansas ... 1,592,582 Maryland. .• . .  872.131 
California. . 5,607,450 Ma.sachusetts 4.008,660 
Colorado . . . 3,190,2.58 Michigan.... 1,615,028 
Connecticut 44,713 Minnesota .... 3,275,387 
Delaware... 61R,400 Mississippi. .. 1,238,124 
Florida .. . . 390,616 M issouri. .. ... 9,974,734 
Georgia. . 465.060 Montana. .... 1,937,150 
Idaho ... .. 1.320,795 Nebraska.... 5,302,091 
Illinois ..... 11,760,596 Nevada. .... 857,278 
Indiana • . . .  6.827.674 N. Hampshire 495,175 
Iowa .• . . . . .  3,643,814 New.Jersey • • .  5,159,339 
Kansas ..... 14,817,78O N ew York . ... l0.064.37'l 
Kentucky .. 5.741,636 N. Carolina .. 1,021,086 
Louisiana. . 156,915 North Dakota 1.382.581:1 

TERRITORIES. 

S onth Dak ota $2,690,484 
Ohio..... .... 7,856,810 
Oregon . .. . . 782,015 
PenllBylvlinia. 8.6054.943 
Rhode I.land. 
S. Carolina . 1.t41,fi50 
Tennessee. . . . 2,237,659 
Texas ....... , 6,078,563 
Vermont. . . • .  5.151 
Vi rginia . . . • . 1.691,434 
Wa8hingtoll .. 1.1.0,687 
W. Virginia . .  1,023,887 
Wisconsin.... 1,1181,256 
Wyoming... 1.081,482 

Arizona . . .. .  $1,0549,6971 New Mexico .. $l,650.8371 utah • . . . . . . . . . . .  $74,110 
Total. . .. . ... ..... .. . , . . . . • • • . . . . . . • . $145,693,840 

.. 4., .. 
Canadian Natural Ga •• 

In a paper on the blood corpuscles. Dr. Minot held Indiana. and the famous natural gas region. The 
that there are four stages in  corpuscular development; latter interested me to such a degree that I shall re­
the original nucleated red corpuscle. the granular stage, visit it for further exploration. 

The Toronto Mail, speaking of the Provincial Natural 
Gas Co. , in Humberstone and Bertie townships, pub­
l ishes a description of the ten completed wells and 
their output of 22.000,000' of gas per day. Two more 
wells are approaching completion and another is about 
to be commenced. The company has seventy-five 
square miles of land under lease. Of the tpn wel ls 
which have been drilled on these lands, eight are good 
producers. The operations have been carried on in 
the center of this territory. The wells are about one 
mile apart. The center of the group is 11 miles from 
Buffalo, 13 miles from Niagara Falls. 19 miles from St. 
Catharines. 45 miles from Hamilton, and about 60 miles 
i n a straight l ine from Toronto. The cost of piping is 
about $7,000 a mile. An important factor in conduct­
ing gas great distances is the pressure it has at the 
well. So far t.he gauge has shown a rock pressure of 
over 500' to the inch. 

the em bryonic or amphibian form. and the final At the closing meeting on Tuesday evening, August 
mature, non-nucleated red corpuscle; the white cells 26, Prof. Putnam reported that 89 fellows and 219 
appearing between the second and third stages. members had been elected, of whom 84 were from 

The chemists began by considering a paper on hog Indiana. Of the 364 members present be�ides. 64 were 
cholera germs, read by Dr. Sch wei nitz, of the agricul- frOl.n Indiana, 38 from Ohio, 29 from New York, 27 
tural department of Washington, D. C. , who had un- from the District ofCol urubia, 26 from Il l inois, 22 from 
dertaken experiments for the purpose of isolating and Michigan, 19 from Massachusetts, and so on from uearly 
identifying the poisonous ptomaines producfld by t.hese every State and Territory. The next annual meeting 
germs by splitt.;ng up certain substances in the body. will be held in August, 1891, in Washington, D. C. 
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Cold Water wUhout Ice. 

The following method of obtaining a constant sup­
ply of cool water at all times is described by the Rail­
road and Engineering Journal as being in general 
use in Hanover, York County, Pa, 

The town, says the JOlf,rnal, is closely built up and 
without any system of drainage, so that the water from 
the wells is unfit to drink. Some years ago these rea­
uons led to the i ntrod uction into the town of a su pply 
of very excellent water from a large spring about three 
miles distant. This water is brought through iron 
pipes, and when it reaches the consumer in summer is 
warm, while the water i n  the wells is cool. For this 
reason many of the inhabitants drink the well water, 
and, as a conseq uence, typhoid fever is a prevalent dis­
ease in that community. In order to obtain pure cool 
water, not i mpregnated with lime, some of the inhabi­
tants of the place have adopted a plan which is so sim­
ple and gives s uch excellen t ff�sults that it is worthy 
of general adoption wherever there is a water supply 
other than wells or springs. 

The plan is as follows : A cylindrical galvanized sheet 
iron tank, 12 i nches in diameter and 4 feet or 5 feet 
long, is placed in the bottom of a well. This tank is 
then connected by a galvanized iron pipe with the 
water supply pipes, and another pipe is carried from 
the tank to the surface of the ground, or to any con­
venient point for drawing water, and has a cock at the 
upper end. '1'he tank is consequently always filled 
with water from the water supply, and being in the 
bottom of the wel l ,  the water is cooled off and acquiras 
the temperature of the well ; so that that which is 
drawn from the tank is as cool as well water, an d is 
without any of the im purities with which the latter is 
contaminated. The water drawn from the tank in one 
of the wells in the place named had a temperature of 
56° when the thermometer in the atmosphere above 
stood at 76° 

This method gives an abundant supply of cool water 
during the whole sum mer, and can be adopted in all 
cities, towns, or in the country. If a well is available, 
it can be used ; if not, by simply digging a hole in the 
ground, deep enough so as not to be affected by the 
surface temperature, and burying the tank, it will 
answer equally well. This hole might be dug in a cel­
lar or outside the b uilding. If the water has any impuri­
ties in suspension,  such as m ud, the tank should be made 
accessible, so that it can be cleaned occasionally. 

.. . . .  ., 
AN ARTIFICIAL LAKE AND WATER SLIDE. 

The illustration represents a water slide intended for 
amusement and recreation, which has been patented 
by Mr. James Inglis, of No. 8 Custom House Square, 
Montreal, Canada. The primary object of the inventor 
has been to provide a form of amusement for the peo­
ple which might be utilized in connection with the 
Chicago Worl d's Exposition, as well as at minor shows 
or at popular summer resorts. From a suitably con­
structed tank a ch u te extends down ward to an artificial 
lake or reservoir, the latter also extending to one side 
under the tank. The part of the reservoir which ex­
tends under the chute is connected with pum ping ma, 
chinery, as IShown in the small view, for raising the 
water back into the tank, thus providing for a con­
stant flow down the chute into the lake. '.rhe slope or 
incline of the chute may be varied as desired, but i .. in­
tended to be such as to cause a current that will '

carry 
boats or floats with sufficient speed to produce an ex­
hilarating effect upon the passengers. At the lower 
end of the chute is a pivoted apron, floating freely and 
horizontally in  the water, to prevent boats coming 
down from diving too deep into the water at the end 
of the descent,. A bove the tank, and over the back 
part of the channel, is a f rame supporting a guideway 
on which travels a carriage with a hoistin g  apparatus 
adapted to lift the boats above the level of the tank. 
After they ha" e beeu thus lifted the carriage may be 
moved transversely and the boats lowered into the 
tank to float down the chute 

AN IMPROVEMENT IN LOCKS AND KEYS. 

The accompanying illustration represents a lock of 
novel construction recently patented by Andrew S. 
Fisher, Bedford,  Bedford County, Pa. This device has 
all the advantages of other locks, with the additional 
merits of d urability, security, and simpl icity, and con­
sequent cheapness of manufacture. Fig. 1 represents a 
perspective view of the padlock with the lid of casing 
removed. Fig. 3 i s  a top plan view the:reof, with top 
of case and tum bler removed. Fig. 2 is a detailed view 
of the key. Figs. 4, 5, and 6 represent the same prin­
ciple appl ied to a trunk or hasp lock, of which Fig. 4 is 
a top plan view wi th top of case and tum bier removed ; 
and Fig. 5 a bottom edge elevation thereof, entire. Fig. 
6 is a top plan view of the socket plate to receive 
hasp, said socket having a suitable opening in  its cir­
cumference to receive the bolt of the lock, when the 
hasp is in position. In locking the bolt is pushed to 
place by m eans of a projection at the side of lock, as 
show n  in Fig. 4, and can be released only by using the 
key. The construction and operation of locks for 
other purposes on this principle is substantial l y  the 
same as those shown herewith. Numerous combina­
tions are made by varying the number, size, and shape 
of teeth in the tumbler and key. In operating, the 
meshing of the teeth of the key and tumbler revolves 
lSaid tumbler, and with it the dog from its engagement 

2 

FISHER'S LOCK AND KEY. 

with the shackle, at the same time drawing on the 
spi ral spring connection between said dog and shackle. 
When the shackle is final l y released, the retractile 
power of the spring throws it forward, and the 
lock is then open. In closing, the opring draws the 
dog into its locking position, when the shackle is 
pushed to place. This i nvention was patented March 
5, 1890, No. 422,759. Any information regarding its 
manu facture or sale will be given by addressing the 
patentee, or John O. Smith, Bedford, Pa. 

.. . . I "  
Condi tion oC Worken Here and Abroad. 

The House of Representatives has recently passed a 
bill ordaining that eight hours shal l be 
considered a day's work for all labor­
ers, workmen, and mechanics, now or 
hereafter to be employed by the gov­
ernment. 

In the course o t  the debate on this 
bill, the Hon. J. O'Donnell , of Michi, 
gan, made an elo­
q uent speech, in the 
course of which he 
gave the following : 

INGLIS' ARTIFICIAL WATER SLIDE FOR PLEASVRE RESORTS. 

Eight h 0 u r s for 
labor, eight hours for 
sleep, eight hou r� for 
i mprovement and re­
creation, wi l l  make 
the days gladsome 
for those who toil. 
Mr. Speaker. t h e  
workingman is bet­
ter off in this �oQn­
try than in any other. 
It will be seen that 
the nation and its in-
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habitants have not suffered by the lightening of the 
hours of toil ; the country is the most prosperous in 
the world. Our people are accumulating wealth ; there 
are some sharp contrasts in the social conditions, but 
the general average of wealth and comfort is rising all 
the time. I know the number of millionaires is in­
creasing, but it is gratifying to realize that the num­
ber of citizens worth four, t wo, and one thousand dol· 
lars is increasing wonderfully faster. '£he aggregate 
wealth it! large, ar:.c t·he distribution is as nearly equal 
as will ever be reached. u Jdp.r any go vernmen t. 

We are in the forenoon of our national existence, but 
what a ch ange in the condition of all in the last cen­
tury, and for the better-improvement and progress. 
This is t;he genius of our people and is inwoven in the 
fiber of our free institutions. This, compared with the 
.. good old times " we hear of, is an era of luxury in all 
strata of society. The statistics show that in the sav­
ings banks of this country (six States not reported) 
there are 4,021 ,523 depositors, with $1,425, 239 , 349 to 
their credit, an average of $354.40 for each depositor. 
In my own State of Michigan there are 99,245 deposi­
tors in savings banks, who have $24, 015,207 on deposit. 
If you compute the mi llions deposited in building and 
loan associations, to secure homes for themselves and 
families, you will find our artisans and laboring popu­
lation are in the sunshine of prosperity. 

One of the enterprising papers of Michigan two 
years since sent fifty workingmen to Europe to Ree the 
condition of their fellow laborers abroad. They vi&ited 
many points in Great Britain, France, and Germany, 
and, after due observation, they were of opinion, with­
out exception, that " the American workmen are better 
housed, better fed, better paid, better clothed, and 
generally better off than their European fellows." This 
pleasi ng picture of American contentment is supple­
mented by the report of the statistician of the Agri, 
cultural Department, who states that labor here 
secures a larger share of reward than in other coun­
tries ; there is one pauper here to twenty-two in Great 
B ritain ; our people consume double the amount  of 
meat here over those of Great Britain, and nearly four 
times the meat the i nhabitants of other lands have ; 
our consumption of cereals is three times as great as 
that of Europe, in proportion to population nearly the 
same gratifying ratio of bread, while our inhabitants 
have the same excess of  clothing and other comforts. 

• 1 • •  
A n  Imprl8011ed Fl.h • 

The following was related to the Chattanooga News 
by one of its correspondents residing near that city : 

" My cousin owns a watermill, and in removing some 
obstructions found an im mense log embedded in the 
stream which must have been submerged for a number 
of years. Thf, log had to be cut in two to remove it, 
and m uch to our surprise we found it hollow, although 
it had every appearance of being solid. One of the 
negroes while examining the log looked into the hollow 
and thought he saw something moving. He began u"ing 
his ax, and soon had the log cut i nto in another place. 

.. Imagine our amazement when we discovered a live 
catfish which bad grown to an enormous size and 
length, and was so completely wedged in the hollow ali 
to be unable to move except to open its mouth and 
wiggle its tail. The fish was very lively and apparently 
in the enjoyment of excellent health. 

.. The question is how did the fish get into the log, as 
the only means of ingress or ewess we cou l d  discover 
was a small round hole not more than two inches in 
diameter. We �urmised that he must have entered the 
little opening when no larger than a minnow, and 
grown great in his solitary confinement. " 

• 1 . 1  • 
A CONVENIENT SPONGE FOR CLEANING SLATES. 

The illustration shows a device especiall y  intended to 
facilitate the wiping of school-slates, or the e.rasing of 
certain portions only of what may be i nscri bed there­
on. It has been patented by Mrs. Emma C. H udson, 
of No. 327 Arch Street, Seattle, Washington. It  con­
sists of a flexible casing ha ving meshes or perforations, 
and adapted to hold a small piece of sponge, the casing 
being preferably a ruhber net-work, and formed with 
a neck adapted to be engaged by the end of . a pencil. 
The sponge is thus always at hand when needed, and 
can be readily wet sufficiently for the use designed, 
while it is retained in shape by itg casing. 

HVDSON'& SLATE-SPONGE. 
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AN IMPROVED SLIDE VALVE FOR ENGINES. 

The i llustration represents the application of a sim­
ply constructed slide valve for engines, provided with 
intersecting slOtll, and designed to be perfectly coun­
terbalanced, so as to reduce the wear to a minimum_ 
One of the smal l figures presents a sectional plan view 
thereof, the other showing the valve in perspective. 
It has been patented by Mr. Oscar L. Ward, of Eagle, 
Neb. From each end of the cylinder an inlet port con­
nects with the steam chest, i n  which slides the valve, 
actuated by suitabll� means from the main d riving 
shaft, the valve having a vertical slot connecting at 
all times with the steam inlet pipe. The valve also has 
a transverse slot intersecting the vertical one at right 
angles, and adapted to be connected alternately with 
the steam inlet ports leading to each end of the cyl­
inder. The steam chest has exhaust ports near each 
end leading to the outside, and the ends of the cylin­
d er are also connected with the exterior of the steam 
ch"st by pipes opening i nto the steam chest in line with 
ports con necting with the cylinder ends. In  operation, 
live steam passing through the vertical slot of the 
val ve exerts an equal pressure on its top and bottom,  
the  steam passing th rough the transverse slot also ex­
erting its pressure against the sides of the valve, so 
that it only rests by its own weight in the bottom of 
the steam chest. and the pressure against the valve is 
counterbalanced by the steam in 
the cyJindel' passing alternately 
throu�h one of the pipes connect­
ing the ends of the cyl inder with 
the exterior of the steam chest, 
whereby the valve is at all times 
completely counterbalanced. 

_ .•. -
Exhaustion of' N atural Gas. 

Professor Orton, of Ohio, in a 
paper recently read before the 
American Association for the Ad­
vancemen t of Science, stated that 
there is not the faintest doubt that 
the natural gas s upply in the Indi­
ana and O h io fields i s  not only ex­
haustible, but is rapidl y  and surely 
being exhausted. He said he was 
yet to find a man conversant with 
existing facts who does not entirely 
agree with him. The gas is stored 
in the rocks, where it has been for 
untold ages. It is not now being 
generated, and every foot that es­
capes to the surface leaves the 
quan tity remaining fOl' future use 
j ust so m u ch smaller. The pres­
sure of gas in  the wells in the Ohio 
and Indiana fields is steadily dimin­
ishing, the decrease already having 
amoun ted to thirty or forty per cent. 
In view of this, Dr. Orton urges the 
imperative necessity for cities and 
States to take action restricting the lavish and wasteful 
use of gas. Even the strictest regulations cannot pre­
vent the exhaustion of the supply of gas in a few years, 
}:lut they may put off that exhaustion some time. 

4 4 e • •  
A COAL ELEVATOR FOR RAILWAY SERVICE. 

Ari elevator designed to load coal from a bin into the 
tender of an engine, the bucket being raised by the en­
gine and dumped at the proper moment into the tender 
as the latter is brought in front of it, is shown in the 
accom panying illustration. A coal-holding bin with 
inclined bottom faces the track, and in front of it  is a 
pit, upon the bottom of which is the base beam of a 
frame having two standards united at the top by a 
cross-bar. The frame is stayed by braces, and between 

Ititutifit �mtritau. 
it and the track is a guard fence. In the frame slides 
a bucket with forwardly inclined bottom, the front o f  
t h e  bucket consisting of a door pivoted a t  its lower 
corners, while side guards extend retJ.rwardly in con tact 
wit.h the outer sides of the b ucket. To the upper sides 
of the body of the b ucket, at the front,  are attached 
guide l ugs, limiting the rearward movement of the 
door, the latter also having a weigh t attached to its 
upper end 011 each side, the weights being connected 
with the body of the bucket by ropes or chains of 
sufficient length to allow the door to drop to a proper 
incline, as shown in dotted lines. From the bail of the 
bucket two ropes or chains extend upward over guide 
pulleys in the top cross-bar of the frame, and down­
ward and outward at the sides o ver pulleys journaled 
on the guard fence, the extremities of the ropes having 
each a hook or other fastening device whereby they 
may be readily attached to a locomotive. 

In the front upper portion of the body of the bucket 
is journaled a shaft, centrally upon which an out­
wardly extendin g  latch is pivoted. and the shaft has at 
one end a crank arm adapted for engagement with a 
trip on one of the standards of the frame, the tri p being 
so located, and the length of the ropes or chains so cal­
culated, that, when either rope or chain is attached to 
an engine, and the tender arrives opposite the frame, 
the crank arm of the b ucket shaft contacts with the 

WARD'S SLIDE VALVE FOR ENGINES. 

trip to release the door l)f the bucket and deliver the 
coal to the tender, such position of the bucket being 
shown in dotted lines in the i llustration. In the front 
of the bin is a downwardly inclined chute, to the lower 
extremity of which is pivoted an auxiliary ch ute, in 
such manner that it may be carried up to a vertical 
position, and within the main chnte is pivoted a gate 
or cut-off, made tlreferably of a series of curved fingers 
united by suitable brace bars. This gate is raised to 
permit the coal t.o flow from the bin  by a link connec­
tion with a cranked shaft journaled upon beallls attach­
ing the standards to the bin, the shaft being prefera­
bly manipulated by hand wheels at each end. By the 
lifting of the gate the auxiliary chute of the bin is 
thrown down for the delivery of coal into the bucket· 
in the pit, the supply being cut off when the bucket is 
filled. With the drawing up of the bucket, the aux­
il iary chute is thrown upward to vertical position. 
When the tender has received its load, the engine is 
backed and the bucket thereby lo wered, its open door, 
as it passes dcwn, being closed by COlll ing in contact 
w ith a yoke-like frame attached to the standards. The 
engine thus does the work of hoist-
ing the coal. and the tender may be 
filled when approaching from either 
direction. This inven tion has been 
patented by Mr. A. H. McLean, No. 
210 Mott Street, Saginaw, Mich . 

•• • •• 

AN IMPROVED KNIFE SHARPENER 

AND POLISHER. 

A simple and d urable device de· 
sign ed to faci l i tate the quick and 
convenient sharpening and pol ish­
ing of knives is shown in the illus­
tration, and forms the subject of 
two patents. which have been issued 
to Mr. John Vermenlen, of No. 300 
East Seventy-fifth St. , New York 
City. On one end of a suitably con­
structed bed plate adapted for at­

arranged a casing with a verticai slot, into the lower 
part of which extend the rims of two sharpening roll­
ers turning in suitable bearings in the casing. Each 
of the rollers has V-shaped annular ridges on its peri­
phery, as shown i n  the slllall figure, the outer edges of 
the ridges touching at the center of the slot, so that 
when a knife is drawn through, as shown, its edge comes 
in contact with the edges of the ridges of the rollers and 
is thereby sharpened. The shafts of the rollers each have 
on one outer end teeth adapted to be engaged by a 
plate arranged in proper position for such purpose, the 
plate being on one end of a transverse shaft s l iding in 
the casing. The shaft has a head on which bears a 

spring to normally press the head outward and hold 
the plate in contact with the other side of the casing 
in engagement with the toothed wheels, and, when the 
sharpening rollers have become worn at their contact 
point, the operator presses on the head of the shaft to 
force it inward and di sengage the plate from the 
notched wheels. The sharpening rollers can then be 
turned a d istance of one or more teeth, so that new por­
tions of their ridges may pass into the slot. The shafts 
of these rollers may also be held in longitudinally slid­
ing bearin gs, adj ustable by a set screw, when, a� the 
rol lers become worn on their peripheries, the bearings 
may be moved nearer to each other. The sharpening 
rollers are preferably made of solid steel or emery, or 

they Illay be m ade of a series of 
washerts. On the other end of the 
bed plate is  a pol i shing device, with 
a lower fixed pol ishing strap and an 
upper yieldillgly mou nted strap. 
The ends of the lower strap are 
held in place by a spring plate 
pressing the ends of the strap 
against inclined I ugs or flanges on 
the under side of the bed plate, the 
strap being easily removed for re­
newal when worn out. The u pper 
strap is passed under a plate hav­
ing inclined lugs at its sides, and 
the ends of this strap are held in 
place by another spring plate. At 
the inner end of the plate to which 
the upper strap is attached are up­
ward l y  extending vertically sl otted 
lu gs, through whicQ pass the ends 
of a pin held in lugs on the bed 
plate, the vertical slots in the lugs 
permitting the upper plate to swing 
upward when a wedge-shaped knife 
is inserted between the two straps, 
the pin forming a fulcrum. A spring 
is arranged to pl"ess on the top of 
the upper plate to hold its strap 
against the strap of the lower plate 
or against a knife blade drawn be­
tween the plates to be polished. In 
the middle of the upper plate is a 
hopper. opening down ward through 

an apertnre in the u pper strap, whereby a polishing 
material placed in the hopper will be su pplied to the 
polishing surfaces of the opposed straps. 

• f . . .. 
THERE are 413 species of trees to be foulJd within the 

limits of the United Stater. and 'l.'erritories, 16 of which, 
when perfectly seasoned, wil l sink in water. The hea­
viest of these is the black ironwood (Condelia ferra), 
found only in Southern Florida, which is more than 
30 per cent heavier than water. Of the other 15, the 
best known is the lignum viti'll (Guiacum sanctum) and 
the mangrove (Rhizophora mangle). Texas and New 
Mexico, lands full of queer creeping, crawling, walk­
ing and inanimate things, are the homes of a species of 
oak (Quercus grisea) which is  about 1%; times heavier 
than water, and which, when green, will  sink almost 
as quick as a bar of iron. It grows only in mountain 
reg-ions, and. has been found westward as far as Colo. 
rado desert, where it  grows at an elevation of 10,000 
feet. Al l  the species heavier t han water belong to 
tropical Florida or in the arid West or Southwest.­
Commercial Advertiser. 

McLEAN'S COAL ELEVATOR FOR RAILWAY ENGINES. tachIDent to a table or a  bench is VERMEULEN'S KNIFE SHARPENER AND POLISHER. 
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TilE IlEETING OF THE GREAT SHIELDS OF THE 
ST. CLAIR RIVER RAILWAY TUNNEL. 

In the SCIEN'rlFlc AMER lCA N of August 9 we gave 
1l l ustrations showing the construction and mode of 
operation of the Beach hydraulic shields used for the 
excavation of the great railway tunnel now successfully 
executed underneath the St. Clair River between Port 
H uron, Mich. , and Sarnia. Canada, by which the tracks 
I I f the Grand Trunk Railroad, of Canada, and the 
C hicago and Grand Trunk, Detroit, Grand Haven and 
Mi lwaukee, and the Toledo, Saginaw and Muskegon 
l ai lroads, of the U nited States, are to be connected. 

We have now to announce the successful completion 
of the under-river portion or tunnel section of the great 
work. This interesting even t  occurred at, half past 
eleven o'clock on the night of August 30, when the two 
great 21 foot shiclds, by means of which the tunnel was 
excavated, were pushed together and made to meet 
edge to edge, exactly in line with each other, thus en­
tirely finishing the work of excavation. The reader 
will. of course, understand that two headings were 
worked in the excavation of this tunnel, one heading 
being started from the American side of the river and 
one from the Canadian side. In each heading one of 
the great hydraulic shields was employed, by means 
of  which the workmen were protected while the earth 
was being excavated and the iron plates cOlllposing 
the walls of the tunnel w ere put in place_ As the work 
of construction proceeded, the two great shields were 
made to advance toward each other from opposite d i­
rections, until they finally met face to face, edge to 
edge, underneath the river torrent above them. This 
meeting of the great shields forms the subject of our 
first i l lustration. The second engraving shows the lo­
cation of the tunnel as it ext.ends from one bank of the 
river to the other. 

The shield consists of a strong cylinder somewhat re­
sembling a huge barrel with both ends removed. The 
front end of the cylinder is sharpened, so as to have a 
cutting edge to enter the earth. The rear end of the 
cylinder, for a length of two feet or so, is made qu:te 
thin, and is  called the hood. Arranged around the 
main walls of the cylinder and longitudinally there­
with are a series of hydraulic jacks, all operated from 
a common pump, each jack having cocks, whereby it 
may be cut off from the pump whenever desired. � 

Within the shield are vertical and horizontal braces 
and shel ves. When at work, the iron plates or the ma­
sonry, of which the tunnel is  composed, are first built 
u p  within the thin hood of the shield, the hydraulic 
jacks are then made to press against the end of the 
tunnel plates or masonry, which has the effect to push 
t he shield ahead into the earth for a distance equal to 
the length of the pistons of the jacks, say two feet, or 
not quite the length of the hood, and, as the shield a d­
vances, men em ployed in the front of the shield dig 
out and carry back the earth through the shield . By 
the advance of the shield, the hood, within which the 
!fon or masonry tunnel is built .. is drawn partly off 
from and ahead of the constructed tunnel, thus leaving 
the hood empty. The pistons of the hydraulic jacks 
are then shoved back into their cylinders, and a new 
section of tunnel is built up within the hood as before 
descri bed. The shield is then pushed ahead, and so 
on. The extreme end of the tunnel is always within 
and covered and protected by the hood. In this man­
ner the earth is rapidly excavated or bored out, and 
the tunnel built, without disturbing the surface of the 
ground, the workmen being at all times protected by 
the shield frow the caving in of the earth. This mao 
chine is the inventio n of Mr. Alfred E.Beach, one of the 
editors and proprietors of the SCIENTIFIC AMERICAN, 
and was first made and used by hilll in 1868-69, in con­
structing a railway tunnel under Broadway, New 
York. The invention was also used in London in 1886-
89, in constructing the two subway tunnels, each three 
miles in length, from the MOlluwent, passing under the 
Thames River, Kennington Park Road, etc. , to Clap­
ham. The cars in these tunnels are to be worked by 
electricity. The Beach hydraulic shield is also now be· 
ing used in the H udson River tunnel,  in process of con­
struction under the Hudson River between New York 
and Jersey C ity. 

In the construction of the St. Clair Ri ver tunnel, two 
deep cuttings were made, one on each side of  the river ;  
that on the American side had a depth of 53  feet, and 
that on the Canadian side 58 feet deep. Upon the 
floor of each cutting, agai nst the head thereof, one of 
the great shields was placed, and the work of tunnel­
ing began. 

Each shield is circular, 21 feet 7 inches in  diameter, 
16 feet long, and is built of plate steel, one inch thick. 
It is divided into t welve com partments by llleans of 
two horizontal and three vertical stays, which are built 
up to a thickness of two inches. These stays have a 
knife edge in front and extend back ten feet, leavi ng 
six feet of clear cylinder i n to which the end of the 
tunnel extends. Ten of the compartments are per­
lllanently closed and brazings of angle iron placed 
across them. The other t wo are provided with heavy 
iron doors which can be closed at once in case of acci­
dent or danger. These doors are situated at the bot­
tom in the center, and through them is passed all the 

$ttrntifi t �mrricnu. 
excavated matter. Flush with this heading (with their 
cylinders extending forward into the compartments) 
are twenty-four hydraulic rams at equal distances 
around tht> shield. These rams are eight inches in dia­
meter and have a stroke of 24 inches. By their means 
the shield is forced forward enough to admit of another 
section of castings, viz. , 18 inches. Each of these I"ams 
can be worked separat,ely. as may be seen by the 
sketch of the back view of the shield. '.rhe power sup­
plied by a Worthington pump is capable of producing 
a pressure of 5,000 pounds per square inch, which will 
amount to 125 tons per ram, or 3,000 tons on the 24 
rams. The greatest pressure used was 1,700 pounds 
per square inch, which is 40 tons per ram and 1,060 
tons on the shield. 

These shields weigh eighty tons each, and were built 
by the Tool Manufacturing Company, of Hamilton, 
Canada. They were brought to their destination in 
pieces, and erected at the tops of the great cuttings, on 
the north side in both cases, at which side are also the 
machines and workshops which have been erected. 
This immense machine when completed was rolled 
down the side of the cutting on a wooden track com­
posed of four rails of wood, each one foot square, and 
placed about four feet apart. It was restrained in its 
downward course by means of six large ropes which 
were passed around it, fixed at one end to the upper 
end on the wooden track and coiled around piles, with 
a number of men to lower out when the order was 
given. From the time at which the machine first 
moved to the time it was resting on the cradle of wood 
(which was prepared for it) at the bottom was only 
one hour and twenty minutes. For complete illustra­
tions see SCIENTIFIC AMERICAN of Aug. 9, 1890. 

The tunnel is 6,050 ft. in length from cutting to cut­
ting, and is divided as follows : From the American 
cutting to the river edge, 1,800 ft. ; from the Canadian 
cutting to the river edge, 1,950 ft. ; and distance across 
the St. Clair River, 2, 300 ft. 

The tunnel proper was commenced in August of 
1889, and the shields met August 30. 1890, thus practi­
cally completing the tunnels within about one year 
from the time the shields were fairly set to work. 

The expedition with which it h as been completed so 
far (for its lllanner of construction renders it complete 
as the shield proceeds) has beaten all previous records 
of tunnel construction, and proved a success beyond 
expectations. inasmuch as it shows a fewer n umber of 
accidents than other types of tunnel, the most serious 
accident being a broken leg. 

The idea of building this tunnel of cast iron seg­
ments originated with Mr. Joseph Hobson, of Hamil­
ton, Ontario, who is chief engineer of the St. Clair 
Tunnel Company, and is also chief engi neer of the 
Great Western division of the G. T. R. of Canada. The 
Ruccess of this work speaks volumes for Mr. Hobson's 
skill in tunnel construction. Mr. Thomas Murphy, of 
New York, was superintendent of excavation. Mr. 
M urphy is a man well versed in these matters, and is 
thoroughly com petent, having been connected with 
the construction of several tunnels of note throughout 
the United States. 

The cost of this tunnel was estimated at $3,000,000, 
hut it is now thought that (notwithstanding the im­
mense amount of money expended on the test and 
brick shafts) it will not reach that figllre. Should 
another tunnel be put - through, as now expected, we 
shall have a much fairer chance to compare the cer­
tain and marked advantage!' which the cast iron tuu ­
nel possesses over the old style brick and cement t un­
nels, 

The Great. Trees. 

At a recent meeting of the California Academy of 
Sciences, Prof. Gustav Eisen, who has recently re­
turned from a trip to the big tree forests of the Tule 
and Kaweah rivers, called the atten tion of the 
Academy to the magnificent groves of the Sequoia 

gigantea along these rivers, which are now being ruth­
lessly destroyed. On the Tule river are to be found 
the largest number of big trees to be found anywhere 
in the State, A very large portion of this marvelous 
timber has been purchased by private parties. who are 
now cutting down the trees as fast as possible. There 
are hundreds of these monarchs of the forest 20 and 30 
feet in diameter which have been cut down and only a 
small port,ion of the lumber in them utilized ; the rest 
has been left to rot on the ground. 

Professor Eisen saw the stump of a tree near the 
Tnle  river, Tulare county, that had j ust been felled. 
It was about 33 feet in diameter and the height was not 
les8 than 250 feet. The man who cut the tree down 
sold it for $60. It was calculated that from the top of 
the tree 60,000 shakes would be made. A part of the 
trunk has been secured for exhibition at the world's 
fair. In this same region there was cut a monster tree 
41% feet in diameter and 250 feet high . A part of the 
trunk of this tree was sent to the Centennial. The rest 
of the tree was left to rot. Professor Eisen said it was 
a sad sight to see such great trees destroyed. The 
stump of the tree which was sent to the Centennial 
contains 6, 126 rings, indicating in all probability that 
the tree was that many years old. 
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There are still many tracts of land covered with huge 

redwoods which the government still possesses, and 
there is now an effort being made to have these groves 
perpetually reserved from sale. 

On motion of Professor Eisen the Academy instructed 
the president to appoint a cOlll mittee of three to 
draught a memorial to the Secretary of the Interior 
requesting that official to do everything in his power 
to save the relllnant of the fast disappearing big trees. 

.. 4 . ,  .. 
PHOTOGRAPHIC NOTES. 

Removing Yellow Stains. -E very photographer is. no 
doubt, to his own sorrow, familiar with a yel low stain 
in the negative, caused by taking the plate from the 
fixing bath before it is thoroughly fixed. Mr. Belitski, 
the well known photo-chemist, made some experi ments 
recently to remove this stain, and succeeded very well. 
A slight stain can often be removed by placing the 
negative in the fonowin� solution : 50 parts alum. 
1 .000 parts water, 10 parts bichromate of potassium, 20 
parts muriati3 acid. After several minutes the nega­
tive turns yellow all through. It is washed now very 
thoroughly, exposed to sunlight for several minutes. 
and developed or blackened with the ordinary i ron de­
veloper. When the stain is very intense this remedy 
will not prove to be of any avail, and only by leaving 
it for twenty-four hours in the Lainer acid fixing bath 
(so often described in all journals recently) he succeeded 
in removing the stain,  and saving valuable negatives. 
-Deutsche Photogmphen Zeitung. 

Steeling Photogm1Jul'e Plates.-Mr. Wilkinson gives 
the following instructions for the steeling of etched 
plates when large numbers of prints are required there­
from : 

" When the plate has been proved, the next operation 
will be to steel-face it, for which purpose it is thorough­
ly cleaned with whiting moistened with turptmtine and 
naphtha, polishing with a soft cloth ; a small portion of 
the plate behind is scraped clean, and a piece of copper 
wire soldered to it. The steeling solution is placed in a 
wooden cell, the positive and negative poles from the 
battery (Leclanche) ending in copper rods the whole 
length of the cell, The solution is composed of : 

Warm water_ , _ _ _  . _ _ _ _ _ _ _ _ _ _  . _  . . _ . . _ _  . . .  _ . _ . _ . .  _ _ _ _ _ _  20 ouuces. 
Ammonium chloride _ _  . . .  _ _ _ _ _ _ _ _ _  . .  _ _  • .  ' _ . .  . .  . .  . .  . .  3 
Sulpbate of iron and ammonia . . . ... . _ _ _ _ _ _ _ _  . . .  _ _ _  • _ . . 4 

" When dissolved, filter, and let it stand in the cell 
twenty-four hours before use. When required for use, 
the copper plate is hung upon the rod connecting with 
the negative pole of battery, the positive pole being 
occupied by the anode (a plate of pure steel), which 
must be the same size or larger than the copper plate. 
The two plates being in position, the current is turned 
on by pushing in the rod of battery, and in from three 
to five minutes the operation is complete, the copper 
plate being covered by a very thin film of steel. The 
plate, when steel-faced, is thoroughl y  washed and 
dried, and then cleaned with whiting and turps and 
naphtha, the copper wire behind careful ly unsoldered, 
and the back scraped flat. If the battery is not to be 
used again for some timo the anode should be removed 
and wiped dry, the cell being carefully covered up."­
Photo. News. 

Enameling Photo. Pl'ints. -Use very clean plates and 
rather larger than the prints to be enameled. Wipe 
them well, rub them with talc, and remove the excess 
with a soft brush passed lightl y over the surface. I n  
a dish, half filled with ordinary water, immerse the 
photographs and allow them to soak. This being done, 
coat one of the talcked plates with enameling collodion 
in the ordinary way, agitate to cause the ether to 
evaporate, and when the film has set-that is to say, 
in a few seconds-steep this plate, the collodionized sur­
face up, in a second dish containing pure water. Now 
take one of the prints in the first dish and apply the 
printed side to the collodion, remove the plate from the 
dish, keeping the print in its place with the finger of 
the left hand, and remove the air bubbles by lightly 
rubbing the back of the photograph with the forefinger 
of the right hand. Care has been taken beforehand to 
prepare some very pure starch paste, passed through 
a cloth , and soma thin cardboards, or sim pl y  thick pa­
per the size of the plates used. The air bubbles hav­
ing cOlllpletely disappeared, and the perfect adherence 
of the print a scertained, dry with bibulous paper, and 
spread over the prepared card board on paper a coating 
of the collodion by means of a flat brush. Appl y this 
sheet on the print, pass the finger over i t  to obtain 
complete adherence, and give it t wenty-four hours to 
dry , At the expiration of this time, cut with a pen­
knife the cardboard or paper even with the print, and 
detach by one corner. If  the plate has been well 
cleaned, the print will come off itself. We get in  
this manner a very brilliant surface, and as  solid as 
that obtained by the use of gelatine, which, as it is 
seen, is entirely done away with in this process. The 
prints are afterward mounted on thick card board in the 
usual way. It is possible, by mixill� with the collodion 
some methyl blue dissolved in alcohol (a few drops are 
sufficient), to obtain llloonlight effects, especially if a 
rather strong negative has been used. For sunsets, 
make use of an alcoholic solution in coccinine. -F. 
1'al'niquet, in Science en FamiUe . 
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SaU as a Preservative. 

To the Editor of the Scientific American : 
Thirty-fQur years since, I set fQur 4%, by 4%, ' inch 

Qak hitching PQsts near my residence, 3%, feet deep in 
the earth, having first bDred Qne 1 inch hDle intO' same 
SDme 3 inches abQve, and anDther hDie of like size SQme 
4 inches belQw the earth's surface, and partly filling each 
hDle with salt, and then plugging same with a dry Qak 
plug. The PQsts are tD-day sQund and strDng. Draw 
yQur Qwn inference. WM. T. SMITH. 

Oskaloosa, IQwa, Aug. 25, 1890. 
.. . . . . 

WORK OF AMATEUR ELECTRICIAliB. 

To the Editor of the Scientific American : 
I nQticed in yQur val uable paper Qf July 19 an article 

entitled ,. Electrical W Qrkers will Please RepQrt, " SO' I 
take the liberty, as a subscriber Qf yQur paper, to' tell 
yQU Qf 8Qme attempts Qf mine to' make electric mDtQrS 
and dynamO's descri bed in the SCIENTIFIC AMERICAN 
and SUPPLEMENT_ I first made the small dynamO' 
(SUPPLEMENT, NO'. 161), as directed in SUPPLEMENT ; 
put a small grDQved pulley Dn shaft, and run it as a 
dynamO' frQm a sewing machine table, using the fly 
wheel to drive it by, DynamO' is cQupled up as a shunt 
machine ; have a small rheQstat in field, with which I 
can regulate the current frQm nQthing to' full capacity 
of machine. I can run twO' 1 c. p. incandescent lamps 
with it easily. I made a small stQrage battery, and 
used to' charge it with the dynamO'. Later I made an 
armature Qut Qf cast irQn, like sketch NO'. 1, having 

three sections wQund with NO'. 18 wire, and it runs 
nicely, e8pecially as a mQtDr, it  having nO' dead center. 
I alsO' made anQther dynamo same type, but half the 
size Qf dynamO' NO'. 161. It will run a small fan very 
well Qn three Grenet cells. The fields are wQund with 
NO'. 19, and armature NO'. 23, cQupled in shunt. 

I started to' make the simple electric mQtDr described 
in HDpkins' " Experimental Science ;" made the arm­
ature, and made a CDmmutatQr like the eight-light 
dynamo commutatQr. The field I made Qut Qf cast 
irQn ; gQt twO' pieces cast like sketch NO'. 2, wQund 
them in a lathe, each leg having 12 layers NO'. 16 wire 
Qn it. On t.QP Qf fields (see NO'. 3) I bQlted a piece Qf 
wrDught irQn, A A; Qn the bQttDm, at B B. is screwed 
a brass plate ; Qn this plate the t.wo bearings, C, are 
screwed. The field (NO'. 2) bars are rDunded at the 
edges (see Fig. 4), SO' as nQt to injure the wire in wind­
ing. I tested the machine Dn a six-ampere arc circuit 
as a series mQtQr, and it runs splendidly. I shQuld be 
pleased to' give yQU the dimensiQns Qf the fields if yQU 
want them. I have nQt built the eight-light dynamO' 
yet, but expect to' dO' it this fal l. If any Qf yQur 
readers have ever built a small mQtQr (shunt-wQund) 
fQr a 110 VDlt incandescent circuit, I WQuid like to 
knQw size Qf magnets, armature. size Qf wire in field 
and armature, layers, etc. , and resistance Qf shunt 
and armature, and what current it takes, type Qf 
field, etc. FRANK B. WIDMAYER. 

MQntclair, N . •  T. , August 24, 1 890. 
. . . ' . 

Ingrowi n&, Toe Nail_Their 'rreatm en& and C u re. 

To the Editor oj the Scientific A merican : 
In a recent issue Qf SCIENTIFIC AMERICAN. " C. R. 

W." gives a "  remedy " fQr ingrDwing tDe nails. The 
treatment it! well enDugh fQr tempQrary relief, like 
almost all Qf the many fDrms Qf cutting the nail, but it 
is nQt a cure. and if fQllQwed up will certainly prQve 
disastrDus. Thinning the nail in any manner, Qr even 
pulling it Qff, as is sQmetimes dQne. makes the after 
grQwth thicker, harder and mDre inflexible, causing 
the nail to' curve intO' the flesh mQre and mQre, making 
the ailm<:lnt WQrse. The fDIlDwing treatment was pre­
scribed to' me thirty years agO' by Dur family physician, 
and was a permanent CU1'e in my case, and has been in 
that Qf several to' whQm I have recQmmended it : 

1. Wear stQckings · that are at least Qne-half inch 
IQnger than the feet. 

2. Wear brQad-tQed shQes Qr bQDts that will allDW the 
tQes to' rest wit hDut lateral pressure when standing. 
If PQssible, have the bDQtS Qr shDes made over a last 
which has an elevatiQn-a .. knQb "-where the great 
tQe CQmes, SO' as to' stretch the uppers up, thus prevent­
ing pressure on the nails. 

3. Cease cutting the nail in any manner, but. allQw 
it to' grQW until it is frQm Qne-half inch to' three­
quarters inch beyQnd the " quick," bearing the SQre­
ness and pain that will CDme while grQwing to' that 
length, with as much patience as PQssi ble, but Qn no 
consideration cutting any part of the nail. Putting 
clQth Dr cQttQn under it will usually add to the pain, 
becft,use increasing the pressure, 

4. Three Dr fQur times a week (every night is nQt tDD 
Qften). befQre retiring, sQak the feet fQr half an hDur i n  
SQap suds as hDt a s  can readily b e  bQrne, and with a 
small blunt knife blade carefully remDve frQm under 
and arQund the nail any dirt Dr matter that may have 
accumulated. SDaking the feet will dO' much tQward 
removing the SQreness. After the nail has grQwn to' 
the required length, it may be trimmed as QCCaSiDn re­
q'1ires, but always in such a manner as to' leave the end 
Df the nail abQut the shape Qf the end Qf the tDe, with 
the corners at least J4' inch beyQnd the flesh, until the 
cure is effected ; and even then the nail shQuld never 
be cut back Qf the end Qf the tDe. 

SQaking the feet as Qften as Qnce each week, and 
cleaning the nails as prescribed, will dO' much tDward 
preventing a return Qf the malady. 

I may add that frequent sDaking the feet and scrap­
ing with a dull knife the caliDus places while mQist, 
with easy-fitting shQes or bQQts, will remQve and pre­
vent CQrns and buniQns. 

I have nQt the space to' give reaSQns fQr the above 
treatment, but they will becDIlIe apparent to' any whO' 
� �  a R �  

NDrwich, N. Y. 

TyrotoJl:lcon In Chee8e and Milk. 

During the years 1883 and 1884, there were abQut 
three hundred cases Qf cheese PQisQning repQrted to' 
the Michigan Board Qf Health. One physician repQrt­
ed the fQllDwing sym ptDms : Every Qne whO' ate Df the 
cheese was taken with vQmiting; at first Qf a thin, 
watery, later a mDre cQnsistent, reddish-cDIDred sub­
stance, while at the same time the patient suffered frDm 
diarrhOla, and SQme cDmplained Qf pain in the regiDn 
Qf the stDmach. At first the tQngue was white, but 
later it became red and dry, the pulse was feeble and 
irregular. One small bQY, WhQRe cQnditiQn seemed 
critical, was cDvered all Qver the bQdy with bluish SPQts. 

Samples Df the cheese which prQved pDisQnQus in 
each Qf the three hundred cases were sent to' Dr. 
VQughan fQr analysis, and he repDrted thereDn as fQl­
lQws : 

.. At first I made an alcDhDlic extract Qf the cheese. 
After the alcQhDI walS eva pO' rated in vacuO' at a IDW 
temper ,ture, a residue cQnsisting mainly Qf fatty acids 
remained. I ate a sClall bit Df the residue. and fDund 
that it prQduced- dryness Qf the thrQat, nausea, vQmit­
ing, and diarrhOla. The mass Df this extract cQnsisted 
Qf fats and fatty acids, and fDr SQme weeks I endeavQr­
ed to' extract the PQiSDn frQm these fats ; but all at­
tempts were unsuccessful. I then made an aqueDus 
extract Qf the cheese, filtered this, and drinking SDme 
Qf it, fQund that it alsO' was PQiSQnDus. But after evapD­
rating the aqueQus extract to' dryness Qn the water 
bath at 100°, the residue thus Qbtained was nQt PQiSDn­
QUS. FrDm this 1 ascertained that the PQiSDn was de­
cDmposed Qr vQlatilized at Dr belDw the bQiling PQint 
Df water. I then tried distillatiQn at a lQW tempera­
ture, but by this the PQiSDn seemed to' be decQmpQsed. 
Finally, I made the clear filtered aqueDus extract, 
which was highly acid, alkaline with sQdium hydrate, 
agitated this with ether, remDved the ether, and allQw­
ed it to' evapQrate spDntaneDusly. The residue was 
highly PQiSDnQUs. By resQlutiQn in water and extrac­
tiQn with ether, the pDisQn was separated frQm fDreign 
substances. As the ether tQQk up SQme water, the resi­
due cQnsisted Qf an aqueDus sDlutiQn Qf the PQisQn. 
After thi!' walS allQwed to' stand fQr SQme hDurs in vacuO' 
Qver sulphuric acid, the PQisQn separated in needle­
shaped crystals. Ordinarily, the micrQscQpe was necelS ' 
sary to' detect the crystalline IShaptl. FrQm sixteen kilD­
gralllmes Df Qne cheese I Qbtained abDut 0 -5 gramme 
Qf the pDisDn, and in this case the individual crystals 
were plainly visible to' the unaided eye. " TO' this 
ptQmaine Dr. VQughan has given the name tyrQtQxi­
CDn, Dr ' cheese PQisQn. 

On August 7, 1886, twenty perSDns at Qne Qf the hQ­
tels at LQng Branch were taken ill SDQn after supper. 
and at anQther hQuse nineteen Qther persQns were af­
fected with the same fQrm Qf sickness, the sym ptQms be­
ing similar to' thQse which appear where there is PQisQn­
ing frQm tyrDtDxicQn. While an investigatiQn intO' the 
causes Qf thei r sickness was gDing Qn, thirty perSQns 
at anQther hQtel were affected with precisely the same 
sy mptQms. A thQrQugh examinatiQn Qf the cQQking 
utensils walS made, because unclean CDpper vessels 
have caused irritant PQiSQning. LDbsters, crabs, blue­
fish, and Spanish mackerel have, at times, and with 
certain persDns, prDduced tQxic symptQms. but n O'  
evidence Q f  PQiSDning was fDund i n  a n y  Q f  these. It 
was finally ascertained that all whO' drank milk were 
taken ill, and thQse whO' had nQt partaken Qf it escaped, 
and it was decided that the milk had caused the trQuble. 
It was fQund UPQn the further prQSecutiDn Qf the in­
quiry that Qne dealer supplied all the hQtels where the 
sickness occu rred, and a thQrQugh invelltigatiQn was 
then made Df the cattle and the farms where they were 
fed. but everything, SO' far as the feeding and the CQn­
ditiQn Qf the animals was cQncerned, was fQund to' be 
satisfactQry, but it was alsO' ascertained that the CQWS 
were milked at the unusual hQurs Qf nQQn and mid­
night. 

The noon milking was placed in cans while it was 

still warm, and then carted eight miles during the 
warmest part Df the day in' a very hDt mDnth. Chemi­
cal treatment Qf a sample Qf the milk which had caused 
the sickness prDduced a mass Df needle-shaped crystals. 
A portiDn Qf these crystals wall mixed with milk and 
fed to' a cat, when in CQurse Qf half an hQur the ani­
mal was seized with retching and vQmiting, and was 
SQQn in a cQnditiQn of cQllapse, frQm which, hQwever, it 
recQvered in a few hQurs. Drs. NewtDn and Wal lace, 
whO' had charge Qf this investigatiDn, in summing u p  
the results Qf their investigatiDns, said : " We are jus­
tified in assuming, after weighing well all the facts 
ascertained in the investigatiQn, that the sickness at 
LQng Branch walS caused by PQiSDnQUS milk, and that 
the tDxic material was tyrQtQXicDn." 

AnQther remarkable case Qf milk PQiSDning, which 
was traced direct ly  to' tyrQtoxicQn, was that Qf a farmer 
and his family living at Milan, Michigan. The head 
Qf the hDuse, a man Qf abQut fifty years, was first af­
fected with severe vQmiting and Qther symptDms sim­
ilar to' thDse previQusly described. A few days after 
this the SDn, whO' was eighteen years Qf age, strQng 
and vigDrQUS, was taken dDwn with the same symptQms, 
and then the mDther and a daughter sixteen years Qf 
age were similarly affected, and these cQm prised the 
entire hDusehQld. The mDther and the son were taken 
Qn Thursday, and they bDth died Qn the fQllDwing 
MDnday. The daughter became sick Qn Friday and 
died the fQI lQwing 'l'hursday. 

Dr. YQughan persQnally visited the afflicted Qnes, 
and he and Dr. NDVY investigated the cause Qf the 
pDisDning. The family was neat and tidy in their 
habits, but the hDuse in which they lived was Qld and 
very m uch decayed. TlJey had been- trQubled nQW 
and then with nausea and vDmiting, fDllowed by prDS­
tratiDn, but these symptDms had nQt been imfficiently 
severe to' cause them to' summQn a physician. BefQre 
this family had mQved to' the farm. the hQuse had 
been knQwn amDng the neighbDrs as an unhealthy 
Qne, and there had been much sickness and a n umber 
Qf deaths amQng its fQrmer tenants. The hQuse was 
frame, cDnsisting of twO' rQQms Dn the grQund floDr, 
with attic abQve. The frame restt1d UPQn fQur large 
lQgs lying directly Qn the grDund, and these were 
thQrDughly rQtten. There was nO' cellar. The flDQr 
was Qf unjDinted bDards, and every time the flDQr was 
swept. the dirt sifted thrQugh UPQn the grQund ; and 
when it was sCQured Qr IlIDpped, the water and fi lth 
ran thrDugh the crevices, and thus the cDnditiQns 
mDst favQrable to' putrefactiDn were brDugh t  intO' ex­
istence and lIl�intained. A CQrner Df Dne Qf the rQQIIlS 
had been partitiQned Qff as a buttery, and here the 
fDQd was kept. 

The Qriginal flDQr had rQtted away. and a secQnd 
layer Df bQards had been put dDwn without removingl 
the Qld Qnes. Between these twO' fiQQrs was fQund a 
mass Qf decDmpDsing matter, which gave fQrth a pe­
culiar nauseating QdQr, sufficient to' cause nausea. and 
vQmiting in Qne Df the perSQns engaged in the exami­
natiDn. The family lived very simply, and had eaten 
nO' canned fQQds fQr mDnths. During the week in 
which the sickness Qccurred they had eaten bacQn, and 
this was examined and fDund in perfect condition, and 
the drinking water was alsO' fDund to' be pure. The 
greater part of the milk prQduced Qn the farm was CQr­
rectly treated to' remQve the animal heat. The m i l k  
which t h e  family used, hQwever, was kept in the but­
tery previDusly described, and the family were in the 
habit Qf drinking it between meals. The father stated 
that he frequently nQticed that the taste Df the milk 
was nDt pleasant. Dr. VQughan Qrdered SQme pure 
milk to' be placed in this b uttery Qver night and then 
examined it. In this milk he fQund tyrDtQxicQn, nQt 
Qnly by the emplQyment Qf chemical tests. but by 
PQisQning a kitten with it. 

The similarity shDwn i n  these cases scarcely needs to' 
be PQinted DUt, while the necessity Df a mQre thQrQugh 
understanding Qf the chemistry Qf putrefactiDn and Qf 
the liability which exists Qf pDisDns being generated in 
articles Qf fQQd by decQmpQsing matter, Qr by Qther 
unfavQrable cQnditiQns, must be equally apparent. 

• • • • • 
Dynamic Power oC the Sea. 

FrQm experiments at Bell RDCk and SkerryvQle 
lighthDuse. Qn the CQast Qf SCQtland, it is fQund that 
while the fQrce Qf the breakers Qn the side Df the Ger­
man Ocean may be taken at abDut a tDn and a half to' 
every square fQDt Qf eXPQsed surface, the Atlan tic side 
thrQws breakers with dQuble that fDrce, Qr three tDns 
to' the square fQQt ; thus a surface Qf Dnly twO' square 
yards sustains a blDW frQm a heavy Atlantic breaker 
eq ual to' fifty-fDur tQns. In March Qf this year a heavy 
gale blew fQr three days and nights at SkerryvQle, 
washing Qut blQcks Qf limeBtone and grani te Df th rl'e 
and five tQns weight as easily all if  they had been 
empty egg shells. Dne blQck Qf limestQne, estimated 
to' be Qf fifteen tQns weight, was mQved Qver Qne hun­
dred and fifty feet frQm a place in the surf where it 
had been firmly grDunded since 1697, it having fin" 
been rQlled in sight by the awful gale Qf the " windy 
Christmas " Qf that year. This is quite a high sea 
recQrd fQr 1890. shQwing that the gall' Qf March 3d was 
the worst known on the Scottisb coast fQr 193 yeare. 
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A SWINGING HYDRAULIC CAPSTAN. 

We have already described the electric capstan de­
vised by the Railway Company of the North, for the 
maneuvering of locomotives and cars at stations. Its 
essential principle, which is t.he transmission of elec­
tric energy to a distance, merits attention and consti­
tutes a genuine progress. It would, nevertheless, be 
absurd to consider it as a final solution of  the question , 
for the moment at least, by very reason of the special 
expense that at present attends the production of elec­
tric energy. In many caseli', when we have a 
natural: hydraulic power at di�posal, or when 
we have a mechanism at hand that permits of 
accumulating and storing an excess of power, 
we shall still have recourse, with advantage, 
to the use of the transmission of · hydraulic 
energy, the well elaborated elements of which 
have, on their side, reached true perfection. 

Armstrong was the first (as long ago as 1853) 
to point out the utility that the use of water 
under pressure might present for loading and 
unloading, and for industrial purposes ; and 
he made an application of it which has reo 
mained classic. The improvements i ntroduced 
into the three-cyli nder Brotherhood engine 
greatly extended this principle; but it  was soon 
found that th ere was one drawback to the use 
of it, and that was losses of head and leakages 
in the conduit that, carried the liquid, and it  is 
to this inconvenience that must be attributed 
the relative slowness with which so practical a 
means of action has been developed. 

But this has been remedied, let us hasten to 
say, and in  recent years, while waiting for elec­
tricity to have its final word, models of hydrau­
lic apparatus  of great perfection have been 
combined. We observed some interesting ex­
amples of these at the exposition of 1889, 
and, in order to complete the series of appa-
ratus of this kind that we have already de­
scribed, we shall give a short description of the 
swinging hydraulic capstan of Fives-LiIle, which com· 
pletely solves the hydraulic problem. 

Our engraving will help to make it understood . This 
capstan, which was elaborated in 1884 by the Fives­
Lille Company, in view of the application of hydrau­
lic maneuvers to the apparatus of ports and rai lway 
stations, has recei ved two important applications, one 
at the establishment of coaches at the Saint Lazare 

station, and the other for the service of the wharves of 
the port of Marseilles. 

It is formed of two parts, which are distinct, but in· 
terdependent ; one of them. above ground, constitut­
ing the drum around; which the maneuvering rope 
winds, and the other, in a pit, containing all the mech­
anism and covered with a cast iron plate established 
flush with the surface and serving as a frame in com­
mon . The plate is capable of revolving on two journals 
through w h ich the motive water enters and makes its 
exit, so that it may be made to turn upside down when 
it is desired to inspect the mechanism, or can even be 
used while i t  is thus reversed. In the old systems, on 
thp. contrary, the 

inspection of the 
mechanism placed 
in a pit under­
ground and per­
manently fixed, 
was a most diffi­
cult matter. The 
moti ve cyl inders 
in this apparatus 
are stationary and 
simple a c't i n g. 
They are situated 

in three different 
planes of action, 
and each is sup­
ported by a sort 
of vertical brac­
ket cast in a piece 
with the central 
s upport o f  t h e  
dri ving shaft. 

T h i s  arrange­
ment presents the 
a'd v a n t ag e  of 
leaving bet ween 
the cylinders free 
spaces, through 
w:h ie h the me-
chanism can be easily got at. Moreover, the distri­
buting vah'es of the water u n d er pressure move flat, 
and each is balanced by a smal l compensating piston, 
which reduces the friction an<l diminishes the wear. 

III order to set the capstan in operation, it suffices to 
preSfil with the foot, a pedal that projects from the 
support, alongside of the drum. This pedal opens a 
valve which controls the entrance of the water under 
preSllllre, and the capstan is set in motion with the pre­
cision of a large piece of clockwork, of which, i n  reality, 
it has all the finish, despite its weight and power. 

lIydraulic capstans will assuredly always remain one 

Jritutifi r �mtrj,au. 
of the primordial loading and unloading apparatus of 
the wharves of our seaports ; but for the service of 
railway stations we must expect to see the disappear­
ance from them, in certain cases, of the  external part 
around which winds the rope serving to give a rotary 
motion to locomotives and cars. It has been found, in 
fact, that it is no more difficult and that it iR more prac­
tical to give turntables this rotary motion directly, as 
soon as the car or locomotive is placed upon them. 
This modification, or rather this simplification, is un· 

SWINGING HYDRAULIC CAPSTAN. 

der study with several of our large companies. As for 
the maneuver by rope, that will be reserved for pulling 
single or coupled cars upon sections of track for the 
purpose of making up trains.-La Natu1"e. 

.. . . , .. 
NEW FORM OF TOWING STEAMERS. 

We illustrate herewith the first steamboat built by 
the American Steel Barge Co. , of West Superior, after 
Capt. Alex. McDougall's model for whale-shaped freight 
carriers. It is with this class of steamboats-if all that 
has been said of the queer-shaped craft can be be­
lieved-that Capt. McDougall proposes to handle one 
hundred of the tow barges in the coal and iron trade. 
When one hundred, or even a smaller n umber, of the 
tow barges have been turned out of the West Su perior 
ship yards, sl ips will be provided for them at both 
ends of the route. The steamboat coming down the 
lakes will bring a tow of the barges laden with ore, 
and, returning immediately, will use the same crews 
with another tow of the barges, light or loaded with 
coal, as occasion may require. The slips will facilitate 

NEW FORM OF TOWING STEAMERS. 

tow barges already in commission, and making money 
for t heir owners, additional interest is attached to the 
strange fleet in  the lake marine and the bearing it may 
have on the cost of carrying bulk freight. Not a few 
of the owners of the lake floating property are of the 
opinion that the barges will carry ore and coal with 
profit at low rates, on account of the ch eapness of the 
construction, but the shipbuilders who go on building 
costly steel and wooden ships for iron mining com­
panies and individual capitalists point to the care 

with which the few whale-shaped barges have 
been handled in mild weather, some of th em 
declaring at the same time that they wiII build 
the new style of cheap boats for any one who 
lIlay want them, when business i n  the old line 
gets slack, irrespective of any of the paten ts 

which Capt. McDougall claims. They say that 
there can be no patent on Ruch a craft, and 
hint that the builders of them h ave t aken 

their plans from the models of the general style 
of lake boats. 

In the steamboat-Colgate Hoyt is her name 
-Capt. McDougall has, however, presented a 
craft that shows improvement over the to w 
barges. The Marine Review, to wh ich we are 

indebted for the accom panying cut and de­
scription, sent a representative to D u l u t h ,  Mr. 
Sprague, to prepare the drawing of her which 
accompanies this paper, and it is the first ill 
print. The principal changes will be noticed 
in the house arrangements above deck. The 
h ull is the same as the tow barges, excepting 
in the run aft, which is more steamship-like. 
It is claimed for her that she will carry about 
2,600 net tons on 15 feet of water, and that 
with this draught her cabin deck will be 15 
feet above water. She is 280 feet over all , 
36 feet beam, and 22 feet moulded depth , and 
has Hodge engines and aft compound engines, 
with cylinders 26 and 50 inches by 42 inch 
stroke, The boilers, built  by the Lake Erie 

Boiler Works, of Buffalo, are 11% feet long, allowed 
150 pounds to the square inch. 

The quarters for officers and crew are far better than 
might be expected, and are in many respects equal to 
anything on the lakes. The cabin rests on three tur­
rets, supported on the sides by twelve ventilation pipes. 
Four of these ventilate the engine room, four perform 
the same duty for the fire hold, and four the cargo 
hold. The captain and officers wi l l  all have spacious 
quarters in  the cabin above deck, which also contains 
a dining room. The different rooms are finished in 
oak and elegantly furnished. '.rhe  wheehnen, firemen, 
and other members of the crew have quarters below 
deck, forward and aft, and the engine room is large 
and well lighted. In the turret forward is one of the 
American Sh ip  Windlass CO. 's steam windlasses, with 
the capstan above. She has hand steering gear, with 
the shaft and hub of the steering wheel of hrass, to 
avoid affecting the compass. On the port side of the 
cabin forward, j ust aft of the pilot house, there is also 
a chart room and office combined. Capt Ed. Morton, 

of the W i ls o n  
fleet, will accom· 
pany Capt. C. H. 

Beach, who will 
be in command 
of the new boat, 
for one or two 
trips, and both 
masters declare 
she will show a 
surprising speed. 
She will have a 
Hodge wheel of 
coarse lead. The 
C o l  g a t  e H o:y t 

Illay be expected 
down the river 
in a few days.­
Iron Tt'ade Re­
view (Cleveland, 
0. ) 

. . .  
A RECENT num­

ber of the New 
York Independ­
ent contains let­
ters from a large 
number of the 
most prominent 

the handl ing of the barges, 80 that the steamboats will railway officials of this country describing the rules 
spend very little time in port, and the cost of  labor on of the several companies respecting the drinking 
board the boats will be greatly reduced. They will be habits of their employes. From these letters it ap­
handled as locomotives h a n d l e  rai l way cars. pears that on nearly all first class railways it is against 

This is only one of a n umber of st.ories that have the rule for a man to take liquor while on duty. If a 
been told of the plans foJ' great work i n  the freight- man is known to be intoxicated when off duty, he 
handling line with the McDougall barges Rince con- is l iable to discharge. In general those men have the 
struction on the first of them was begun three years preferenC'e who are reputed to be non-drinkers. 
ago. There is no denying that the builders are oacked · • ' . '  • 
by a wonderful amount of capital in the Am erican THE late J ames N asmyth. inventor of the steam 
Steel Barge Co. for the construction of this kind of hammer, left au estate which has been sworn as 
craft, and now that a steamboat follows five of the amounting to over $1,200,000. 
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THE KOLA NUT. 

BY NICOLAS PIKE. 

Mankind through all time has soul!ht for stimulants, 
but what were used in earlier ages we kno'\'lt only from 
very meager records, outside of wine and fermented 
drinks. It is quite certain that the aborigines of all 
nations were aware of the medicinal and stimulant 

properties of most of the plants in their vicinity. It 
would make an interesting book to describe all the 
plants used thus by various nations. Though doubt­

less many would be rejected, some might benefit the 
present gen'eration, and be simpler and more efficacious 
than the deadly drugs so constantly prescribed. Na­
ture often provides us with remedies at our doors bet· 
ter than those we seek with 80 Illuch trouble far and 
wide. The one I am about to write of is well known, 
probably has been for centuries to many colored na­
tions, but not much outside of them, though, from the 
attention it iR beginni n g to excite among medical sci­
entists, it may possibly play a more important part in 
fnture among the white races of the earth. 

The kol a or cola is a large tree, native principally of 
Guinea, the Soudan, Mozambique, Abyssinia, and va­
rious regions in India. It is a Sterculia. and the seeds 
of two species, the acnminata and tomentosa,l!o by the 
nallle of kola nuts. There are two trees in the Brazils 
with fruit of the same name, the S. chica and S. lasi· 
antha. The Asiatic ones are of several species, but I 

only lmow of the S. nobilis. 
The whole family of the Sterculiads contain much 

mllcilage, and many of the trees and plants are very 
valuable, the leaves, bark, fruit, and seeds being used 
as medicinal agent.s in different parts of the world. All 
contain a fixed oil which can be burned in lamps. The 
fibers of some are made into cordage, and others serve 

in the weaviug of cloth. There is only one I know of 
in �orth America, the S. platani/olia, introduced into 
the Southern States from China and Japan. In the 
Soudan the name kola changes to ,ian/,. 

The nuts are very extensively used and very highly 
valued by various African tribes, who chew them for 
their agreeable effect on the system, their peculiar pro­
perties in causing wakefulness and their genera.l stimu­
lating results. They are said to contain no tannin, and 
in this respect differ from caffeine. In form they are 
rounded , compressed, somewhat resembling the Eu· 

ropean chestnut, and of a bitter taste. 
It is affirmed that the kola has the power of arous­

ing persolls frOID their maudlin and idiotic condition 
when suffering from intemperance, and is used by the 
natives of Mozambique to CUl'e drunkenness. (Pity it 
could not be applied here for the salDe purpose.) 

In many parts of Africa, where water is scarce and 
the supply is impure from any cause, the natives are 
said to purify it with kola. Some experiments have 
been made recently by Rcientists in the old world, and 
particularly by Professor Haeckel, of Marseilles, show­
ing that the kola nut possesses extraordinary stimulat­
ing powers. He states that the colonel of a regiment at 
Perpignan dos;)d 
with kola made 
the ascent of the 
Canigou III 0 U n -
t a i n, 9,137 feet, 
and felt qu i t e 
fresh a f t  e r his 

t w ei v e hours' 
climb. He only 
halted onee for 
twenty minutes, 
and ate nothing. 
The 124th French 
r e g i m e n t ,  b y  
m e a  n s of kola, 
marched for fif­
teen and a half 
hours, from Laval 
to Rennes, a dis­
tance of forty-five 
miles, or at the 
rate of three and 
three-quarters of 
a mile an hour, �CALE or fEET 

and were fresh at the finish. Kola is said to have the 
same effect on horses. 

Professor Haeckel urges the use of kola instead of 
caffei ne for a muscle bracer. It is also stated that the 
members of a certain Alpine club who perform unusual 
mountaineering feats without experiencing any fatigue 
�mploy it in the preparation of their food. Possibly 
the members of all our athletic and baseball clubs 
might benefit by the use of the nut in their long and 
fatiguing sports. Many a good game has been lost 
from breaking down of the players when under un­
usual strain. 

Surgeon Hamilton, 'R. N., appears to have found a 
use for thA kola which, if itli8 really a fact, will prove a 
" boon and a blessing to man," and woman also. He 
says that he has tried it in cases of sea sickness, and in 
many instances there was complete relief from nausea 
in about 40 minutes from chewing 50 t<> 60 grains of 
kola seed, but it must be good a.nd fresh. Is not this 
grand news for all those " who go down to the sea in 

$titufifit 1\mtritau. 

ships, " and who have to pay a severe penalty when 
they invade old Neptune's domains ? 

During my visit to the Seychelles Islands, when on an 
excursion to the Black Forest, in the island of Mahe, I 
had an opportunity of seeing the stimulating powers 
of kola tested. The Morne Blanc mountain is the 
highest in the island, and rises over 2,000 feet above sea 
level. This elevation is not great for a mountain climb, 
but the difficulties of the ascent made it equal to one of 
double the height. My Scotch friend and lIlyself, laden 
with our vasculums and other impedimenta, had all we 

THE KOLA NUT. 

could do to surmount the obstacles in our way. It 
was steep and rugged for a good way up, but when we 
came to sheer masses of rock, often a hundred feet high, 
with only a footbold in the numerous interstices or up 
the crossed ropes of the great liant's that covered the 
bowlders, it was no easy matter. So many ferns and 
other rarities grew from every crevice, which we had 
to snatch at haphazard, and we were thoroughly ex­
hausted when we reached the first plateau. 

Our three Mozambique men, each with a heavy load 
on his head, had still harder work than ours. Yet, 
strange to say, they climbed up like monkeys, and were 
not half so tired as we were. After leaving the tableland, 
we had to cut our way at every step through the j ungle, 

with a tropical sun overhead, 
which made it terribly oppres­
sive and fatiguing to us, but 
our men bore it well. We 
were so surprised that we 
questioned tbem about - it. 
Oue of them spoke Portuguese 
fairly, so through him I could 
converse with all of them. 
They told us th�t the day 
before their departure they 
had prepared for the climb 
by having the whole body 
well rubbed with certain oils, 

While making a tour round Mauritius with some 
friends, we encamped in a forest, at a distance of 16 

miles from Port Louis. I had my photographic ap­
paratus with me, which was carried on the head of an 
Indian servant. When I had finished with it I decided 
to send it back to Port Louis with other traps, before 
resuming our route. I packed the whole up as com­
pactly as possible, but it weighed full 22 pounds. He 
took his rice and curry for supper, mixing a paste wit.h 
it made from kola nuts, and started off at sunset with 
the package on his head and a stout staff in his hand. 
He arrived in Port Louis at midnight, after traversing 
a devious road of hill and dale and swampy land. He 
remained long enough in the city to procure a saddle 
and some other things for me,which tOOK him about an 
hour, and he returned with them to our camp about 
five P. M., fresh and in good condition, and was quite 
willing to go back again if he got paid. He trotted most 
of the way, and the number of miles was not remarka­

ble, but that it should have been traversed over rugged 
paths and with a heavy weight on the head. 

The Brazilians eat the nuts of the chica, but if with 
the same results as from the kola nuts I do not know. 
The trees and fruit of the African and Asiatic stercu­
lias greatly resemble the chiea. * 

I will here say a few words on the areca nut, princi­
pally credited with being an intoxicant. The nuts are 
largely procured from the palm Areca catechU, and, 
when mixed with lime and enfolded in the leaves of 
the Cha-vica betle or Pipe1' betle, are chewed by hun­
dreds of thousands of both men and women. All the 
ingredients are said to be stomachic. They stimulate 
the salivary glands and digestive organs, and counter­
act the effect of the large amount of rice they eat. 
The Indians tell you it preserves the teeth and gums, 
though it is a disgusting sight when the chewing is go­
ing on, making the gums and lips appear to be bleed­
ing. Physicians who have resided long in India say 
that in the damp, pestilent regions of that country, 
where the natives live on miserable food, the chewing is 
really conducive to health. 

....... 
KILLING LARGE SUNFISH WITH FIREARMS. 

Our illustration presents a spectacle sometimes seen 
at the present time along our southeastern seaboard. 
Since many parts of Florida and other sections of the. 
South have become popular as resorts for pleasure 
seekers during the more inclement portions of the 
year, the fishing in the harbors and off the coast has 
received a degree of attention formerly unknown, tar­
pon fisbing, particularly, having become quite an ob­
ject with sportsmen. It is a long distance, howevE'r, 
from the virile and game tarpon, sometimes called the 
" silver king," and weighing up to nearly 150 pounds, 
to the sluggish, clumsy, and ungainly sunfish, shown 
herewith, notwithstanding the great size of tbe latter. 

As represented, the sunfish has the appearance of 
being tailless, due to the extreme shortening of tbe 
tail, which is supported by only a few short vertebral, 
and reduced to a broad fringe of the trunk. Directly 
in front of it rise dorsal and anal fins. high and broad, 
and nearly triangular in f"rm. The head is complete­
ly merged in the trunk, the boundary between them 
being indicated only by a small and narrow gill open­
ing and a comparatively small pectoral fin. The mouth 
is small, and the teeth adapted for bruising sea weeds 
and soft-bodied animals. The fish propagates its 
species in the open sea, and only occasionally ap­

proaches the coast, living at some depth in the stormy 
season, but in calm, bright weather rising and resting 
on the surface, with its dorsal fin high above the 
water. It is this habit which is said to have given the 
fish its name. It is sluggish in its motions, and is 

often seen asleep 
at the surface of 
the water. 

KILLING SUNFISH FOR SPORT OFF THE FLORIDA COAST, 

The usual size 
of the sunfish is 
from tbree to five 
fe e t in length, 
though many ex­
ceed seven fee t 

l o n g , w it h a 
weight of nearly 
a t h o u s a n d  
pounds. Tbe flesh 
is tough and very 
elastiC, unfit for 
eating, while the 
liver is very fat, 
its oil being some­
times u s e  d for 
lubricating pur­
p08es on board 

and jURt before leaving had mixed kola seeds with 
their food. 'l'ht>se men had been made slaves by the 
Arabs, and, after being put on board one of their 
dhows, they had been cltptured by a British man-of­
war and landed at Mahe. They said the slave dealers 
gave the Kola nuts to their prisoners on their long 
forced marches to the coaSt, as without them 80 many 
would succumb from cruel treatment and fatigue. 

sbip, a n d  f o r  
sprains and bruises among fishermen. In color, the 
fish is grayisb above and whitish below, with a silvery 
luster when alive, and phosphorescent at night. In 
some seasons it is frequently seen in Massachusetts 
and New York bays. It is said there is probably no 
other fish more infected by parasites, internally and 
externally . 

• The natives of Erazil call the nuts oalaughaiJ. 
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DGINE POUNDING-WAYS 01r STOPPING IT. 

An engineer in charge of a smoothly zunning engine 
shows it with pride ; but if, on the other hand. his 
en�ine pounds, he is humiliated and feels like apolo­
gizing for the disorder, when, perhaps, it has pestered 
him from the start. That monotonous thud fs always 
in his ears. He goes to the crank, and it is there ; and 
when at the cylinder, it is there. It can only be 
silenced by lUaking the boxes so tight that they become 
heated. The remedy is worse than the disease ; so 
they are slalJkened again, the pounding goes on, and 
at times becomes almost unbearable. It is known 
that such imperfections are caused either by poor work 
in the shop or by imperfect al ignment, and sometimes 
both ; in which case the trouble may be regarded as 
chronic, and an overhauling in the shop is  required. 
The wor k in volved in dismantling and lining up is 
such as to discourage this undertaking. There are 
tests which do not require much time or labor and 
serve well t.o detect imperfect alignment, as \v�ll as bad 
workmanshi p, and w ill show up imperfections that a 
line will not. A descri ption of these may be of interest 
to some. The accuracy of the results will largebr 
depend on the proper fitting of the connecting rod ana 
correct boring of the boxes. 

In Fig. 1 is shown a simple device for proving this 
work. A square b lock of wood is  turned at one end to 
fit the wrist pin boxes. The other end is made to fit 
the crosshead. as shown at A. The square shoulders 
are to rest against these boxes. A strip of wood, B, is  
wade to reach the point, C,  when bolted to the block 
as shown. The point at C is brought within the thick­
ness of paper of the side of the rod. The block is then 
withdrawn and i ntroduced into the opposite side of 
box, care being taken not to derange the strip, B. 
When the block is thrust to its shoulder, the point, (J', 
should be the same distance from the rod as at C, pro­
vided the flanges of box, 0, are of equal thickness. 
Allowance must be made at 0 C' for any difference that 
may exist, as, for instance, if the point at C should 
stand off an eigh th of an inch and the box flange at 0 
be found as much thicker on this side, the boring of 
box, 0, is evidently correct. The same process 
is employed to test the box, E. It will be seen 
that any deviation from a true right angle in 
the boring of these will be increased at the 
point, C, in  the ratio that the width of box 
bears to the length of rod. Assuming the rod 
to be correct, it is connected with the cross head 
and keyed some tighter than when in use. The 
engine being horizontal, the crank end of rod 
is brought to center of the main shaft and 
raised to the wrist pin at the upper half stroke. 
It should here be in position to go on the wrist 
without forcing laterally in either direction, 
and the same when lowered to the lower 
half· stroke position. If it should bear off in one direc­
tion above and in the other below, it is evident that 
either the shaft or crosshead wrist is not level. This 
correction may be made without reference to a level, 
judgment dictating where the change can best be 
made. If the wrist box should require forcing toward 
the main shaft, both above and below, it is plain the 
wrist of crosshead is not square with the slides, or 
the hub of crank is too short. A subsequent test will 
indicate which is wrong. The rod may now be sup­
ported in a horizontal position, and the crosshead with 
rod attached moved from one extreme of slides to the 
other, noting if  the wrist boxes bear the same relation 
to the wrist of crank at the two dead centers. Any 
d iscrepancy here will indicate that the main shaft is 
not square, or not at a right angle with the slides. By 
adj ustment of the shaft and repeated trials, a good 
degree of accuracy may be secured in this way ; but 
care must be taken to see that the rod has no lateral 
movement. 

The next and last test is to disconnect the rod from 
the crosshead and connect it to the wrist pin, keying 
80 as to prevent lateral movement and yet allow the 
wrist pin to turn . Support the rod above the cross­
head so it may be f;;-ee to move horizontally. Revolve 
the crank slowly, at the same time keeping the cross­
head wrist exactly under the rod box. If all is right, 
the box should be in position to freely drop on the 
wrist at any point. This verifies the accuracy of the 
previous test. But if continually on the crank side of 
crosshead, and requiring about the same amount of 
fJrcing to bring it  to the wrist pin that it did at the 
other end in the forme" '{ample, it is evident the hub 
of crank is too short, or I n  other words, the center of 
wrist in crank is too near the main shaft, and the wrist 
in crosshead is  not out of square, as the former test 
might indicate. Should the end of rod vibrate from 
",ide to side as it moves from end to end of sl ides, it 
�hows one of two things-either the shaft is  not 
tlquarely placed, or the wrist pin in crank has been 
im properly set, thus causing the rod to wobble. This 
latter defect is a serious one, and invariably causes 
pounding if it exists to any considerable degree. It 
may be a matter of surprise to t.bose making such tests, 
to find how seldom the machinist reaches perfection in 
such work. 

The above methods are doubtless open to criticism, 

Ititutifi t �mtri tau. 
but at the same time they possess merit in being able 
to detect defects that cannot be reached with a line or 
level. W. A. L. KIRK. 

.. . .  , . 
PboCographlo" upoo Wood. 

The Magazinist, The Century, Harper's and other 
popular monthliet! use " process " engravings more and 
more. Photography on wood is their mainstay, and 
has almost superseded the draughtsman on wood. A 
sketch, say a dozen times as large as the proposed en­
graving, is made, reduced by photography, and then 
put upon the wood. 

Photographing on wood by the wet plate process is 
done thus ; A slight modification of the collodion trans­
fer will no doubt meet all requirements. First make a 
reversed collodion transparency in the camera from 
the negative. A tough and horny collodion should be 
used. Develop with-

Pyrogalhc acid . . . . . . . . . .  . .  . . . . .  . . . . . .  • . . . . . . .  100 grains. 
CitriC acid . . . . . . . .  . . . . . . . . . • • • . • • • . • • • . . . . • . • • . . . • 60 ., 
Acetic aCId. . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  2 ounces. 
Water . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

and fix in hyposu\phite of soda. Coat the wood with 
the following hot solutioo of gelatine ; 

Gelatine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ounces. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 pint. 

Dissolve the gelatine by placing in a vessel of warm 
water, and then add 4 grains of chrome alum and mix 
thoroughly. The wood, having been coated, is allowed 
to dry. The gelatine surface is then moistened with 
water for ten or fifteen minutes, and the transparency, 
still wet from the washing water, is laid down upon it 
and pressed l ightly in contact, and allowed to dry un­
der slight pressure. When dry, the collodion readily 
leaves the glass, and remains in contact with the block. 

Here are some further points ; The plate is cleaned 
as usual, and dusted with powdered talc and polished 
off. It is then coated with positive collodion, sensi­
tized, and exposed as usual, fixed with cyanide of po­
tassium, and placed in a dish of warm water. In the 
meantime, have your block blackened by rubbing drop 
black on it, or ordinary blacking, and coat and drain 

.F!7. J. .  

well with a. solution of the commonest glue you can 
get, 1 ounce to 12 ounces of hot water. The comwon 
glues are the hest, for they take a lUuch longer t ime to 
set than better ones, and so you can get a much thin­
ner coat with draining. Place your block in  a ves&el of 
water, having it imwersed about three inches, then 
bring your photo. from the dish, place it over the block, 
and under the water. You will find by touching the 
edges of the film it will readily leave the glass. You 
can then turn it about any way under the water, and 
when in position raise your block gently out of the 
water, bringing the film with it ; if it is puckered at 
all , it is owing to raising too roughly, and must be 
placed in the water again. If satisfactory, place at an 
angle to drain, and dry in warm, airy place. The 
whole operation, from focusing to getting the block 
ready for drying, will not take It. practiced hand more 
than twenty minutes. The common glue wil l  not block. 
the tool at all if you drain the block well, and when 
cut all can be removed immediately wi t h  a sponge and 
warm water. I may add that a very good way to black 
the block is to hold it over a petroleum lamp with its 
chimney removed. The glne water will not come off 
it if applied in the same manner as applying varnish to 
a negative, and under no circumstances be induced to 
use a black varnish, for it is next to impossible to do a 
good job, for the graver �lips as if it were cutting on 
glass.- Wilson's Photographic Magazine. 

• I • • • 
Lamp A.eeidenla. 

Some people have the notion that any coal oil lamp 
is safe, provided the best quality of oil is used. A very 
large proportion of our population must use kerosene 
lamps, and they m ust have cheap oil. It is among 
such people that lamp accidents are most common, and 
many a life is lost. Happily, humanity has little re­
gard for station when life is co ncerned, and the govern· 
ment department of explosives exists for eminently 
humane reasons ; hence the institution of an inquiry 
by Sir F. Abel and Mr. Boverton Redwood on the sub­
ject of accidents with mineral oil lamps, which has just 
been concluded, and upon which Colonel. Majendie has 
submitted a report to the Home Secretary. This does 
not altogether substantiate the theory that cheap oil 
is to have all the blame. 

The investigation is a continuation of one whioh the 
same chemists made in 1885, and which l'esutted in a 
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number of suggestions that have benefited the public 
not a little. All lamp accidents are not due to explo· 
sions in the lamp ; but those which are, comprise the 
largest number, and it was as to the cause of these that 
Sir F. Abel and Mr. Redwood directed their attention. 
Their experiments have resulted in the enumeration of 
several causes, which we give briefly ; 

1. Rapidly carrying or moving a lamp, so as to agi­
tate the oil, causes a mixture of vapor and air to make 
its escape from the lamp in close proximity to the 
flame, and, by becoming ignited, determines the explo­
sion of the mixture existing in t he reservoir. 

2. Existence of an imperfectly closed filling aperture 
in the lamp reservoir favors explosion, owing to a va­
por and air mixture being formed. 

3. A sudden cooling of the lamp, owing to exposure 
to a draught, may give rise to an inrush of ai r, whereby 
the air space in the reservoir is charged with a highly 
explosive mixture. and the flame of the lamp may at 
the same time be forced into the air space. Blowing 
down the chimney to extinguish the lamp has the sallie 
effect ; and if the wick be lowered very much, or the 
flame is otherwise much reduced in size, the lamp may 
become much heated, and its susceptibility to the ef· 
fects described will be increased. Expl08ion in these 
cases is favored by the air passages being obstructed 
by dirt or charred wick ; by the wick not being long 
enough to reach the bottom of the oil reservoir, and if 
tbe lamp is allowed to burn until  the surface of the oil 
1s SCarcely level with the end of the wick. 

4. The accidental dropping of the burning wick into 
the oil reservoir is a fruitful source of explosions. 

5. If the flashing point of the oil used be j ust near 
the legal m inimum, vapor is given off comparatively 
freely, but the mixture of vapor and air in the retler­
voir will probably be feebly explosive in consequence 
of the presence of an excess of the vapor;  but if the 
flashing point of the oil be comparatively h igh, the 
vapor will be less readily or copiously produced, and 
the vaporous mixture be more violently explosive. The 
effects are more violent if the quantity of oil in the 
lamp is small, and oil of h igh flashing point is  more 

likely to cause heating of the lamp than one of 
low flashing point, in  consequence of the higher 
temperature developed by the former and of 
the great�r d ifficulty with which some oils of 
that description are conveyed to the flame by 
the wick. It therefore follows that safety in 
the use of mineral oil lamps is not to be secured 
simply by the employmant of oils of high flash­
ing point. 

Sir F. Abel and Mr. Redwood state that a 
loosely plaited wick of long staple cotton draws 
up the oil freely and regularly, and is altogether 
better and safer than a tightly  plaited wick, 
and their experiments lead them to the conclu-

sion that a lamp explosion is not usual l y  sufficiently 
violent to cause the fracture of an ordinary glass reser­
voir, although in several recorded cases it has had thh! 
effect. '.rhey give a table of particulars of the cases of 
accident which they have inveRtigated, a.nd a long 
statement of the principles of construction which 
should be adopted to prevent accidents. 

• •  8 '  • 
Crocodile N eaCa aod Egga. 

Some habits of crocodiles have been lately described 
by M. Voeltzkow. Traveling in Wituland, he obtained 
in January last 79 new-laid eggs of the animal, from a 
nest which was five or six paces frow the bank of the 
Wagogona, a tributary of the 001. The spot had been 
cleared of plants in a circle of about six paces diame­
ter, apparently by the crocodile having wheeled round 
several times. Here and there a few branches h ad 
been laid, but there was no nest buIlding proper. The 
so-called nest lay almost quite open to the sun (only a 
couple of poor bushes at one par t). The eggs lay in 
four pits, dug in the hard, dry ground, about two feet 
obliquely down. Including eggs broken in digging out, 
the total seems to have boen 85 to 90. According to 
the natives, the croco:1i1e. having selected and pre­
pared a spot, makes a pit in it that day, and lays 
about 20 to 25 eggs in it, which it covers with earth. 
N ext day it makes a second pit, and so on. From the 
commencement it remains in  the nest, and it sleeps 
there till the hatching of the young, which appear in  
about two months, when the heavy rain period sets in. 
The egg laying occurs only once i n  the year, about the 
end of January or beginning of February. The animal 
which M. Voeltzkow disturbed, and saw drop into the 
water, seemed to be the CTocodilus vulgaris, so com­
mon in East Africa. 

• 1 . ,  • 
'rhe Faales' Boal io Ihe World. 

The torpedo boat Adler, construct.ed in Germany for 
the Russian Black Sea fleet, is described by the Russian 
papers as the fastest war vessel afloat, having attained 
during its trial trip a speed of 26 '55 knots. The boat is 
150 feet long and 17 feet broad, with a. displacement of 
150 tons. Three gunboats, one of which-the Narghen 
-is finished, are being constructed in German ship­
yards for the Baltic fleet, and these will be almost as 
fast steamers as the Adler. 
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THE SCIENTIFIC USE OF COMMON TlIIlfGS. 

Some time since, the relationship of toys and science 
was treated in this journal. It is possible to go still 
further in the same direction. Scientific facts and prin­
ciples may often be i l lustrated by means of common 

things, such as may be met with in everyday life. 
Pins. needles, sticks, straws, bullets, bottles, hair 

pins, rubber bands, marbles, are among the things 
available for experimental purposes. Even a hand saw 
may be pressed into the service of scientific illustration . 

The first figure of the engraving illustrates a piece of 
apparatus which is doubtless better known to the 
school boy than the professor. The writer's attention 
was first called to this instrnment by a professor of 
physics who confiscated it from a student and used it 
in a lecture as an illustration. It cons; �s of a board 
into which are driven eight common pi..IS which are 
allowed to project different lengths, thus forming a 
musical instrument which may be played by plucking 
the heads of the pins. 'rhe instrument is tuned by 
driving the pins into the board more or less. In this 
experiment it  is shown that there exists a certain re­
lation between the length of the vibrating pin and the 
pitch of the sound it produces. In Fig. 2 i8 shown a 
zy lophone, a musical instrument formed of bars of 
wood of different lengths and thicknesses. The par­
ticular instrument here illustrated was made of a piece 
of a pine box cover split up in a haphazard way and 
tuned by shortening to increase the pitch and reduc­
ing in th ickness or notching at the center to lower its 
pitch. The bars are supported by a loosely twisted 
cord. The sound is produced by striking the bars at 
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posite direction. This operation will continue for a 

considerable time. 
In the apparatus shown in Fig. 9, hairpins are again 

pressed into service. One is opened out at a right 
angle, forming a standard; another is bent up at the 
ends, forming a double hook. The standard is inserted 
in a baseboard provided with a graduated circle. The 
double hook is suspended from the standard by a short 
piece of twisted catgut cord, and in the double hook is 
placed a small knitting needle to serve as an index. 
This forms a hygroscope, which is quite sensitive to 
atmospheric moisture. By substituting a filament of 
silk or a fine hair for the catgut cord, the dou ble hook 
may be used for supporting a straw to show electrical 
attraction and repulsion, a stick of sealing wax or a 
glass rod being used to produce the electricity. 

The apparatus illustrated by Fig. 10 shows the elas­
ticity of solids. Two pieces of " matched stuff " are 
mitered together, as shown, to form an inclined plane 
and a guide for marbles or lead bullets. A n umber of 
marbles are placed in tl\e groove in the horizontal 
guide and another marble is allowed to roll down the 
inclined plane. The blow thus imparted to the first of 
the series of marbles is transmitted through the entire 
series to the last, which is thrown forward. This ac­

tion is due to the compression of the marbles by the 
blow and their restitution by their own elasticity to 
their original form. When lead bul let.s are substituted 
for the marbles, the force of the blow is expended in 
permanently changing their form. 

. . . , . 
Tb.e A ll drea Dorea. 
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The Human Subject Forty Years under Water. 

A very interesting report has just been issued by Dr. 
Konig, .. Gerichtsarzt " (judicial physician) of Her­
mannstadt, on the state in which the human subject, 
after forty years' immersi on in water, may be found 
by the physiologist. In the revolutionary upheaval oC 
1849, a company of Honveds, as the Hungarian militia 
are called, having fal len in the vicissitudes of war, were 
consigned to the waters of the Echoschacht, a pool of 
considerable depth not far from Hermannstadt. After 
some forty-one years their bodies have been brought 
up again to the light of day, and subjected to a careful 
and minute investigation from the physiologist's point 
of view. Dr. Konig found them in perfect preserva­
tion, without a single trace of any decomposing pro­
cess. Externally they had the appearance of having 
been kept in spirit, l ike so many preparations in  an 
anatomical museum. The epidermis was of a whitish 
gray color, the muscles rose red, feeling to the touch 
like freshly slaughtered butcher's meat. All the in­
ward parts-the lungs, the heart, the liver, the spleen, 
the kidneys, the bladder, the stomach, the alimentary 
canal-were of the consistence of those in a newly de­
ceased corpse, while the brain was hard, of a dirty gray 
color, as if preserved in spirit. Structurally, the or­
gans retained their outline perfectly, and were so 
easily recognizable i n  tissue as well as configuration 
that., according to Dr. Konig, they might have been ex­
hibited for " demonstration " in an anatomical lecture 
room. 

their mid-length with small mallets. The new Italian battleship Andrea Dorea underwent 

After forty-one years under water this is indeed a 
remarkable phenomenon. The large intestine con­
tained falces of a yellowish brown color, quite unal­
tered and quite inodorous, while the bladder was par­In Fig. 3 is shown a modification of Savart's wheel , her full power steam trials on July 10 off Spezia. This 

which is in  reality no wheel 
at all, but the effects secured 
are substantial ly  the same. 
By drawing the edge of a 
card ISlowly along the cutting 
edge of  a fine saw, regular 
taps are produced, which do 
not form a musical sound ; 
but when the card is drawn 
along quickly, the taps are 
made with sufficient frequen­
cy to produce a sound, the 
pitch of which will vary, of 
course, with the rapidity of 
the movement of the card. 

In Fig. 4 is illustrated an 
experiment with a paper tube, 
illustrating the closed and 
open organ pipe. When the 
end of the tube is struck 
smartly with the palm of the 
hand, if the hand is allowed 
to remain in contact with the 
end of the tube, the air in the 
tube will be set in vibration , 
and a tone will be produced 
which is due to a closed pipe 
of that length. I f, however, 
the hand is instantly removed 
from the tube after the blow, 
two notes will be heard, one 
due to the closed pipe, the 

1 

9 

other to the open pipe, and the latter will be an octave 
higher than the first. 

In Fig. 5 is an experiment with a vial, which is made 
to answer as a closed pi pe, the length of which is varied 
by pouring in water. By blowing across the mouth of 
the vial, a sound w ill be produced which varias in 
pitch with the length of the air space above the water. 
By closing the mouth of the vial more or less by the 
under lip, it is found that this aJ!1O changes the pitch ; 
the smal ler the opening of the mouth of the vial, the 
lower the pitch. 

In Fig. 6 is shown a toy which is interesting on ac­
count of the great variety of intricate figures it can 
produce. It consists of a disk of black cardboard, 
having two holes near and on opposite sides of the 
center, an elastic cord inserted in these holes, and four 
paper fasteners or bright brass nails inserted in the 
disk at four points equally distant from the center of 
the disk and from each other. This toy is used in the 
same man ller as the well known huzz, by twisting the 
cord and drawing UPOll it, and while the disk revolves, 
first in one direction and then in the other, the cord is 
made to vibrate laterally. Some of the 'figures which 
may be produced in this way are shown in the en­
graving. These effects are due to persistence of 
vision . 

In Figs. 7 and 8 is shown a simple device for illustrat­
ing centrifugal force. T wo bullets split to the center 
are closed together upon the ends of an ordinary hair­
pin. and the latter is suspended by a small rubber 
band. The band is twisted and then allowed to un­
twb,t, thus imparting a \rapid rotary motion to the hair­
pin, which causes the ibullets to fly out by centrifugal 
force as shown in Fig. 8. The momentum acquired by 
the bullets during the untwisting of the rubber band 
twists the band in the opposite direction, so that when 
it untwists again, the apparatull will rotate in the op-

4 5 
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SCIENTIFIC USE OF COMMON THINGS. 
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tially filled with straw-colored 
urine. But perhaps the most 
significant feature disclosed 
by these corpses is the follow­
ing : In their interior abund­
ant chloride of sodium, crys­
tallized in cubes, had been 
deposited and fixed on the 
several tissues and organs, 
and these salts had not pene­
trated, mechanically, into the 
dead bodies from without. In 
the completely closed and per­
fectly unimpaired pericardi­
um of the corpses on the in­
ner pericardial aspect, and 
also on the outer surface of 
the heart itself, salt crystals 
of the same kind, to It weight 
of five grammes, were found 
adberent. This, according to 
Dr. Konig, clearly shows that, 
in the water, particles beld in 
solution may pass through 
the skin and the muscles, and 
find their way into the most 
deeply seated organs. Here­
in, he adds, we have confir­
matory proof, if such were 
needed, that the specific vir-
tues of llJineral baths exer· 
cise in this way their 881u­

vessel, the Ruggiero di Lauria, and the Francesco tary effect on the internal economy of the inval id  
Morosin i  form a group very similar in design to the bather. There is a notable difference, however, be­
Admiral class of the British navy. They are of 11 ,000 tween the time spent in the bath by an ordinary bather 
tons displacement, 328 feet long. and 65 feet 4 inches at a . .  Curort " and the forty-one years during which 
beam. Their engines, 10,000 horse power, were intended the Honveds remained under water. The phenomenal 
to give them a maximum speed of 16 knots. The arma· stillness of the Echoschacht may also have been a ma­
ment exceeds anything we have hitherto attempted, or terial factor in this impregnation of the corpses with 
are likely to attempt, consisting as it does of four 110 chloride of sodium. But, with every allowance for 
ton Elswick guns, mounted in two barbettes, two 6 such considerations, Dr. Konig has furnished a strik­
inch quick-firing guns, and twelve machine guns. The ing illustration of the permeability of the immersed 
machinery of the Andrea Dorea and the Ruggiero di human subject to salts in solution, and we h ope his 
Lauria is by Messrs. Maudslay, Sons & Field, Lambeth, painstaking researches will lead to others in the same 
and is of the three-cylinder inverted with triple expan- important direction.-The Lancet. 
sion type, working twin screws, and fitted with Joy's • . , . 
patent valve gear .  Steam is supplied by eight large Hritl.b. Wreck s. 

double-ended boilers, arranged in close stokeholds. The number and tonnage of British vessels respect-
'rhe Andrea Dorea left the Gulf of Spezia at 10 A. M. ing whose loss reports were received at the Board of 
Everything worked well, and an air pressure in the l.'rade during the month of July, and the n umber of 
stokeholds of only threll-fourths inch was found quite lives lost, are as follows : Sail in!!, 45 ; tonnage, 6, 048 ;  
sufficient to maintain the power required. The result lives lost, 53. Steam, 8 ;  tonnage, 10, 864 ; livet! lost, 
of the day's run was a mean horse power of 10,500, and 205. One hundred and thirty-three lives were lost in  
an average speed of 1 6 ' 1  knots. The coal was unpicked the  Quetta and seventy-two in the  Gulf of  Aden. The 
and the stokers were Italian. above is a record of " reports received," and not of 

• ' .  • wrecks w hich occurred during the month. Casualties 
Precautioll. again.' Con.umptlon. not resulting in total loss of vessels and the lives 'lost 

In a circular on precautions against consumption, by such casualties are not included. 
published by the State Board of Health of Pennsylva- .. , • , .. 
nia, the following advice is given : " The duster, and A DAM, to develop 20,000 indicated horse power, is to 
especially that potent distributer of germs, the feather be constructed across the Missouri River, near Helena, 
duster, should  never be used in a room habitually occu Mont. It will be a timber crib structure 47 ft. high 
pied by a consumptive. The floor, woodwork, and fur- and 800 ft. long, forming an impounding reservoir with 
nitllre should be wiped with a damp cloth. The pa- an area of 429 miles. The water w ill be taken from 
tient's clothing should be kept by itself, and thorough above the dam to the turbines by a tunnel 15 .. ft. by 17 
Iy boiled when washed. It need hardly be said that ft. cross section driven through a rock promontory. 
the room should be ventilated as thoroughly as is The total cost is estimated at $100,000. The power' de­
consistent with the maintenance of a proper tempera- veloped is to be transmitted electrically to Helena, 
ture. " Lthirteen miles distant. 
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1titufifi t !mtrttau. 
The Co., of Dunnlne a Twin Serew .... encer 

Shi p. 

What does it cost, to run a palatial twin screw racer 
across the Atlantic ?  That is the question which t.he 
!Jun, for the enlightenment of many inquiring readers, 
recently put to the New York agents of several big 
steamship companies. The questioner was about to 
file the query away with a lot of other unsolved rid­
dles of the sea, when h� strol led i nto the office of the 
Hamburg-Amedcan line. There he obtained the in­
formation which had been withheld at every other 
office. Agent E. L. Boas dissipated, as well as he was 
able, the mystery that had enshrouded the little p-:ob­
lem. A midsummer trip of the magnificent N orml1onia 
was the theme of his calculation. The Normannia is 
not quite as big as the twin screw boatt! of the White 
Star and Inman lines, but her expens'3 account, owing 
to the greater length of h er voyage, is j ust as formid­
able. The cost of running her from her dock in the 
Teutonic town of Hoboken to her dock in the town of 
Hamburg, no less Teutonic perhaps, is about the same 
as the cost of running the City of Paris from New York 
to Li verpool. 

censured for it, as long as a fast trip means money in 
their pockets and in the coffers of their company. 
Every hour the capt�in of the City of New York saves 
means a saving in coal alone of $50. 

that one trip of the Normannia costs the Hamburg­
American line not less than $25,000. To offset this ex­
penditure, which does not include the cost of insurance, 
the N ormannia must carry many passengers and some 
freight. The number of her passengers varies, of 
course, according to the season. She carries in mid­
summer sometimes nearly 500 first and second cabin 
and about 300 steerage voyagers. The average price of 
a first cabin passage is about $110, and that of a second 
cabin about $60. The average price of steerage acom­
modations is $22. The receipts from all classes of pas­
sengers on a good midsummer trip are over $50,000. 
Usually the Normannia carries 800 tons of freight, 
which, at the transportation rate of about $10 a ton, 
amounts to $8,000. The cost of loading and unloading 
this freight is borne by the company. In the dull 
season, the Lig twin screw shi ps do not make much, 
but their receipts throu�hout the year are large enough 
to warrant the declara tion that they are great successes 
financially, and that they are the passenger ships of 
the future.-N. Y. �un. 

• • • • •  
Electricity In Insects. 

When the N ormannia starts on an eastward voyage 
she carries nearly 3,000 tons of coal in her protected 
bunkers. Some of this is American and some foreign 
soft coal, and it costs about $3. 50 a ton. The sooty 
stokers dai1y shovel into her roaring red furnaces be­
tween 250 and 300 tons. The expenditure for coal runs 
j ust short of $1,000 a day, or nearly $8,000 for the 
voyage. The cost of the gallons and gallons of oil used 
to keep her ponderous triple·expansion engines, her 
dynamos. her numerous smaller engines, her pumps, 
and so on, running smoothly, combined with the coal 
bill, is quite $8,500. 

The salaries of the big ship's company are not an 
unimportant factor in the expense account. Among 
the 300 persons who look after the working of the racer 
and the comfort of her passengers, are, besides cool­
headed Capt. Hebich, 8 officers, 1 surgeon, 25 engineers 
and machinists, 2 pur:;ers, 5 boatswains, 28 seamen, 114 
firemen, 65 waiters and waitresses, 22 cooks, bakers, 
and assistants, 2 carpenters, 1 barber, and 14 skilled 
mUSICians. The total wages of these for a trip of eight 
days is about $2,000, not counting perquisites. 

Capt. Hebich receives the highest salary. It varies 
between $3,000 and $4,000 a year, and depends some­
what on the earnings of the ship, of which he receives 
a I!Imall percentage. This is the way the skippers of all 
the colossal racing craft are paid, and it is not likely 
that any of them are going to cease racing, or to be 

Next in importance to the captain of an ocean 
speeder is the chief engineer. He is not as frequently 
visible  to the cabin passengers as his gold-laced su­
perior, and nobody makes much fuss over him, but he 
is, in the opinion of his employers, a very big man 
indeed. He is. the man who makes the great ship " git 
up and git. " He submits daily reports of how things 
are going on down below to the captain. He tells how 
many tons of coal he is using, how much indicated 
horse power he obtains, and the number of revolutions . 
the ship's propellers make a min ute. If he doesn't get 
as much speed out of the clanking twin giants as the 
captain thinks he ought, to, the captain pats him on 
the back and tells him to whoop her up, like a good 
fellow. It is essential to the captain's interest that he 
should be friendl y  with the boss of the mighty ma­
chines. For his great work, the chief engineer receives 
$160 a month and his board, which is equal to that of 
the cabin passengers. The chief officer receives $80 a 
montl., which is more than the captains of many 
steamships of the second class get. 

The food and ddnk consumed by passengers and 
crew during a recent trip of the Normannia cost about 
$16.000. This is the complete list. of the things that 
were necessary to make life aboard the luxurious float­
ing hotel something like a dream. Two thousand five 
hundred bottles of red wine, 2,000 bottles of Rhine 
wine, 2,000 bottles of champagne, 1,200 bottles of 
cordials, 15,000 bottles of beer, 80 kegs of beer, 400 
bottles of ale and porter, 2, 500 bottles of mineral 
water, 37,000 gallons of drinking water, 70,000 pounds 
of potatoes, 16,000 pounds of beans, peas, and so on, 
2,500 cans of fruit, 1, 500 pounds of jell ies, tarts and 
biscuits, 45 baskets of vegetables, 7, 000 pounds of but­
ter, 1 ,200 pounds of cheese, 10,000 eggs, 3,500 pounds of 
sugar, 1,500 pounds of (loffee, 1,000 pounds of tea, 250 
pounds of chocolate, 150 gallons of milk, 10,000 ap­
ples, 1 ,200 oranges, 1 ,000 lemons, 400 glasses of pre­
served fruits, 120 barrels of flour, 65 gallons of ice 
cream, 17,000 pounds of beef, 12,000 pounds of mutton, 
1 ,800 pounds of ham, smoked beef, and bolognas, 1,000 
pounds of veal, 700 pounds of bacon, 600 pounds of 
pork, 600 pounds of game, 500 pounds of canned meat, 
250 pounds of lamb, 30 barrels of preserved meat, 20 
barrels of salt pork, 16,000 pounds of fish, 450 chickens, 
180 ducks, 60 turkeys, 60 partridges, and 50 geese. 

M. Nicolas Wagner, by a series of experiments dis­
played before the Academy of Sciences, about the year 
1865, showed that electricity produced variation in the 
color of butterflies. His experiments were performed 
on Vanessa u1'tica. He found that electric currents 
changed reds into orange, and blacks into reds, and 
with a constant battery, a weak current produced 
spots varying in shape with the strength of the cur­
rent. He further demonstrated that the colors natur­
ally existing in the butterfly's wings were due to cur­
rents in that organ, the most powerful of which passes 
from the attachment of the wing outward along the 
m iddle nervure to the outer edge. In these experi­
ments he used a Bois-Reymond galvanometer of 20,000 
coils. The following are the conclusions he arrived at : 
1. The existence of fixed electric currents in the wings 
of insects. 2. The possibility by means of electric cur­
rents to provoke a change ill the sha:le and disposition 
of the coloring matter. 3. And the possibility, by 
means of these currents, to produce a kind of atrophy 
and t.o changA the shape of the wings. He concludes 
as follows : .. With these facts as basis, I propose to 
pursue my research on this subject. "-Sci. Gossip. 

• ' e ,  • 

From the foregoing facts and figures it may be said 

SPEAKING of the difficulties of ship building in this 
country, Industries, of London, says : . ,  Usually, 
American labor costs 50 to 100 per cent more than the 
same description of labor in England."  

HINTS T O  CORRESPONDENTS. 

Names and Addre •• must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

Defere .. ce. to former articles or answers should 
give date of paper and page or number of question. 

I .. .. .. a rle. not answered III reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

S I' eclal W r1t'en I n formallo .. on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sclenlilic America .. S U I'pleme .. '. referred 
to may be had at the office. Price 10 cents each. 

Bo ok. referred to promptly supplied on receipt of 
price. 

M i nerai. sent for examination should be distinctly 
marked or labeled. 

(2410) J. A. B. writes : 1 . I wish to use a 
cement (resinous) of 11 heavier specific gravity tbal! 
water, and . melting at 212". Could yon give me a 
formula? A. A formula for exactly 2120 cannot well 

be given, as resins vary In their melting points. We 

would suggest simple shellac or ordinary sealing wax. 

2. How can ordinary resin be deodorized? A. No prac· 

tical method can be given. 3. How many ounces bi­

chromate of potash are required to render 16 11uid ounces 
of glue insoluble? A. Dissolve 5 to 10 parts white glue 
lD 90 parts water. Dissolve 1 to 2 parts bichromate of 

potash in 10 parts water. Mix the two solutions: use at 

once or pre.erve In tin boxes. Expose to light after ap­
plYing, to bring about insolubility. 

(2411) H .  M. writes : Can you tell me 
what causes sweat or emitting moisture on a looking 
glass when exposed to sudden change of atmosphere, 
likewise metal vessel s ?  Do yon know any preventives' 
A. The trou ble you refer to is due to condensation of 
the moisture of the air. One preventive is to rub a little 
glycerine over the surface, and this is not pilrmanent, 
and tce remedy may be worse than the original trouble. 

(2408) W. H. S. writes : Will you kindly 
(2412) C.  D. F. writes : Can you send 

state in your answers to correspondents which is the 
best vessel to mix bichromate soda solution in' I mix 6 .  me a paper giving a method of coating wood with cop· 

gallons at a time; 1 gallon water, 2 pounds sulphuric acid, per by means of battery' I have tried coating with 

1 pound bicarbonate soda. I IIrst used a beer kelt, but black lead and wax, and the current does not seem to 

found the action of the acid on the wood weakened the run, althongh I connected the ends of the copper wire to 

solution. Next tried demijohn. but being impatient and the wood by black lead and wax. I also tried coating 

In a hurry with my acid, I broke the demijobn. How the wood with bronze powder and wax. and the current 

would an earthenware glazed crock answer? How did not run over the wax. The battery was all right, as 

would It do to line it with sheet lead ? Would the I plated other metallic substances at once with it. I 

chromic acid affect the lead' Wbat sort of a faucet used a sulphate of copper solution. and I .. Iso used a 

would answer to put in the crock so as to be tbe least verdigris solution, and neither worked on wood. Can 

affected by the solution? A. Use a stoneware glazed you tell me where the trouble Is ? ·A. In preparing 

ve8Sel. If you wish a faucet, stoneware or glass faucets wood for plating use no wax, but rub over well with 

may be used. A siphon of one of the mechanically plnmbago. It this does not suffice, rub or sprinkle .ome 

ch"nging type may be used. Do not attempt to charge 
line iron dnst over the plumbago-coated surface to start 

with the mouth by suction, as the acid may enter the 
the deposition of the copper. Yonr trouble probably 

mouth, was in not nsing enough plumbago, and perhaps you 
did not use enough nnmlxed with wax npon the surface. 

(2409) N. B. asks : 1. What is the can-
(2413) W. D. A. writes : Do you know 

die power of a gas jet? A. From 12 to 3(j candles. 2. 
What is the ratio of volts, amperes, and ohms ? A. It of any simple and inexpensive method by which any 

is deduced from Ohm's law : amperes =volts divided by one not an expert can ilnd out whether or not cider 

ohms. 3. How mauy ohms will a thirty.volt battery vinegar is pure ? A. Place some white sligar in a saucer, 

overcome ? .A. Any numbt,.. 4. Wbat resistance has half 1111 with vinegar, and evaporate to dryness by plac. 

No .. 9 copper wire! A. 0·824 ohm per 1,000 feet. 5. ing on top of a boiling water kettle. It the sugar turns 

What size wire should be used with a 30 volt battery ? black. the vinegar contains an adulterating acid. This 

What Is the resistance' A. It depends on the internal test is of course not universal, but is very .imple and 

resistance of the buttery and on the length of wire and nseful. 

other facttlrs. 6. What Is the cost per hnndred feet ' (2414) E. H. asks how chewing gum is 
A. It weighs � pounds per 1.000 feet, and is worth made. A. The simplest is made from paraffine wax 
about 20 cents per pound, 7. Can you recommend some melted with a little olive oil and glycerine. The latter 
work on the measurement of electrical force necessary must vary in amount with the charscter of the ·wax. 
for cert.ain work? A. Munro & Jameson's Pocket (2415) D. W. G. asks how to cut burnt Book-of Elect.rical Rules and Tables, price $2.50. 8. 
Is .tbete any method of takinl: ink stains from wood ' grease off an engine SOl It will be bright and show the 

A. W .... h wit.h oxalic acid. 9. What is the cost of 
steel as before. A. Try caustic soda solution. Other­

EdlllOn lights' A. 75 cents each tor standard .ize. 10. 
wise clip it off with a sharp chisel, folluwing with emery 
cloth. 

Please give me I.he numbers of the SCIENTIFIC AMERI­

CAN SUl'PLEMENT containine: descriptions of batteries' (2416) W. S. asks for the process of frost­
A. Nos. 157. 158, and 159, besides a great many others. ing an incandescent lamp by hydrolluoric acid. A, The 

best method is to expose the lamp to the vapor of the 
acid. Cover all metal parts with wax, and suspend in a 
covered wooden or pasteboard box on whose bottom is 
placed a leaden tray containing powdered lIuoride of 
calcium lIuorspar mixed with oil of vitriol. Avoid get­
ting any of the mixture on the hand. The etcbing 
should not be carried too far, or it will lose the " frost· 
ing " effect. A very small quantity of materials will 
suffice , 

(2417) J. D. McC. writAs : Will you give 
me the formula for water·marklng paper' A. It is done 
in the factory by placing wire designs under the pulp 
when drying and &etting. 

(2418) F. W. F. asks (1) }\'hat the best 
method is for covering heavy muslin to make it water­
proof for a tent. A. Use paraffine wax melted in with 
a hot iron. 2. How the starch is IIxed that they use in 
laundries to get the right gloss. A. Principally by 
heavy polishing irons or their equivalent. A little par­
affine wax may be added to the hot starch. 8. What are 
the best acids to use for engraving names on steel ' A. 
Sulphuric or nitric acid dilnted with three to live 
volumes of water. 

(2419) W. O. asks for a solution for gold 
and copper plating without a battery. A. For mercury 
gilding see query 2365. An ethereal solution of perfectly 
neutral gold chloride is sometimes used for steel. The 
following Is perhaps of more general use. Gold chlor. 
ide 9 parts dissol ved in 1,000 parts water, add 360 parts 
bicarbonate of potash and boil for two hours. 'I'he ar­
ticle to be gilded. If of copper, Is immersed in ft.e boil­
ing lIuid until gilded. If I!0t of copper, a piece of copper 
is held against It In the lIuid until it tnrns copper color. 
Then the copper is removed and the gilding is IInished. 
For copper platlDg" Immerse the article in a solution of 
copper sulphate. It of iron, a few minutes will coat 
them. It not coated, then battery action is required. 
This may be brought about by placing a piece of iron in 
with the article held In contact with it. 

(24020) E. B.-For an ice house the wal ls 
should have a thickness of twelve Inches of well packed 
sawdust,lIoor and roof the same, so that the entire body 
of ice is inclosed and protected in twelve inches of saw 
dust. There should be a ventilator in the roof, and 
good drainage below the lIoor. 

(2421) J. D.-In issue of August 9, 1890, 
in answer to H. V., No. 2367, I would say, in plaster of 
Paris, to prevent rapid setting or hardening, nse dis-

A. Dilute silicate of soda solution until it works well 
with the brush, and add dry coloring matter, such as will 
not be decomposed by the chemical . Ochers, Vene­
tian red, smalts, umbers and siennos may be employed. 
2. How to frost the glass in my skylight. A. Rub over 
with a little bag of muslin IIlled With line sand, pow­
dered glass, or grindstone grl t and water. Some sand 
may be placed directly on the glass. 3. A good water 
and acid proof coating for wooden trays. A.. 4 parts 
resin, 1 part gutta percha, and a little boiled oil melted 
together. 4. How to make a good l iquid glue ? A. To 
ordinary glue melted with as little water as possible add 
enough acetic acid to reduce to proper consistency. 

(2424) H. E. R. asks : 1. Can the stand­
\lrd supporting the revolving disk he made of hard wood 
Ilnd can the ring of vulcanite which surrounds the 
glass disks be made of wood ? A. The parts of the 
machine mentioned may be made of wood, provided it 
,8 very dry and well soaked In paraffine. 2. How are 
tbe clamps fastened to the glass of the tubular shaft' 
A. By means of a cement formed of e q u al parts of pitch, 
gutta percha, and shellac melted together. 3. Do the 
sector plates of brass rub on the glass of tbe other re­
volving disk which revolves alongside of it? A. The 
sector plates are upon the outer surfaces of the glass 
disks, consequently they cannot go into contact with 
each other, 4. What is the price of the Wimshurst. 
Holtz, and Toepler and Winters machines ? Where can 
I get a catalogue of those machines? A. For this in­
formation, write dealers in electrical apparatus who ad­
vertise in our columns. 

(2425) J. K. , J. C. 0.,  and others.-To 
tsn or taw skins wIth the hair on tOl -ugs and other 
uses, IIrst thoroughly wash the skin and remove all 
lIesby matter from the inner surface. then clean the 
hair or wool with warm water and soft soap, and rinse 
well. Take !4 ponnd each of common salt and ground 
alum, and Yo ounce borax, dissolve in hot water, and 
add sufficient rye meal to make a thick paste, which 
spread on the lIesh side of tbe skin. Fold it lengthwise, 
the lIesh side lD, the skin being qUIte moist, and let it 
remain for ten days or two weeks in an airy and shady 
place, t.ben shake out and remove the paste from the 
surface and wash and dry. For a heavy skin a second 
similar application of the salt and alum may be made. 
Afterward pull and stretch the skin - with tbe hands or 
over a beam and work on the lIesh side with a blunt 
knife. 

solved glue, according to length of time wanted to DepUell to Enquiries. 
harden. The following replies relate to enquiries recently pub. 

(2422) A. asks : Does th"l m uriatic acid lished in SCIENTIFIC AMERICAN, and to the numbers 
and lead with which a hole in a tin pail is soldered therein given : 
injure the food which is cooked in It (the pan) after- I (2426) How to Make a Small Emery 
ward ? A. Not if

. 
the pan �s in con�tant ns�. It put Wheel.-Your answer to S. A. A. (2385), 23d of AUl:ust, 

away after s�lderlDg. the aCI� Ulay dIssolve t.lD or may 
How to make small emery wheel., is not good. The 

contain zinc In solutIOn. In either case, cleanlDg before '11 I 11: C th h I ·th h 
use would dispose of the trouble. I emery WI pee o .  over e w ee WI . eavy mas-

lin, sewed or glued on, then glne and roll in emery. and 
(2423) J. A. B. asks (1) how to make a you have a coat that will stay. I use wheels from % to 

l:ood silicate of soda paint, such as backgrounds are j lJ\l' inches in diameter made in this way and they work 
painted with, and how the different shades are obtained. well.-J. S. Chandler. 
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SEPTEMBER 13, 1890.] 
RECENTLY PATENTED INVENTIONS. 

Railway .&ppllance •• 
RAIL CHAIR AND CROSS TIE .-Marian 

M. Green, County Line, Tenn. This IS a metal tie 
formed in H shaped sections, joined together, a pillow 
block being held in the upper socket of tbe tie and the 
chair resting npon the pillow block, with means for 
securing the block to the tie and the chair to the block, 
the construction being designed to give superior 
strength, efficiency and durabiltty. 

Electrical. 

ALARM FOR CLOCKS . - William H . 
Deane, Brooklyn, N. Y. Combined with the hour 
hand IIr bor or otber rotating part is a rinll: or apertured 
key adapted to receive a weight, a circUIt·closing lever 
being 'connected with the weight by a chain, and a 
battery and electric bell. with electrical connections, 
for giving an alarm at a predetermined tIme. 

I NCANDESCENT LAMP HANGER.-Paul 
J. Chassagne, Akron, Ohio. This is an improvement in 
hangers in which the lamps are suspended from a 
rotatable spool, having suitable electric connections. so 
that the lamp may be raised or lowered at will without 
affecting the electrical current through its filament, the 
improvement consisting in the means for connecting 
the conductors with the lamp-suspending cord wound 
on the spool. 

.&grlcultu ral. 

CULTIVATOR. - Gideon M. Bowman, 
Springdale, Ark. This is a convertible cultivating ap­
paratu8, in which the beams may be swung half round 
to reverse them, and set with the front or rear shovels 
on the inside and adjacent to <lI>ch other, the arrange­
ment being such that one horse can be used to draw 
hoth beams and their attached shovels when desired, 
and do efficient work in peas, beans, and other small 
crops. 

HAY FORK. - Morell W. Dickey, Big 
Timber, Montana. Combined with a head to which 
tines are pivoted is a recessed dog pivoted in the head, 
a bail pivoted to the tines and adapted to be engaged 
by the dog, and a sliding and spring-actnated latch en­
gagiug the dog, the implement being of simple, dnr­
able and inexptmsive construction. 

FRUIT CLIPPER. - J obn T. McMullen, 
Boy View, Fla. This is a device to be held in the hand 
by loops or staIls around the thumb and forefiuger. 80 
that by openinll: the hand the bllldes, one of which is 
serrated and the other smooth·edged, will be spread 
apart to cut the stem of the fruit, the clipper being con­
veniently operated without cramping the hand or af­
fecting the natural movement of the joints. 

FRUIT GATHE RER. - John W. Cain ,  
Rusk, West Va. The outer end of the handle of this 
fruit picker has a loop to which is secured a bag ter­
minating in a spout connected with a receiving sack, 
and there is pivoted to the handle a spring-pressed 
jaw, with means for opening it, the jaw having a por­
tIOn corresponding in size and shape with the loop, 
whereby a person may stand on the ground and pick 
fruit from the tops of the trees. 

MI_cella lleo u_. 

SEWING MACHINE MOTOR.-George R. 
Smith,  Benjamin F. Col l ins. an� James W. Shook, 
El izabethtown, Ky. A horizontal shaft is suitably 
mounted on the sewing machine table and adapted to 
be revolved by means of a spring, a worm wheel on the 
shaft having on Its periphery a series of radially pro­
jecting anti· friction pins or rol lers engaging with a 
vertical worm shaft connected by gearing with the re­
volving shaft of the sewmg machine. 

REFRIGERATOR. - Nancy A. Laman, 
Bertram, Texas. This refrigerator i s  designed for use 
without ice, the cooling effect being secured by the 
evaporation of water carried from trough to trough by 
cloths by capillary attraction, and the apparatus being 
formed by a suitable framing having its sides closed in 
with wire gauze to permit the free circulation of air 
and exclude insects, etc. 

VOTING ApPARATUS. -Peter Hoffman, 
Fort Branch, Iud. This invention covers novel con ... 
structions and combinations of parts to be easily put 
together and taken down, to afford means for keeping 
voters in line and secl uding them while marking 
ballots, affording also desks for the judges, inspectors 
and clerks, and support for the ballot boxes, pol l books, 
etc . •  while being adapted to fold compactly for trans· 
portation and storage. 

POSTAL EXAMINATION CASE. - Joh n 
Straughan, New Orleans, La. This is a case or cabinet 
having a series of pigeon holes, with a snpport hinged. 
to the back of the case and a removable shelf extending 
8cross its front, and other novel features. to facilitate 
the examination of post ollice clerks and railway mail 
clerks as to their speed in and knowledge of distribut­
ing mail matter from memory cards representing post 
offices in suitably labeled pigeon holes of the case. 

TRIPOD. - John R. Moeller, Grand 
Island, Neb. This is a device of simple construction, 
specially adapted when unfolded to conveniently sup­
port photographic cameras, while when folded together 
it is adapted for use as a walking stick, it being also 
designed for convenient use on uneven as weli as on 
level ground. 

COMPOUND PRESS. -Francis B. Deane, 
Lynchburg, Va. In this press the upper and l ower 
platenR are arranged to move simultaneously toward 
or from each other, the travel of the lever sweep being 
there.by rliminishe.d. to one half the stroke of the. press, 
the speed of which is proportionately accelerated to in· 
crease tbe amount of work done, the press being 
designed for use in baling cotton, hay. etc. 

ADJUSTABLE CHAIR. -James P. Hind­
man, Olatbe, Kansas. This i s  a chair which may have 
its back reversed, and al�o inclined at different angles, 
while it i. provided with adjustable leg and foot sup­
ports independent of the back, the construction being 
lIlore \la.nicularly desillned for fa..ilwlIY service. 

J tieutifie jmeri£au. 
FIRE ESCAPE.-Henry Vieregg, Grand 

Island, Neb. 'l'his invention is designed to provide a 
simple and durable construction which can be readily 
set up on the ground a1<d extended to a window in the 
npper floor of a building to form a convenient exit 
therefrom, the invention covering novel parts and 
details and combinations thereof. 

ACCIDENT CASE. - Ferdinand King, 
New York City. 'J'his is a case especially adapted for 
use on railway cars, to be attached to any convenient 
support and locked thereto in such manner that when 
needed any person may readily gain access to instru­
ments, bandages, etc., designed to be contained in the 
case, the case itself being conveniently detachable. 

BUCK FOR BEER COOLERS. -Frank T. 
Cladek, Rahway, N. J. ThIS buck has pivoted hangers 
and a platform with slots in which the attachment of 
the platform to the hangers is placed, wher�by the 
platform is adapted to have a swinging movement with 
the hangers and a longitndinal movement independent 
of them, facihtating the removal of empty barrels and 
reducing the labor of plaCing a full barrel in the buck. 

HAME FASTENER. -Louis Wildhagen, 
Bailey's Harbor, Wis. '['his is an inexpensive device 
which may be made of malleable iron or low grade steel, 
the invenUon covering an improvement in the class of 
hame fasteners adapted for adjustment in length and 
for detachable connection with the hames. 

BRIDLE BIT.-Oliver M. Sloat, Brook­
lyn, N. Y. This is lin antomatic curb bit having a 
fixed mouth bar and slotted cheek pieces, spring-actn­
ated rein eyes sliding in the slotted cheek pieces, the 
power of the curb being regulated by the amount of 
force applied to the reins, increasing when the reins are 
subjected to Il:reat strain and diminishing when the 
strain is lessened. 

GAME. -Alfred Van Brakle, New York 
City. This is an improvement in portable game ap­
paratus adapted for temporary attachment to an 
ordinary table or other flat snrface to enahle it to be 
used as a bi l liard table, a rill:id or semi-rigid frame being 
employed to which the other parts of the apparatus are 
attached. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa­
tents at home and abroad. enable us to understand the 
iaws and practice on both contments, 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 had on application, and persons 
contemplating the securing of patents, either at home 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 tbe business. Address 
MUNN & CO . •  office SCIENTIFIC AMERICAN, 861 Broad­
way, New York. 
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1. Elegant plate in colors of a residence at Holyoke. 

Mass., erected at a cost of $7,000. Perspective 
" iew, floor plans, sheet of details, etc. 

2. Plate in colors representing a residence at Me­
chanicville. N. Y. , erected at a cost of $2.500. 
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4. Architectural sketches in Bradford, England. The 

technical school and the town hall .  
5. A residence. at Short Hills, N. J., erected at a cost 
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G. Russell. Esq., at Short Hills, N. J. Cost Com· 
plete $25,000. Lamb & RICh, New York, archi­
tects. 
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The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pBll:"s ; forming, practi­
cally, a large and splendid MAGAZINE OF ARCHITEC­
TURE, richly adorned with elegant plates in colors and 
with fine engravings, ill l1strating the most interesting 
examples of Modern Architectural Construction and. 
allied suhjects. 

The Fullness. Richness. Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATIOlil 
of any Architectural pUblicatiou in tne world. Sold by 
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a linefor each irl8erti<m : alxmt eiyht words to a line. 
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For Sale-New and second hand iron-working ma­

chinery. Prompt delivery. W. P. Davis, Rocbester. N.Y. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
Friction Clutch Pnlleys. The D. Frisbie Co., N. Y. city. 
For best hoisting engine. J. S. Mundy, Newark, N. J. 
For Sale-Slate sponge patent No. 433,787. Illustrated 

on page 162, this issue. Address Inventor. 
Belting.-A good lot of second hand belting for sale 

cheap. Samuel Roberts, 36\1 Pearl tit .• New York. 
Best Ice and Refrigerating Machines made by David 

Boyle, Cbicago, Ill. 155 macbines in satisfactory use. 
Steam Hammers, Improved Hydraulic Jack., and Tube 

Expanders. R. Dud"eon, 24 Columbia St . •  New York. 

Car. ciDder� W. H. Bradley , . . . . . . • . . • • • • • . • • • . • • • • . • 433,4;8 Car coupling, D. Altman . . . . . . . . . . . . . . .  ; . . . . . . . . . . . .  485.781 Car coupJiull. Bumerickbouse & Kraus . • • • . • • • • • • • •  4.i5.H61 8�� ���gll��: ;rcJrs�i�aG�i':it : : : ::::::: . :::: · : · : : :  t�:�J Car COUpliDJl. J. H. Rudy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.772 Car coupling, W. '1'. Shutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �.863 Car door, grain. W. A. Pung's . . . . . . . . . . . . . . .  � . . •. . .  4.1.1)� Car, electric railway, H .  H. Blades . . . . . . . . . . . . . . . . . .  4:{5 .. 611 Car. electric railway. M. W. Dewey . . . . . . . . . . . . . . . .  435,tl�� Car heater, R. M. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:{5,-I� Car. railway, m. A. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . 435.6, 5 Csr, rail way. T. A. Bissell . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  4:l5.ij76 Car step, extension, n. H. Brown . . . . . . . . . . . . . . . . . .  43.I),r:n Car wheel. R. N. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  435.672 Cl\rs, means for su pporting storall"e batteries on railway, H. H. Blades . . . . . . . . . . . . . . . . . . . . . . . . .  435.�40 Carbon tetracbloride. making, E. G. Scott" . . . .. . . . .  435.862 Carburetor, L. C. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4�.� 
8:��i����j�\�� ���t�l�����::fe������: � :�l��rl t�:7�7 Carriage top prop, M. C. �'landers . . . . . . . . . . . . . . . . .. .  435,818 Carrier. See Cash carrier. Sheaf carrier. Cart, road. D. M. & T. H. Parry. . . . . . . .  . . . . . . . . . . . .  435,515 Carts, load ing attachment for dump. G. Haag • . . . .  '35,825 Case. See Filing case. Casb carrier. W. F. Beyer . . . . . . . . . . . . . . . . . . . . . . . . . . . 435,621 Cash indicator and register, W. H. Clark. 

4.'15.896 to 435,398, 435,400 Cash re�jster a.nd indicator and adding machine. combined, W. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . 4SO.a99 Caster, W. A. WriJ'ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.473 Casting. machine for making sand moulds for, H. E. Pridmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.520 

Power presses and dies. Also contractors for special 8��f��f'M'ea,; l?,:W�\:,,:;�o���iic:!ir�h¥g�e�iiair: " 485,591 machinery. T. R. & W. J. Baxendale, Rochester. N. Y. Chair brace. J .  S. Virtue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435,531 

For Sale-Patented puzzle. or would have manufac· 8����eJ;'o��i�����G�t\;1���\i>�r�):.�·. �: �����?�·:.: � :  �:� 
tured. T. H. Bolls, l110 N. H. Avenue, Washington. D. C. gg��k:c!. i'.ex �i:�os� .��.���er . . . . . . . . . . . . . . . . . . . . . . . 4&..475 

Screw machines, milling machmes, and drill presses. 
The Garvin Mach. Co., LaiJ<ht and Canal Sts., New York. 

Drop Forgings. Bronze Forgmgs. Upward of 3,000 
ditferent articles. Billings & Spencer Co., Hartford, Conn. 

Cigar bunches. makinR' long ti l ler, B. E. Meyer . . . .  4�5.510 Cigar Jillhter, electric. J . Roberts . . . . . . . . . . . . . . . . . .  4}15�668 f"Jigar vendin/r! machine. E. J .  Graves . . . . . . . . . . . . .. . . 435.626 Clamp. See Basin clasp. Clamp, S. B. Ellithorp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485,887 Clotb cuttioll apparatus, I. Reens . . . . . . . . . . . . . . . . .  455.610 Clothes drier. F·. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 435,MI 
.. How to Keep Boilers Clean." Send your address Clotbes drier, J. L. Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . .  435,4lI6 

tor free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. gg�g:� ng�kIia�g�;, �����::r: if.; 'i,; Pium·:::. '.:: :  �:m 
Plater wishes a pOSItion on gold, silver, brass, and 

niCkel. Fourteen years' experience. Address U Plater," 
Box 49. Oakville. Conn. 

Split PuIleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Phlladelphia. Pa. 

The HoIly Manufacturmg Co., of Lockport, N. Y.,  
will send a book of offiCial reports of duty trillls of their 
high duty pumping engines on application. 

Guild & ' Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus. atr 
pumps. acid blowers, tllter press pumps, etc. 

For low prices on Iron Pipe, Valves, Gates, FIttings, 
Iron and Brass Castings, and Plumbers' Supplies. write 
A. & W. S. Carr Co., 138 and 140 Centre St .. New York. 

For the original Bogardus Universal Eccentric Mill, 
�"'oot and Power Presses, Drills, Shears, etc .• address J. 
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec­
triCity is " Experimental Science." by (jeo. M. Hopkins. 
By mail, $4 i Munn & Co., publishers. 361 Broadway, N. Y. 

West's lightning Iods, 40 Cortlandt St., N. Y., lately 
saved the Blutf Point Hotel and T. R. McNeU's bouse. 

Clutch or clamp for raising or lowering tile or pipe. J. W.  Teetzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'15.5114 COCk, "auJ<e. G. Elton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.488 Colfee. decorticatin,2 machine for removin� outer covering from. J. I,. Notley . . . . . . . . . . . . . . . . . . . . . .  435,854 Coke drawin" mach ine. N. O. Goldsmith . . . . . . . . . . .  4:lb.SSI Collar fastener, horse, H. M. Auerswald . . . . . . . . .. . .  �.721 Collar fasteninll. horse. H. M. Auerswald . . . . . . . . . .  4S<).722 Collar sweat pad, horse, J. Loos . . . . . . . . . . . . . . . . . . . . .  4.%.702 Column. building. front. �'. Mesker . . . . . . . . . .  43.';,848. 435.849 Commutator, C. A .  Lieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.MB Commutator and makinR' the same, C. A. Lieb •.. . .  435.504: Concentrator, G. Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.5ft! Coop, fold ing, R. ,Ii'. Vaughn . . . . . . . . . . . . . . . . . . . . . .. . . 485.596 Core or mandrel . expandimz, T. J. Leahy . . . . . . . . . .  43.1).756 Cores. makinJl, R. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.858 Corset waist, A. Benjami n  . .. . . . . . . . . . . . . . . . . . . . . . . . 4.'35,725 Cotton cbopper, T. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . 435.(62 Cotton fabric. napped. V. Ott. . . . . . . . . . . . . . . . . . . . . . . . f35.445 Cotton I/in roller. F. H. Chase . . . . . . . . . . . . . . . . . . . . . .  435.885 Cotton gin. roller, If. H. Chase . . . . . . . . . . . . . . . . . . . . . .  435.886 CoupIinlr. See car coupl inU'. Hose coupling. Pipe coupling. ThIll couplinl/. Vebicle coup-]inll. Crusher. See Ore crusher. Culinary utensiJ. A. If. Prahm . . . . . . . . . . . . . . . . . . . . . . 4;15.448 Cultivator, J. W. Naples . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.51 Cultivator. I. & B. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f85.1'6 Cult�vator and pulyerizer, W. H. Horn . . . . . . . . . . . . . 435.58 Cultivator and seed dropper, combined, J. 8. Hickman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.880 Cultivator and seeder, combined. J. 8. Hickman . .  4:),1).831 CultiVator. disk. H. M. & G. L. Rose . . . . . . . . . . . . . . .  435.65,'; Cup. See Oil cup. Cutter. See Milling cutter. Railway rail cutter. Die. See �"'orging die. 
Never fails. Edison, Westinghouse, and others endorse Die and dice box. M. Schott . . . . . . . . . . . . . . . . . . ... . . . .  435,635 
them. B����i�:r���:��§�'(j.'cO�·b���.�����: : : : . : : : : : : : : : :  :g:�M 

Experienced mechanical draull:htsmen wanted im­
mediately. Those having experience with electrical ap­
paratus preferred� Permanency to good men. Address 
E. Kolben. Kdison General Electric Co., Scbenectady 
Works, Schenectadv, N. Y. 

Saw Makers Wanted-50 or more practical hammers­
men on circular and ]ong sa ws and a few R'ood filers a.nd 
litters can find steady employment by addressing. with 
name. residence and ful l  particulars 8S to experience. 
etc., W illiam L. Pierce, 89 Diamond St .. Pittsburg. Pa. 

W-Send for new and complete catalo!(ue of ScientIfic 
and otber Books for sale by Muon & Co .. 361 Broadway, 
New York. Free on application. 

Ditching wheel, J .  W. Roat . . . . . . . . . . . . . . . . . . . . . . . . . .  f35.770 Door cbeck, E. !. Blount . . . . . . . . . . . . . . . . . . . . . .  435,671. 435,678 Door cbeck. Cooke & Kidney . . . . . . . . . . . . . . . . . . . . . . .  4.'15,782 
Rgg� �:����.t:k �re��J2r.iiT." ECSiiufe·lt·, '.: '::::.: : : ' ��:::l Door securer. B. J. O'Quinn . . . . . . . . . . . . . . . . . . . . .. . . . . 435.58H Door sprinll, J .  D. Hovermale . . . . . . . . . . . . . . . . . . . . . .  435,498 Doubling and twi�ting machines. couplinSl mach-anlEm for draw drum of. W. Stell . . . . . . . . . . . . . . .  435,528 Dovetail jOint. E. Marter . . . . . . . . . . . . . . . . . . . . . . . . . . . �.759 Dowel pms. apparatus for manufacturing, C. F. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.463 Draught attachment for veh icles, H. Dufresne . . .  4:�,789 Draught equalizer. O. W. Sanborn . . . . . . . . . . . . . . . . . .  4.'lb.451 Drawing pad, C. A .  Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435,a95 Brier. See Clothes drier. Dri ll . See Grain drill. Dropper. See Seed dropper. Kaves t.roul/b angle or moulding. J. P. Abbott • . . .  485.552 Edge tools, sharpener for, H. L. Jobnson . . . . . . . . .  435,697 Electric Circuits, Rutomatic regulation of, G. B. Prescott, J r. . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . ... . .  435,545 INDEX OF INVENTIONS �l:���i� �����i�: �.�.�m�k . .  : : : : : : : : : : : : : : : :� ·. :  !\\i:� 

For which Letter_ Patent of the 

United State_ were Granted 

September 2, 1890. 

Electric condnctors. suspendin2' device for over-head, E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.87 Electric  contro lling , and operating, device, E. H. Johnson. . . .  . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . ... . 4aS.H!'8 Electric current indicator. A. B. Herrick . . . . • . . . . .  4:{5,fi!!;') ElectriC current regulator, E. II. Johnson . . . . •. � . . . 435.t99 Electric generators, de\""ice for controlling the current of. H. W. Leonard . . . . . . . . . . . . . . . . . . . . . .  435,700 Electric machine regulatOl,', dynamo, C. E. Scrib-
&ND E'&CH BE.&BING ' .. H.&' .. D.&TE. ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 435.525 to 4!l5.52, Electric motor, H. H. Blades . . . . . . . . . . . . . . . . . . . . . . . .  435.1>39 

[See note at end of list abont copies of these patents.] Electric motor, H. Groswith . . . . . . . . . . . . . . . . . . . . . . .  4:15.7fi! Electric switch, C. W. Huntington . . . . . . . . . . . .. . . . . 4�,4U Electric switch, automatic. T. M. Foote . . . . .  , . . . . .  4&5.H:IO Electric wire coverinll apPH.ratus, A .  G. Holcombe 4.%.629 Aerated liquids from founts or reservoirlJ, appa- Electric wires. etc., pole for. E. Verstraete . . . . . . .  435,812 rat-us for drawiD�, T. "'er�U!�on . . . . . . . . . . . . . . . . . . 4M.4S9 ElectriC'al controlling aDd operating apparatus, E. Addin" mllcbine, W. Ill. Fleming. . . . . . . . .  . . . . . . .  4:\5.R19 H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.16.897 Air automatic brake. straight. A. R. Boluss . . . . . . . .  435.7�1 Electrical indicator, J . W. HowelL . . . . . . . . . . . . .  ' " 41i5.b96 Alarm. See IJow water alarm. Electricity. process Of and apparatus for generat-Ammonia sti l l ,  Stroh &. Dsius . . . . . . . . . . . . . . . . . . . . .. . . tM.464 ing. T. A. I£dison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.-688 1:�h���f��gr. �ut��:��eelectj.ic: i:ilt'he' &: j eav'ous �:1�8 Em�������i��3��no�:;[e:���hna�i·8!::c�gra��e ai�: Armatures for dynamo.eJectric machines, mak- Wil lcox & Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.875 ing, T. A. Edison . " "  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43!l,690 Embroidering machine, Willcox & Wel�s . . . . . . . . . . 435-.876 Atomizer. (7. Schlauch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435,458 Eniline. See Gas and hydrocarbon engine. Au,;ter handle, C. Howbridge . . . . . . . . . . . . . . . . . . . . . . . .  4a5,751 Engraving machines, graver holder for, A. E. Axle skein, T. De IJa Mare . . . . . . . . . . . . . . . . . . . . . . . . . . .  435,407 Francis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435,'16 Ba,;t bolder. A. Youn,2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 4:15,474 Envelope blanks having openin� threads •. ma-Baking apparatm�, T. N. Barnes . . . . . . . . . . . . . . . . . . . . .  405.723 chine for forming. J .  D. }I'lammer . . . . . . . . . . . . . . . 435.81'1 Bar. See Type bar. Envelope machine, J .  D. Flammer . . . . . . . . . . . . . . . . . .  '16t'-�16 Basin clamp. wash, W. L. Silvester . . . . . . . . . . . . . . . . .  435.715 Eraser, J. II. 'l'hompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.8h'9 Basket closure, G. Gorton . . .  . . . . . . . . . . . . . . . .  .. . .  435,823 ExcavHting machine, A. W. Robinson . . . . . . . . . . . . . .  4S5.fi41 Batteries, means for charging and using second- ExplOSive charges, manufacturing. C. Lamm� • . . . .  435,842 Rry, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:J5,687 Fabric. See Cotton fabric. Woven fabric. Battery compound, E. M. G. Hewett . . . . . . . . . . . . . . . 435,421 Face plate jaw. A. F. Cusbman . . . . . . . . . . . . . . . . . . .  4S5.4Oii Bed and dressin" case. combined folding. 1. C. �'ace wheel or crank disk. D. C. D. Whitcomb . . . . .  435.576 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4R5.i73 }I'an, exhauHt. A. M. Doane . . . . . .  " . . . . . . . . . . . . . . . . . .  4;�.ti02 Bicycle, R. H. Blackledge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435,477 Fence machine. H. J. Gebhardt . . . . . . . . . . . . . . . . . . . . . 4.'15.540 Bioycle saddle, S. W. Babbitt . . . . . . . . . . . . . . . .  : . . . . . . .  4!l5.385 �'ence macbine. wire and picket. H. J .  Gebhardt. .  465.539 Blind, inside. (J. Robinson . . . . . . . . . . . . . . . . . . . . . . . ... . 435,669 Fender. See Plow fender. Block. See Stereotype block. Fertilizers. machine for distributing, D. T. Taylor 435.465 Blower. b il/b pressure, J. Lon"wortb . . . . . . . . . . . . . . .  435.506 Fiftb wheel, vehicle. H .  W. Pel l .  . . . . . .. . . . . . . . . . . . f35.701 Blower support. J . H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . .  435,402 l"Ile, bill and letter, S. H. Fish . . . . . . . . . . .  435,412. 435,4 13 Boiler. See Steam boiler. Filing case or cabinet, metallic, P. H. Yawman . . .  435,871 Boilers. apparatus for prevel1til1g incrustation in, }1'ire escape, O. Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43Q.71S 
J. Pollock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.518 �'ire escape, C. G. Wheeland . . . . . . . . . . . . . . . . . . . .  _ . . . 435.874 Book staplinll machine. F. P. Rosback . . . . . . . . . . . . . .  435.614 }i"" ire kindler, automatic. C. C. Ha.rris . . . . . . . . . . . . .. . .  435.892 Bottle holding device. J. A. ComstoCk . . . . . . . . .. . . .  f35,401 Flower pot, metal lic, A. Embleme . . . . . . . . . . . . . . . . .  4:l5.645 Box. See Miner's combination box. li"lower stand, T. B. Weston . . . . . . . . . . . . . . . . . .. . . .  4a5.470 Box fastener, G. Walder . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.%,597 Forging die. '1'. O'Leary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 435.855 Box l id. W. D. Harrison . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4.35,541 Fora-lDll machine, G. J. H. Goehler . . .  -. . . . . . . . . . . . . .  -ia6.4.94 Brace. See Chair brace. (I·ork. See Mail bag catcbing fork. Brace, Henderson & Porter . . . . . . . . . . . . . . . . . . . . . . . . . . 435,496 Fortlfication for C08bt defense. revolving. A. D. Bracket. See Window bracket. Hulf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . .  485,631 Brake. See Air automatic brake. Car brake. Itrame. See Grip sack and traveling bag frame. Wagon brake. Hay frame. Plow frS).me. Bran packer. E. M. Tbompson . . . . . . . . . . . . . . . . . . . . . . .  435,467 Fruit gatberer, H. CaldwelL . . . . . . . . . . . . . . . . . . . . . . . . 4!l5.ap3 :��:�: j'� �: tJ'N����·.·.·.·. ·::.·::::.·.:·.·::.:: ·. ·. ·.·. : ·. : : ·::.: : :  :�:�: ����:!��;�i.��cs��ir:. � •. �.�i.S.��.��.���:::::::. :: . : 1��� Bucket, -!'\ap. W. H. Lines . . . . . . . . • . . . • . . . . . . . . . . . . . . .  435.4.'l7 F'urnace. See Smoke preventing furnace. BUCkle. E. Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'I5.RSO �'urnace. W. Horsfall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.s.�7 Buckle, suspender, F. H. Richards . . . . . . . . 435,450 to 435,456 Furnace. J. JI ..... Pea�e . . . . . . . . . . . . . . . . . . . . . .  _ . 0- ._ • . . • • . • 435.902· Buckle. suspender. E. A .  Hill . . . . . . . . . . . . . . . . . . . . . . . 43.--').422 Gaulle kmfe, J. Mohring' . . . . . . . . . . . . . . . . . . . . � . . . . . . 4mi,632 Building front. B. T. Mesker . . . . . . . . . . . . . . . . . . . . . . . 435,761 Galvanizinll apparatus, C. E. l\IattesoD . . . . . . . . . . . . .  436,700 Buildings. method of and apparatus for Rupport... Game, D. McCloskey . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  ·. · 436,85.1. inll and lowering the foundations of. I.J. P. Game apparatus. n. }1\ De Grain . . . . . . . . . . . . . . . . . . . . 435.801) Friefotedt . . . . . . . . . . . . . . . . . . . . . . . . .  e • • • • • • • • • • • • • •  4.15.492 Gas and hydrocarbon engine, Winand &; G"oebbels· -435,681 Bung, C. A. Raggio . . • . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . 435,713 Gas. ·apparatus for the ma_nufacture of, J-o - B. Bur��If1.���.i.�� . .  f.�� .���.i.�� . .  i.n:.i���i.��: .�.' .�'. ���: 485.681 Ga81�cr��r',' i'';cs';desce'ni: c: ·S: ii8rri�: ·.: � .. .... . _:: : : :  f�:r� BUrner. See Gas burner . .  Hydro�arbon hurner. Gas burner, regenera.tive, -F. Stellwag . . . . ' -. ;" " ; ' "  435.6'10 Button, N. Geotfroy . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.15.820 Gas governor, voluqletric. P. G. Van Wle . . . . . . . . . .  485;.00 Button fastener •. C. H. Egl/leston . . . . . . . . . . . . . . . . . . .  435.409 Gate. See Ringe gate. Button bolder. Long & Wind.or . . . . . . . . . . . . . . . . . . . .  4.�,).6.'iO Gate. J. Albers . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .... . .  435.785 Calendar-, perpetual. A. J. Medalie . . . . . . . . . . . . .. . . .. 4:l5.ti64 Gradin!! macbine. J. C. Pate . . . . . . . . . . . . . . . . . . . . . . . . 43.');7b"1 Can. See Meta.) can . Hrain binders, relief' rake' for, .H. E�- Pridmore . .  -o-� I."{5.M.9 Can tlll-inll Iilachine, .E. C. Haines. � . • . . . . . . . . . . . . .  , .  435,745 Grain dri l l .  J .  HA Purdy . . . -. . . .  � . . . . . . . .  - . . . . . .  4 . . . . . . . 43536'9 CanXdi��e& T�f:;�.t.�� . . ��� . .  t.�e . .  �r�.����n� . . ��� 41.'l.7B4 g�:hnpli�:tig���2'8.Ji�sfxi:::::::::: .. ::::::::::� : : �  . . m.�� Cane trash. apparat,us for drying sugar, L. Bon . • . . 4x5.m Grindinl! metallic forms. machin.e for. C. E,. Hou]d, 435.495 Car brake,:C. W. St"inl/hom . . . . . . . . . . . . . . . . . . . . . . . .  4.%.571 Grip _ack and traveling ball frame. � .. A. Wlttll/ . . 4.'15,5'1l" Ca.r brake. automatic, W. P. Pickard . . . . . . . . . ... . ""  4�.ss:{ . GURrd. See Mou�tache �uard. Car brake meohanlsm. T. H. Haberkom . . . . . . . ... . .  406.418 GUll, breech-loadmK, A. L. Hockett . . . . . . . . . . . . . . . . .:lIi,883 
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Guu. mlWlazlne. S. B. Shager . . . . . . . . . . . . . . . . . . . . . . . .  485.!106 
Hallie bOOK. J. R. Grimtb . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.611!1 
Hammock .upport. J. 8. Boyum . . . . . . . . . . . . . . . . . . . .  435.1118 
Han!! book. J .  Healy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.l6.420 
Han!!le. See Auger ban!!le. 
Haniler. See Clotbe. line hanger. Door hanger. 
Harness girtb. �'. A. FI.ber . . . . . . . . . . . . . . . . . . . . . . . 4,'15.5.�1 
Harrow. disk. T. Maxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.846 
Ha.rrow. spriDlI' tooth. North & Molitor . • • • • • • •  0 • • • •  ,(30,706 
Harrows. riding attachment for. G. M. Werntz . . . . 435,619 
H .. rvester apron. Fleek &; Knud.on . . . . . . . . . . . .. . . . .  4;j().62.1 
HRrvester, clover. J. H. EttinKer . . • . . . • . • • • • • • • • • . •  435.8}9 
Harvef't.ers. �rain adjuster for self-binding. H. E. 

Pridmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  435.522 
"sy" frame. M. F. Divine . • •  0 • • • • • • • • • • • • • • • • • • • • • • • • •  4.'i5.786 
Heater. See Car heater. 
Heer'stigener macbine. L. Cote . . . . . . . . . . . . . . . . . . . . . 4;15.481 
Hinge gate, suspension, W. T. Grant. . . . . . . . . .  . . 0  435.646 
Boistlo" apparatus, trolley for, R. Lavery . . • • • . . . .  4.�.502 
Hoistiofjf mechanism, C. W. Hunter . . . . . • • • • . . . . • • •  435.839 
Holder. See BIWl holder. Button holder. Rein 

holder. Saw bit holder. Shoe tIe holder. 
Twine holder. 

Hook. See Clothe. hook. Grappling book. Hame 
hook. Hand hook. Lolt" hook. Whimetree 
hook. 

Hoop .klrt. E. C. Laub . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 485,649 
Ho.e attacbment. Decarie &; Lord . . . . . . . . . . . . . . . . . .  4:15.131 
Ho.e coupling. M. Connor . . . . . . . . . . . . . . . . . . . . . . . .. . .  435.800 
Hot air reRi.ter. F'. Burmei.ter . . . . . . . . . . . . . . . . . . . . .  435.391 
Huller. See Seed huller. 
Hydrocarbon burner. W. W. Lake et al . . . . . . . . . . . . .  435.1!i5 
Ice. makinR. G. F. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.566 
InCUbator. H. H. BI.hop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.35.387 
IndicatioR' the &a'es of persons, device for, G. C. 

Tewk.bury . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  435 •• 18 
Indicator. See Cash Indicator. Electric current 

Indicator. Electrical indicator. Omce indi­
cator. Order Indicator. Speed indicator. Sta­
tion Indleator. 

Insecticide. W. Mann . . . . . . . . . . • • . • • • . . . . . . . . . . . . •  0 • • •  485,509 
Joint. See Dovetail jOint. Railway rail jOint. 
Joint for cornices, trutters, balu8trades, etc., H. 

Symond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Journal bearln2. F .  H .  Smiley . • • . . . . . . . . . • . • . . . . . . . •  

Kitchen cabinet. J .  M .  Curtice . . . .  o • • • • • • • • • • • • • • •  o .  
Knife. See Gaulle knife. Rotary cuttinR knife. 
Knife and eraser. combined. C. F. W. Koebler . . . .  4.'I5.!i4.� 
Knittin .. machine. J. H. Reed . . . . ' . . . . . . . . . . . . . . . .  4.35.449 
1�1��I��a�:e':!��J�g.
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Labeling machine. S. L. Salomon . . . . . . . . . . . . . . . . . .  . 

LacinR stud •• making. Thom.on & Unbebend . . . .  . 

Ladder iroDs, machine for [ormina. J . S. Stevenson 
Lamp and burner, street, J. S. Wood . . . . . . . . . . . . .  . 

Lamp. tiash. H. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lamp socket switch, incandescent, W. C .  Bryant. 430,678 
Lamp •• manufacture of tilaments for Incandes-
J.an"J'��I!r.�: It:°:'!f,iiry: : : : : : : : :  : : : . : : : :  : : : :  : : : : : : :  fi5"600 
Lantern. street, W. P. Butler . . . . . . . . . • . • . . . . . . • . .• • .  

La.ting machine. S .  B .  1Il1llthorp . . . . . . . . . . . . . . . . . . . . 
Latch. C. A. Cook. . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . 

Latcb. rever.ible. C. M. Burge .. . . . . . . . . . . . . . . . . . . .  480,555 
Lever. H. C. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.529 
Ufter . .  See Plate or pan lifter. 
Lock. ·See Nut lock. Seal lock. 
Lock, C. M. Stiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'15.569 
Lock or latch bolt. C. M. Burgess . . . . . . . . . . . . . . . . .. . . 435.554 
Loll' hook. G. McCurdy . . . . . . . .  . . . . . . . . . . . .  . . . . .  . . . . . .  435.011 
Loom. J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:lS.00b 
Loom. S. T. & W. S. Thomas . . . . . . . . . . . . . . . . . . . . . . .  435.549 
L<)om shuttle threader. HarriS & Taylor . . . . . . . . . . .  435.003 
Low water alarm. W. R. Fox . . . . . . . . . . . . . . . . . . . . . . .  435.142 
Lubricator. See Shaft-ing lubricator. 
I1':.Wt':."/.:!�b�R��ii.�'1.·I.
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Mall b"ll fastener. W. A. Horrall . . . . . . . . . . . . . . .. . . 435,89Ii 
Mail blU{8 to cars in motion, device for deJlverinjl, 

J. �'. Main . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.50'1 
Measure. tailor's. H. F. Scully . . . . . . . . . . . . . . . . . . . . . .  435.714 

�::':.'"��
g
ot':.���::'b':.'l!n�':.�

t
��i.� ... ,.o����r:j,: 4;I5.51iO 

H. Albrecht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'I5.l!.� 
Mecbanlcal movement, J. Hayton . . • . • • • • . • • . . . . • • •  4.35.826 
Metal CBU. box. etc .• G. A. Waeber . . . . . . . . . . . . . . . . .  435,618 
Mtll. See Rod mill. Wire rod mill. MlllinR cutter. C. C. Tyler . .  . . . . . .  . . . . . . . . .  . .  . . . . 435.fJ'12 
Milling cntters. machine for makinR. C. C. Tyler. 

• 435.D13. 4.35.514 
Miner's combination box. Harrison & Keef . . . . . . . . 435.146 
M.ines, apparatus for operating diamond drUls in. 

H. H. John.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435,648 
Mining cars • •  elf·actlng pin pnlher tor. J. C. 

Pearce . .  . . . .  . .  . . .  . . . . . .  . . . .  . . . . .  . .  . .  . .  . .  . . . . .  . . . . .  480,1'053 
MlnlnR machine. J. Kanl<lev . . . . . . . . . . . . . . . . . . . . . . . . 4ll5;426 
Moi.tenlng roller. G. It. .Jenklng . . . . . . . . . . . . . . . . . . . .  435.006 
MouldlDl' apparatus. J . J. �'ranke . . . . . . . . . . . . . . . . . . . 435.148 
Moulding. compo.ition. J. M. Mar.ton . . . . . . . . . . . . .  435.'140 
Mop wrlnRer. R. H. Mullen . . . . . .  . .  . . . . . . . . . . . . . . . .  435,106 
Motor. See CentrifuR,,1 machine motor. Electric 

motor. Petroleum or similar motor. 
Mower. lawn. C. H. Braithwaite . . . . . . . . . . . . . . . . . . . . .  435.389 
MUsical .ounds by electriCity, method of and ap-

paratus for produclnR. G. Breed . . • • . . . • . • . . . • • .  435.6'19 
Mu.tache I<uard. It. P. Hollin.beadl . . . . . . . . . . . . . . . .  435.148 
Necktie. P. He .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.%,826 
Nut lOCk. J. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.186 
Nut lOCk. C. J. Hil I . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435$12 
Oar. J. V. D. EldredRe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.35.410 
Omce indicator. Ellicott & Hllt"inhotom . . . . . . . . . . . .  4S5,8(II 
011 cup, Ill. J,unkenbeimer . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4:15.007 
011 pre ••• E. Van Winkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.180 
Order indicator and throttle lock. combined. J. T. 

Pnickney . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  4.'15.6.'14 
Ore concentrator. J .  Talley . . . . . . . . . . . . . . . . . . . . . . . . . . 435.b:l0 
Ore conveyer. W. Hi. Rlchard.on . . . . . . . . . . . . . . . . . . . .  43.".861 
Ore cru.her. J. M. Bryan . . . . . . . .  . . . . .  . .  . . . . . . . . . 480.622 
overtlow pipe and soap bolder for . wash bowl •• J. 

Barrett. . . . . . . . . . . . . . .. . . . . .  . . . . . . .  . . . . . . . . . . . . . . . .  435.614 
Pad. See Collar sweat pad. DrawinR pad. 
Paddlawheel . M. Richter . . . . . . . . . . . . . .  _ . . . . . . . . . . .  435.lI5g 
Paper bwr machine, W. 8. Purvis . . •  o • • • • • •  ' 0 . . . . . .  4,;.;,5JtU 
Pen, fountain. M.. W. Moore . • • • . . . . • • • • . . . . . • • •  0 • • • •  435,9..K) 
l'ercolatinR table. portable. C. J. Itllhson . . . . . . . . . . .  486.411 
Petroleum or similar motor, C. Von Lude • • • . . . . .  435.439 
PhotoRrapher.' developinll' pan •• device for o.cU· 

latlng. V. H. Bn.chmann . . . . . . ; . . . . . . . . . . . . . . . . .  435.681 
Pictures and like article •• device'for exhibiting. 

G. W. Bolton . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  436,388 
Plllar. or .uPpOrt. for hulldinR •• etc • •  construc-

tion of. 1<. It. Kirchhog . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.429 
Pipe. See Overflow pipe. 
Pipe cooplinR. D. R. Pryor . . . . . . . . . . . . . . . . . . . . . . . . 435.111 
Pipe. making spirally .eamed. C •. L. Hart . . . . . . . . . .  4:15.419 
PI.e crimper. B. D. McDowel l . .  . . . . . . . . . . . . . . . . . . .  4.15.�64 
Plane attachment. bench. T. W. Bartholomew . . . .  4.35.189 
Planter. cheCk row. S. Ketchum . . .. . . . . . . . . . . . .. . . . 4.l5.428 
Planter. combined cotton .eed and corn. W. H. 

Holsclaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.%.150 
Planterr, corn. E. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.009 
Planter. cotton .eed. W. H. Hol.claw . . . . . . . . . . . . . .  435.149 
Planter. hand seed. W. L. Kling . . . . . . . . . . . . . . . . . . . .  4.'l5.4:j() 
Plate or pan lifter. D. B. Jame . . . . . . . . . . . . . . . . . . . . . .  480./i6ll 
Plow ·fender. R. Jegerson . . . . . . . . . . . . . . . . . . . . . . . . . . .  435,686 
Plow frame. ganll. A. �'. McMillan . . . . . . . . . . . . . . . . . .  4>15.fi67 
Plow jointer. L. P. Thompson . . . . . . . . . . . . . . . . . . . . . .  435,611 
P.Jow, olciJlatloll Ran�. C. McGuire . . • . . . . . . . . . . . . .  436.518 
Pings. device for manipulatlnll breech. R. B. 

Da.hiell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:15.003 
Pole and yoke coopl lnR for vehicle •• S. It. Tripp . .  430.sn 
PoJlshinlil machine. M. L. Powers . • • • •  ' . 0  • • • • • • • • • • •  4.15,700 
Po.t. See Tile post. 
Pot. See Flower pot. 
Preservinll compound. O. Will iam .. . . . . . . . . . . . . . . .  485.911 
�:�rf:��c:,�
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Roft�':t���. ���.��' . . . . . . . . . . . . . .  435.771 

PrlntinR·pres •• B. H. Speckbauch . . . . . . . . . . . . . . . . . . .  4.'lI>.114 
Printing upon bulged article •• apparatus for. H .  

Scbulze·BerKe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.409 
Propeller. boat. J. Herman . . . . . . . . . . . . . . . . . . . . . . . . . . �.5S1 
Protector. See Yard prot·ector. 
Pulley • •  elf·l ubricatlnR. W. Ill. BadRer . . . . . . . . . . . . . .  435,613 
Pulley. to .haft •• key for attsching. C. Cornwell . .  480.800 
Pump •. force. H. A. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.35.010 

��:1"6�t�����W.
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Puzzle. mecbanical, Deeves &; Gauthreaux . • . .  _ . 0  4·)5,86& 
RaIl and blank therefor • •  wlV-h. A. V.  Du Pont . . . 480.4a! 
RaIl chair. W. M. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485,680 
Ralls in trackR. secnrio", Rirder, A. J. Moxham . . . 435,704: 

I:.�
e
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Roller. See Cotton Rin roller. JAmd roller. 
Moi.t.eninR roller. 

I���:r�.
u
::�:.��� ;:" . .:tr=�:Yihe · movement 435 .627 

of ships'. J. B. Odell . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  435.808 
Running gear. W. D. Maytield . . . . . . . . . . . . . . . . . . . . . .  4S6,!!41 
Sack tiller. C. E. Barne . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  4:15.6:18 
Sandpapering handles. machine for. P. T. Lamkin 435.11\Jl 
Sa.h fastener. J. Dowd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.1:l1 
8aw bit bolder. S. H. Cha.e . . . . . . . . . . . . . . . . . . . . . . . . . . 435,556 
Saw tooth. adjn.table. A. W. Walter . . . . . . . . . . . . . . .  4:15.661 
Sca1fold. Behncke &; Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . 4;15.620 
Scraper. W. E. PuR.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436.112 ���:���. ���\��:�g: .• !r.!D�Yde. . .  . .  . . .  . . . . . . . .  4:I5.1iOO 
Screen for windows, doors, etc .• A. T. Way . . .  00 • • •  486.782 
Seal l'lck. R. W. GiIle.ple . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'15.821 
Scal lock. H. W. Bletben . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.726 
Seed drollper. J. S. HIckman . . . . . . . . . . . . . . . . . . . . . . . .  435.B2!l 
Seed buller. cottou. S. S. William . . . . . . . . . . . . . . . . . . .  436.6.16 
. Seeder and planter. broadclUlt. IJ. F. Lehman .. . . . .  4.'lb.151 
Reeder. broadcast. M. �·reeman . . . . . . . . . . . . . . . . . . . . . . 4.15.6IJ1 
SewinR books. Reynold. &; .1 acob . . . . . . . . . . . . . . . . . . .  480.tiI2 8ewioJf machine, book, A. I. Jacobs . . . • . . . . . . • • . . . .  4:iD.OO5 �:::�: ::::�gi�:: g���: ��tf.°�:/1'tf.�����:�:?

1
�: ��:�l� 

SewinR machine for barring buttonholes. H. H. 
sew��::!���De tuckiiig'guide: 'D:'ii: 'pickett: : : : :  ��:!m 
Sewing m .. chine •• needle and cast og for book. C. 

H. Oti • . • • . . . . • . . . . . . . . . . . . . • • . . . . • . • . • . • . . . • . . • . . . .  4.'15.809 
ShaftinR l ubricator. G. Leverl�h . . . . . . . . . . . . . . . . . . . .  435,434 
Sbeaf carrier. C. B. WltblnRton . . . . . . . . . . . . . . . . . . . . . 485.534 
Shoe tie holder. J. O. Byrn . . . . . . . . . . . . . . . . . . . . . .. . . . . 4.i6.39'� 
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SIRnal. See Railway .Ignal. 
Sil<nal .y.tem. block. M. S. Conly. . . . . . . . . . . . . . . .. . .  485,482 
SiRnalinR apparatu •• electrical. A. A. Hatch. 

435.800, 4l15.894 
Slate rullnR machine. L. O. Broadwell • • • • . • • . . • . . . .  4:15.380 
Sled. hay. P. HreRg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.417 
SleiRh knee. J. U. Rempi . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.35.1i1i6 
Smoke preventinR furnace. H. R. Walker . . . . . . . . . .  4.";.b:l:l 
Soup .tampinR machlDe. C. M .. nnlng . . . . . . . . . .. . . . .  435.U2 
SolderinJil' can bodies, M. Jensen . . . . . . • • . . . • . . . . . . .  435.840 
Sole levelinll machine. A. K. Wa.hburn . . . .  435,882. 435.88.l 
Speed indicator. G. Leverirb . . . . . . . . . . . . . . . . . . . . . . . .  435.48.3 
SprinR. See Door spring. 
SpriuklinR machine. A. �'. Dunton . . . . . . . . . . . . . . . . . .  435.878 
Stair chair. foldinll. G. A. M. Llljencrantz . . . . .. . . . . 435.701 
Stalk cutter machine. J. P. Black . . . . . . . . . . . . . . . . . . .  435,5.35 
8tn.mpinll machine, J. J. Anderson . . . .  . . . . . . . .. . 435.� 
Stand. See �'Iower Btand. Switch .tand. Type 

case stand. Work stand. 
StarchinR machine. T. J. Blake (r) . . . . . . . . . .  . . . . . . . . 1'.109 
Stat.I'ln Indicator. C. S. Kelsey . . . . . . . . . . . . . . . . . . . . . . .  435,42'1 
Steam bOiler. J. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4lI5.386 
Steam boiler. D. Conekin . . . . . . . . . . . . . . . . . . . . . . . . . . . 43,i.7lI8 
Stereotype block. M. Jovce . . . . . . . . . . . . . . . . . . . . . . . 4:15 •• 0·j 
Stirrup, safety, W. l"ercben . . . . . . . . . . . . . . . . . . .. . . .  435,432 
Stone. composition of matter for artlticial. J. 

Elliott . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . 435.480 
Stool and salt box. combined mllklnR. H. H. 

Jame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.585 
stove. C. F. Walther . . . . . . . . . . • .  0 • • • • • • • • • • • • • • • • • • • • •  435�781 
Stove. vapor. A. Gateau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.6ru 
Stoves. ha.y and straw burner or attachment for, 

We.t &; Samp.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'15,87.1 
StrippinR tool. H .  W. FI.her . . . . . . . . . . . . . . . . . . . . . . . . . 435.414 
Stump pul lers, etc . •  cable or wire rope guard for, 

C. L. Kleitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.754 
Submarine ves.el. �'. W. Pool .  . . . . . . . . . . . . . . . . . . . .. . .  435.851 
Suction .upportlnR device. C. H. InRer.oll . . . . . . . . .  435.752 
Supporter. See Reln .upporter. Umbrella snp-

porter. 
Switcb. See Electric "WItch. Lamp socket 

.witch. Railway .wltch. 
Switch .tand. automatic. N. W. Boyd . . . . . . . . . . . . . . . 435.128 
Table. See PercolatinR table. Time table. 
T...,.. S . Dancyger . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.406 
T8.K, laundrv. Evans &. Water8 . . . . . . . . . . . . . . . . . . .  0 0  435,';41 
Tampon. vaRlnal. C. C. FrediRke . . . . . . • • • • . . • • . . • • •  4:15.491 
T

aPl�fey��� . •  �
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��: ���.����� . .  �?�. 435.M8 

Telegraphy. T. A. Edi.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.689 
TeleRraphy. A. Muirhead . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.lI5l 
Telephony. T. D. Lockwood . . . . . . . . . . . . . . . . . . . . .. . . . . 485.438 
Thill coupling. H. L. Cordrey . . . . . . . . . . . . . . . . . . . . . . . .  435.40a 
Thill coupJinli{, J. Cumminl(s . . . . . . . . . . . . • . • • . . . • • . . . .  4:J5saa �g�� .. h���

o
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Tie. See Railway cross tie. 
Tile po.t. J. F. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.443 �i:::: �:�����: ���k�!�� •• Lj�1�1��I��I�.� 

. : : : : : :  �:� 
Time·table. railway or .team.hip. W. D. Suther-
To�':�giii: ii": ii: T'nriier: : : :  : : : : : : : : : :  : : :  : : : :  : :: .: . :  �llt:m 
Tool handle •• adju.table fa.tenlnR for. J. G. 

Hohen.tein . . . . . .  . . .  . . . . .  . . .  . .  . . . . .  . . . . . . . . . . . . . . . 435.641 
Tool. multiple. R. H. Franklin . . . . . . . . . . . . . . . . . . . .  . . ���: �·:i���ri : : : : : : : : · : : : : : : : : : : : : : : : : : : : : : : · : : :::: : 
Toy chair. adju.table. 8haw &: Miller . . . . . . . . . . . . . . . 

Toy horse. G.· S. Croby . . . . . . . . . . . . . . . . . . . . . . . . . . . .. , . 

Toy puzzle. T. H. Boll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480. ��:��:�J':.:-i.�in<;.°d'���::ior: M: 'iI: Deailiiiraae �: 
'.rrap. See A n1mal tra p. 
Tricycle. J. D. Brook . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . .  485,130 
TrlRonometer. A. J. Le.chorn . . . . . . . . . . . . . . . . . . . .. . .  435.848 
Truck. harvester. H'. E. Pridmore . . . . . . . . . . . . . . . . . . 4.'15.521 
Tru.s. Well. &; Ewel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485.910 
TUR. thlll. W. J. IIlnRle . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4;3.;.740 
Twine holder. J .  T. Jone . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 435.425 
Type bar. R. H. St. J ohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435,111 
Type ca.e .tand. P. C. Johns . . . . . . . . . . . . . . . . . . . . . . 4:15.587 
Type di.tributing apparatu •• Jo_hnson & Low.. . . .  480.064 
Typewrltlnl< macblne. C. H. Pary. . . .  . . . . . . . . . . . . 435. 
Typewriting machine. C. Spiro . . . . . . . • . . • • . . . . • • . . . .  

8:::g�:Il:·.�j,:;;rP.:;� iCEi: P  .. itee:: ::::::::::: : : : : :  �� 
Valve, C. R. Hoopes . . .  " . . • • . . . . . . . . . . . . . . • . .  o • • • • • • •  4:-15, 
Valve. balanced. Ree. &; BurRermelster . . . . . . . . . . .  435;M6 
Valve. fluid pre.sure .iRnallng. '1'. W. Wel.h et al. 435,183 
Valve for automatiC brake mecbanl.m. triple. �'. 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4>15.182. 435,768 
Valve for compound enRlne •• s lide, P. Brother-Val����r'iIiiid pre,;sure .iiinaiii"i airjiaraiii.: iiCj: 435,'194, 

Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.158 
Valve •• machine for dresslnR. Sampson &; Wright 4.15.004 
Vaporizer, U. P. Roberts . . . . . .  0 • • • • • • • • • • • • • • • • • • • • •  435,003 
Vaportzer and burner. hydrocarbon. B. M. Gard-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.35.692 
Vehicle. A. Wentling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485.598 
Vehicle couplinR. G. B. St. John . . . . . . . . . . . . . . . . . . . 485.865 
Vehicle operating mecbanl.m. wheeled. W. H. 

Minnix. . . .  . . . .  . . . .  . . . . . . . . . . . . .  . . . . . . . . . . .  . .  . . . . . .  4.35.865 
Vehicle. two-wheeled. L. C. Pratt . . . . . . . . . . . . . . . . . . 435,7l0 
Vehicle •• • and band fOT. J. P. Wrllt"ht . . . . . . . . . . . . .  4:-15,412 
Velocipede. S. Harwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'15.493 
Velocipede. C. Terrot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'15.466 
VendlnR device. coin·operated. D. Olm.ted . • . . . . .  485,801 
Veneer. macblne for cuttill/l' stave or barrel. J. 

W. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435.480 
Ventilator. H. L. Morrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.544 
Vessels, lloatiDJl' stranded. Fo M. Barber . . . . . . . . . . . . 430,788 
Vessels, storm ria- for, A. F. Paine . . . . 0 0 • • • • • • • • • • • •  4::15.668 
Veterinary .urgical device. J. F. Van Nes .. . . . . . . . 480.468 
VotinR booth. O. H. Ha •• elman . . . . . . . . . . . . . . . . . . . .  48b.1i04 
WlWlon body or rack elevator. S. H. Holt . . . . . . . . . . 431\.497 
WaRon brake. J. McGoneR .. \ .  . . . . . . . . . . . . . . . . . . . . . . . .  435.612 
WaRons • •  prinR platform for road. C. W. Saladee. 430.861 

;::�I�: ::::g�:�:: 8: :: 8m�':;n: : : : : : : : : : : : : : ::·.: : : � 
Watch case b .. ck. and covers and other like arti­

cle., method of and mean. for ornamenting. 
A. W. Hofmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435,836 

Watch case centers and other like articles, means 
for ornamenting. A. W. Hofmann . . . . . . . . . . • • • •  485.834: 

Watch ca.e center. and otber IIke article •• orna-
menting, A. W. Hofmann . . . . . . . . . . . . . . . . . . . . . . . . 4S5.B85 

Watch case hinge, D. O'Hara . . . . . . . . . . • . . .  0 • • • • • • • • • �t766 
Watch crown pieces, manafacturtng, A. C. Dal" 

zell. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'l5.802 
Watch maln.prinR holding device. J. Logan . . . . . . . 436.844 
Watch • • toP. A. J.econltre-PIRuet . . . . . . . . . . . . . . . . .  435.699 
Weather strip, R. Brennaman . . • . . . • • . • • • • . • • • • • . . . .  485.658 ltailwav closed circuit systems, electric. M. 

Whele.. . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . 
R·,llway conduit. electric. W. R. Elliott . . . . . . . . . .  . .  

11 Weather strip. J. E. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . .  4ll5.811 

I-tai lway cross tie, plate metal, W. H. Dutton . • .  o e .  
I ln i lwHoY. electriC, R. M .  Hunter . . • • • . . . . . . . • •  4.%.002. 
Railway froR • • prmp. N. W. Boyd . . . . . . . . . . . . . . . . . .  435.12'1 
Rullway rail cutter. Ill. H.  Angell . . . . . . . . . . . . . . . . .. . .  4.'15.416 
Railway rsil joint. D. Brennan et al . . . . . . . . . . . . . . . . .  485,729 ltailway .IRnal. M. Corte.e . . . . . . . . . . . . . . . . . . . . . . . . . . 485.801 
Railway .iRnal. W. F. Z. De.ant . . . . . . . . . . . . . . . . . . . . 4.'15,508 
l:iI::� ::I���: t'l����iiy; jr: : : : : : : : : : : : : : : ::: : :  �� 
Ba

l
��:�e��t��800'�r�:!� �������T�'W:�:��.

8
. ��� 4.%,516 

Railways, cODstruction of, W. H. Pope . . . • • • • • • • • • •  4..16,768 
Railway •• electric conductor lor .treet. L. M. 

Perkin.. . .  . . . . . . . . . . .  . . . . . . . .  . . . . .  . .  . .  . . . . .. . . . . . .  435.441 RailA��j,:�:��. �����:� �����.�?� �����'.�: 435,.;r,.q 
RanRe. W _ Miller. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  480.103 
RecoTder. See Time recorder. 
ReRi.ter. See Hot air regl.ter. 
Rellulator. See Electric current reRulator. Elec­

tric machine regulator. Windmill regulator. 

It:!! �����. ire1fez':.ii,:' & 'Reeij :::: :::: :::::: : : : : :  1� � lII&CIain .. A.Q. � . . . .. . . . . . .  _ . . . .  ...... 

Welding. electric. M. W. Dewey . . . . . . . . . . . . .  435.648. 4:15.644 
Well borinR. macblne. J. W. Teetze\ . .. . . . . . . . . . . . . 4:15,61}3 
Wheel. See Car wheel. Ditching wheel. Face 

wheel. Flftb wheel. Paddle wheel. 
Wheel, F. Dentler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.;.581 
Wheel. R. Stalter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.15.176 
Whimetree hook. 1Il1ler & JOrdan . . . . . . . . . . . . . .. . .... 4.'I5.sar 
Whip. J. Farrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.35.889 
Wick raiaer. B. P. Luce. . . . . . .  . .  . . . . . . . . . . . . . . . . . .  4.%.668 
WlndlnR machlne. yarn. J. W. Fo.ter . . . . . . . . . . . . . . 435.1i6O 
WlndlnR .kelns of yarn, zephyr. etc •• reel for. J .  

A .  Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.460 
Windmill. Ill. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435.1i62 
Wlndm\ll. D. C. D. Whlt<'Omb . . . . . . . . . . . . . . . . . . . . . . .  4:15.015 
Wlndm\ll .. ttachment. A. M. Clark . . . . . . . . . . . . . . . . 4:15.682 
Windmill rl'llulator. automatic. J. E. Van Schalck 4:15.MJ6 
Window bracket. H. Weber . . . . . . . . . . . . . . . . . . . . .. . . . .  4:15.O:M 
Wlndow .creeu. W. H. &; W. J. Clark . . . . . . . . . . . . . . .  435.791 
Wire rod m\l l . T. W. Fitch . . .  .' . . . . . . .  4SfJ,B1O, 4.'15,811. 4.35,814 
Wire rod mill. BelRlan. T. W. FIt.ch . . . . . . . . . . . . . . . . 435,812 
Wire rod mIl l . contlnuou •• T. W. Fitch . . . . . . . . . . . . .  4.15.815 
Wire .pllclnR tool. H. W. Flsber . . . . . . . . . . . . . . . . . .  4S5d15 
Wire working .tool. C. Davl . . . . . . . . . . . . . . .. . . . . . . . . . .  485,580 
Wires. sUQl8llder or support. for overhead, C. A. 

lAeI:t._ ••• • • • • •  .,. . ...... . . . . . . . . . . . . . . . . .  ,. . . .  • • • • • • • •  __ 

Work .tand, J. A. McOiohon . . . . . . . . . . . . . . . . . . . . . . . .  485,588 
Woven fabric compOsed of excelolor. J. A. Adam. 485,119 
WrinRer. See Mop ... rlnger. 
Yard protector. S. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  435,'J08 

DESIGNS, 

�\��fr�\�j,�in':n��!?��·Of: ·T:·ii:Hawkei:::.·.·. : :  �� 
Radiator. J. J. FI.ber . . . . . . . . . .  . . . . . . . . . .  . . . . . .  . . . . . .  :1).131 
RUR. etc .. F. H. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2O.12"d 
Rug. etc •• F. A. Baa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.120 
RUR. etc .• G. MeRniu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.126 
Ruli". etc .• G. Ursta<it. Jr . . . . . . . . . . .. . . . . . . . . . . . . 20.12'1 20.128 
RUR or carpet, G. Urstadt. Jr . . . . . . . . . . . . . . . . . .  20.129. :/0.130 
Show card or 8tand. Bl. C. Goetting. . . • •  • • • • • .  . . . . . . .  20.124 

TRADE MARKS. 

Bread ralsinR material •• E. R. Durkee .\ Co . . . . . . . . .  18.374 
Beer. ale. and porter. lIer &; BurRWeger . . . . . . . . . . . . . 18,382 
BeltinQ', brass studs 10r machine, Greene. Tweed 

&; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.319 
Blow pipes. G lobe LiRht and Heat Comp .. ny . . . . . . . . 18.:l8O 
Buckbo .. rd •• Biddle & Smart Co . . . . . . . . . . . . . . . . . . . . . 18,886 
Button •• Rollte. &; Co . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . 18.SlI5 
Candles, wax. Eckermann & Will . . . . . . . . . . . . . . . . . . . .  18.300 
Champagne. Scherck & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.400 
Chocolate bonbons. W. M. Lowney . . . . . . . . . . . . . . . . .  lti,3'1O 
Cor.ets. B. A ltman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.361. IS.8&! 
Currants. BRr1f & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,&;9 
FertilizlnR pho.phates. Marlon Phosphate Com. 
Glu��l1"� ·vai.iiie: ::·. ·. ·. ·.·. ·:::: · · · · ·::::::::::: : : : : :�:�: lt� 
Hat •• men' •• H. H. Roelof. & Co . . . . . . . . . . . . . . . . . . . . .  18,3lJ9 
Holt" and beef products. North American Provision ],e3.'':gf� M: ·Lnii.ii,;ky·.·:::::::::::::.·:.·:::.·:::::: : : }�:� 
Nerve foodp or remedies for nervous exhaustion, 

Standard Medicine Cumpany . . . . . . . . . . . . . . . . . . . 18.392 
Paper blWl •• Union Bag and Paper Company . . . . . . . . 18,988 
paPti�
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����� ���. �����I��: .��I.��� .����flNr� 18,377 

Perfumery. G. Mandelbaum &; Co . . . . . . . . . . . . . . . . . . . . 18,;;71 
p
er���g��. ���
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Pianofortes, Decker Bros . . . • . . . . . . . . . . . . • . . . . . . . . . •  18,389 
Rubba. Jjtutta-percha.. and other vulcanized gums, 

India. G. A. Alden & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 18,3'l'3 
Shirts, overalls. pantaloons, and workioJit jackets, 

Gem Shirt Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,318 
Silk tbread •• cord •• and u phol.teTY and drapery 

fabric • •  Brainerd &; Arm.tronR Company . . . . .. . . 18,394 
Silks Hood Rtlk dress �WOd8. broad, Bettger, Anen 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,372 
Soporific. Ei.ner & Mendel.on Company . . . . . . . . . . .  11:1,615 
SpeCific for a1fection. of the throat. che.t, and 

IUDIt" •• S. G. CumberledRe of al . . . . . . . . . . . . . . . . . . . 18,401 
Starch pol l.h. PolIIne Manufacturing Co . . . . . . . . . . . .  18.098 
Tobacco. plug and twist cbewing and 8moktnQ'. B. 

F. Hanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,.'!81 
Waterproof wearing apparel and blankets. Ex' 
Whf.:'�;�

o
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A printed copy of the speCIfication and drawinR of 
any patent In the foregoing list will be furni.hed from 
this omce for :15 cent.. In ordering please .tate the 
name .. nd I)umber of the patent desired. and remit to 
Munn &; Co .• illll Broadway. New York. 

Canadian Pat .. ntlJ may now be obtained by the inventors for any of the Invention. named in the fore-:��':.� Il����iI����d
t
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h"ll.·er'1g..';:l::n �=t.
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InlJld" Pall'''' "neb ID ... rtlon • • •  '11i cent. a lin ... 
Back Pall'''' .. nch I II .... rtloll • • •  8 1 .00 a I I l1e.  

The above are charRe. per lWlate line-about eight 
word. per line. Thi. notica .how. the width of the line 
Bnd is s'!t in agate type. Enflravinlls may head adver! 
tisements at the same rate per �ate line, by measure­
ment. 8S the letter press. Advertisements must be 
received at publlcatio.n omce as early as Thnrsday morn_ 
IDg to appear 10 next Issue. 

U SE A DAMANT WALL PLASTER 
It Is Ha1'd, DeD.e, a n d  Ad. 

hesl ve. Doe. not cheCk or C'1"ac/c. It is impervious to wind. water, and disease "erms. It dries in a hour.. It can be applied in kind of weather. It is in gen­
Rranted for the 
selling. 

Addre •• ADAMANT M FG .  CO. 309 E. GenelJee �t., 
S:rrocll.e. N. Y. 

Complete Outfits. 
Wood or Metal workers without .team 
power.. can successfully compete with �UW\� s�'A"tIWG

u
·WfIl�h'lll:..

e
;; 

latest and most Improved for practical 
shop use, also for Industrial Schools, 
Home Trainlnl{,. etc. Cat.alogue free. 

Seneca Falls Mfe:. Co. 
696 Water Street, Seneca FiOls, N. Y. 

ALUMINUM BRONZE AND BRASS 
as a sultable material for Propellers. - A paper by 
Eugene H. Cowie •• discn.slng tbe various material. that 
have been used in the construction of propeller wheels, 
�
n
�ru�j'!SJ:;.'in�

i
�r��z��v:,.�"l.�:::.t. C'::�:ig�.rfn 

�OIENTI"IO AMBRICAN SUPPLllIMBNT, No. '143. PrIce 
10 cent.. To be had at this omce and from all news­
dealers. 

SEBASTIAN, MAY&. 
. Improved Screw 

Foot &L A m  
Power ..... ...... W, 

SPYGLASSES,BINOCULAR AND ASTRONOMICAL T ELESCOPES OPERA.MAF\!� AM�-A FULL L I N E  O F ­TOU���.ES . PH (l)T(l)GRAPH I �  
BAR O M E T E R S  Ie APPARATUS INCLUDING 

THERMOMETERS KODAKS " HAWKEYE. 
S E N D  FOR ILLUSTRATED 

CATALOGUE . L. MANASSE 
8 8  MADISON S! CHICAGO ILL� 

_POP SAFETY VALVE 
WATER RELI EF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOB 

Slnll'le Hell (:bime W h i Mtle, and all InstrumeDts 
used In connection with Steam, Air and Water. 

Bole Agents Jor Clark's .lAnen Fire Hos •• 
NEW YORK. LONDON. CROSBY STEAM GAGE & VALVE CO, &'!.f��:e�!!: 

KEEP COOL ! 
C LARK'S 

Light . Running Ventilating 
F.A.N'S. 

Adapted for Ventiiatinil and Dry. 
ing of every descri ption. 

Catalogue free. 
GEO. P. CLARK, 

Box L, Windsor Locks, Conn. 
144 B'way, New York. 

OIL WELL SUPPLY CO. Ltd. 
�I &: 9!l WATER STREET, 

P l ttllbo r ll' h ,  I:'a., 
I\! annfacturers of everytbing needed for 
.A.lR.T:I!l&Z.A. ll8" �:JiILL& 
for either Gas. 011, Water, or M ineral 

�g����;
i
�:-fl'l i:::g��e

�{s:��: 
II lu.trated cat .. loRDe. price . 
lists and discount sheets 

on request. 

V OLNEY W. M ASON & CU., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PRO Y I D BII"B. R. J. 

TH E  PENNA. D IAMOND D R I LL & MFG.  CO. 
B l ltDS IlORO, PA., Builder. of Hi�h Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flonr Mlll Bolls Ground and Grooved. 

f<ElJrr;;-w8c !���JlCO. -I f 
J..evels, · Transits. SU1'Veyors' 
Compa •• e •• Pocket and Pris-matic Compasses. Hand Lev- I 
els, Angle M irrors, Planime­
ters. Pantographs, Engineers' . 
Slide Rules. L"veling Rod •• 

L��;:;;?=��P�::al�����n
e
�
c
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OON'OR.ETE � .4.111111_ 
Ransome's M ethod of R o u gh F i n i s h i ng. 

II... County Rights $50 to $500. 
RANSOME & SMI'I'H COMPANY. 

�30 Mootjfomery St1'eet, !'Ian FraDclsco, Cal. 

G-R.A.ND PR.ZZ:m 
ParilJ Exposili oo, 1889. 

Th.:I.:n. P a:n.el. 8"took. 
IN W HITEWOOD, WA LNUT, ETC., 

Manufactured. by  the ortglnal " p;lysteme lIartIett," 
received the H iJlhest Award and only ·' Grand Prize " 
given to this industry. The only 5 0  �Y8tt1me " introduced 
Into Europe and Amerlc .. th .. t produce. a perfectly 
sound cut board. 

H E N RY � BARTLET� 
CAB I N ET WO OD S I MAHOGANY 

aDd V E N EERS, SAW MILLS. 

200 Le�s Street. NeW" York_ 

EDISON LAMPS BARRELE�t����t!\�il For Batteries or Dynamos. ALSO A. FULL LINllI OF WOOD WORKING MAClIINllIRY. 

� to 36 Candle Power. 3 to 40 Volts. 
We will send free, Catalogue E, 

;:;���. t;!Je�te¥';!.��� dT�e�tI���
cr

t
ption 

How to Make '8 Cheap Battery 
to operate them. 

EDISON L A M P  CO" 
HARRISON, N. J. 

, ,,-;-, -; : TIGHT&S LACK BARRELMACH INEDV 
' ,� , � " u A S PE C I A LT Y L' r  '\ 1  

- --==� J O H N  G R E E NWO OD & C O R O C H ESTER N Y  

FOOT POWER JlACJIIINERY. 
!J

e
:\.�g ��:;Ve\: 

pede Foot Power with 
seat. that 1 wish to 
add my te.tlmony to ��iiiiil its .uperiorlty. I did 

.. not expect to like It, 
but bavlng u.ed the 
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u.ing foot power. in fact. It may be 8811 to 
be almo.t without fatigue. and Is a .teadier motion. I 
only wi.h I had known of it sooner. Send for catalogue. 
W. F. &; J. BARNES CO . . 009 Ruby St .. Rockford. IlL 

SPEC IAL  M i\ C :H I N E lt Y  and AppllnncelJ 
executed with perfect workmanship, 

.Entlre confidence and Intere.t RDaranteed. Draujfhtuljf, �:�W:f�fJ8�. fj:�
i
�

. 
&
T
��:i �

I
'U:��e:t¥or��O. 

p�������� C������� po�rP�a��e: 'AScctuOMrULeATdORs�r� !Il Apply for information to Street Car Propulsion. T. M ,  FOOTE REGULATOR CO. , THE A.CCUMUU.TOR COMPA.NY, 

S17 �ID 8_*. But_. M--. 44 Broadwa;y, N. Y. C1ty. lI2oi Carter St.. Phlla.. Pa. 

© 1890 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 1 3, 1890.] 
A Great BeposUory of Practical atUZ I 

Scie1�tiftc I nformaU,Oft. 
One of tM 1!'uUest. �eshest. and MOBt ValualJle Handbooks 

of the Age. Ind�able to Everu Pr<wtica/. Man. 

1'T<>� E'l.EA.:J:)y". 
P rice 52.00. 

Free of Postage to any Address in the World. 
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German of Drs. W inckler, Elsner, Heintze. Mlerzinski, 
Jacobsen. Koller. and Heinzerlinl':. with additions by 
�\II�

a
� :fi I����;: ���f!� ��J'�i1��IJ��t�� 

D. (!freid.). Secretary of the Franklin Institute. phila­
delphia. author of "Galvanoplastlc Manipulations." 
Illu.trated by 78 enp:ravings. one volume. over 000 p8(!es. 
l2mo. elegantly bound in scarlet cloth. gilt. closely prtnt­
ed. containing an Immense amount and a great v8.rlety 
of matter. 

Price '2.00. free of postage to any address in the world. 
or-A circular of 32 pages. Bhow£ng the t'/JJl�le Q (]on. 

tents of this important Boo,., sent b!i mail:free of to any one in any part of tM World who will fIJ h hI8 ad-
drtBB. 

H E N RY CA R E Y  ,B A I R D  .t. CO., 
INDUSTRIAL PuBLISHERS. BOOKSELLERS & IMPORTERS 

Sitl Walnut St .. Philadelphia, Pa., U. S. A. 

. litreatest American work on railways T H E I .. This Is. beyond all compare. the 

AMERICAN !t is a great book and remarkably 
handsome besides."-JY. Y. Herald. RAILWAY With 225 illustrations. 8vo. half 
leather. '6.00 net. 

*.* Send to publishers ffh' !'IJJl dR.Bcriptive circular. 
CHARLES SCRIBNER'S SONS, '743.'74;') Broadway, New York. 

pf���F THE LIBRARY OF 
AMERICAN LITERATURE 
has been carefully selected by E. 0. BTEnYAJI and 
E. M. HUTCHINSON from the 400,000 Tolnmes copy. 
righted. Only $3.00 per month, less than one cent 
per volume per day. Send for sample portraits.' 

O. L. WEBSTER & 00., 3 East Uth St . •  N. Y. 

PRACTICAL HANnY· BOOKS 
-l!'OR-

ENGINEERS AND FIREMEN. 
By S T E P H E N  ROPER, E ngi neer. 

Each Work Fully Illustrated. 
Written in plain, practical language. clewid of theories 

or mathematical formulas. 

Hand-Book of the I,ocomotive.-One of the most valuable treatises ever written on the subject, and con· 
tains a description of the most improved types of loco-
motives in use. Price . . . . . . . . . .  · . . . . . . . . . . . . . • • . . . . .  S2.�O 

Engineers' Handy-Book.-The most comprehen-8ive and best illustrated book ever published in this 
country on the Stea.m Engine-Locomotive, Stationary, 
and Marine-and the Steam Engine Indicator. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.liO 
a!d8����!:::���i� 1��:Kb
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Qf suggestions and instructioDs, the result of recent 
experiments and the best modern practice in the care 
of Steam Engine. and Boilers. Price . . . . . . . . . . . . . . $2.00 

Use and Abuse of the Steam Boiler.-Contain­
tng illustrations and descriptions of all classes of St.eam 
Boiler. in use at the present day. Price . . . . . . . . . .  $2.00 
Catechiom of Hlllh Pressure Steam Engines.-

!����!:!�
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Hand-Hook of Modern Steam Fire Enllines.­The only book of the kind ever published in this coun. 
try. and treats more extensively on Hydraulics than 
any other book in the market. Second revised edition. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.liO 

Hand.Hook of I.and and Marine Engines.-
�grl��fg�
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Questioll8 Rnd Answers for Enginf"er!!l.-Con. 
tains all the Questions that an Engineer win be asked 
when undergoing an examination for the purpose of 
procurinll a license. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  83.00 

Care nnd Management of the Steam Boiler.­
Of immense value to owners of Steam Boilers. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82.00 

Yonng Enll'ineer's Own Book.-Contalnlnll un ex-
�t���I"£n�fn!
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lllustrations. 38S  pages. 18mo. Price . . . . . . .. . . . . . . . . $3.00 
FOR SALE B Y  ALL BOOKSELI.EBS. 

Any of the above books wUl be sent to any part of the 
United States fh' Canada on receipt of list price. 

Send money in Registered Letter. P. O. Oreler. or Postal 
Note. 

Send ffh' Descriptive Oata/o<Jtul mailed free to any addr .... 

EDWARD MEEKS, Publisher, 
1012 Walnut Street, Philadelphia, Pa. 

TO INVENTORS 
�ND MANU FACTURERS 
59th Grand National Industrial Exposition 

-OF TBE-
A m erican I n stitute of t h e  C ity of N e w  York 

W I I I  O pen Oct. 1 st a n d  close Nov. 29, 1 890. 
Int.ending exhibitor8 must make early application to 
t'lecure proper space and classification. For b1anks and 
other information address GENERAL SUPERINTI!:ND1l::� T  
American Institute. li S  West 38th St •• New York City. 

J,itutifi, !mtfi'IU. 
After bei ng on the M a rket Five Years 

The " A  e M  E "  Sti l l Leads I 

�:::��?S.:�:;r;.t" T�. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, Y. 
�-.--- --- -��-- --_ . -

� HARRISON CONVEYOR ! 
na!_6raln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,'c. 
�I BORDEN, SELLECK & CO., {:MJ.�+� I Chicago, IlL 

ROCK BREAKERS AI']) ORE CRUSHERS 
We mannfaotnre and supply at short notice and loweatrates. Btone and Ore Crushers. con­

taining the invention described In Letters Patent Issued to Eli W. Blake. June 15. 1858. to-
�!�1lt��U��r; �� ���A��ES��=�����lhf�:':: 8��W:.i 6y

a
�'!:.:�������:a �nlit.��i� �a()\Y�DRY & MACHINE CO., Mllnnfacturers, ANSONIA, CONN. 

CO PELA ND & BACON, Agenta, NEW YORK and PHILADELPHIA. 

THE TEACHING OF SCIEN CE.-
Report of the British Association Committee apPOinted 
���;::l:�3:;d:.
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�� SCIENTIFIC AMERICAN SUPPI,EMENT. Nos. 134 and 

13li. Price ten cents each. To be had atthis omce and 
from all newsdealers. 

&JT.THEf1!ST����! 
IN THE WORLD. 

Q'"Speed, Comfort and Safety. 
AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

8T�R.D, CONN. UNDER THE WINDI NO-U P ACT. 
In the matter of 

THE DOMINION SAFETY BOILER CO. 
lUontreal. Canada. 

Tenders for the purchase of the Patent Right. of the 
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ber 15, 1890. These patents give the exclusive rig-ht for 
the manufacture and sale of the Field Sterllt.1I' 
Water Tube Boller and the Sterling Wnter Tube 
BoiIt·r. very extensively used in the United States and 
elsewhere. and are the safest and most economical steam 
generators in the market. 

taf:�':,� ��ri.::.�I���t��du�grs;��:�. 
particulars ob­

JOHN MCD. HAI�SSt��f:::nt Street. Montreal, Aug. 27. l89O. 

54TH EDITION.-118TH THO USAND. 

ENGINEERS' POCKET · BOOK 
By C HARLES H. HASWELL 

Mechanics' and Engineers' Pocket-Book of Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics : including Areas, Sq uares, Cubes, and 
Roots, etc. ; Logarithms, H ydraulics, Hydrodynamics. Steam and the Steam-En­
gine, Naval Architecture, Masonry, Steam-Vessels, Mills, etc. ; Limes, Mortars, 
Cements, etc. ; Orthography of Technical Words and 'I'erms, etc. , etc. 1 2mo, 
Pocket-Book Form, pp. 930, $4. 00. 
.. I cannot. find words to express my admiration of the skill and Indnstry displayed in producing the same. 

To you belongs the honor of having presented to the world a book contsimng more poBittve information than 
was ever before pnblished. I conld with justice say more."-.ElI:tract from a Letter to the Author from the late 
Capt. J. ERICSSON. tile celebrated J!Jngtneer. 

B Y  THE SAME A UTHOR. 
MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights 

and MeaE.ures ; Vulgar and Decimal Fractions ; Memmration of Areas, Lines, Sur­
faces, and Solids ; Lengths of Circular Arcs ; Areas of Segments and Z<mes of It 
Circle ; Board and Timber Measure. Centres of Gravity, etc. , etc. With a Treatise 
on the Carpenter's Slide-Rule and Gauging. 12mo, Sheep, pp. 324, 90 cents. 

Published by HARPER & BROTHERS, New York. 
The a/xme 100rks are for Bale 7nJ all booksellers. or will be Bent lry HARPER & BROTHERS. po8tage prepaid. to any 

part of the United StateB. Oanada. or MefIJico. on receipt Qf price. HARPER'S N"w CATALOGUE. a descriptive 
list Of over 300 volumes. sent. po8tpaid. on receipt Of Ten VentB. 

T Y P E W R I T E R S. 
Largest like estahlishment in the world. First­class Second-hand Instruments at half new prices. 

Unprejudiced advice given on all makes. Ma­chines sold on monthly payments. Any Instru­
Dlent manufactured shipped. priviJegeto examine. 
EXCHANGING A SPECIALTY. Wholesale prices to dealers. illustrated Catalogues Free. . TYPEWRI'l'ER t 70 Broadway� New York. aEADQ.UARTERS. f 144 La Salle /:It., Cbicag 

An Inventor 
Who hlU'! a bright -thought to be worked 
out can get mechanical help by writing 
to us. We send a primer first. 

THE ;rONES BROTHERS ELECTRIC Co. CYw'Tt, O. 

""'��'- -DlVXNG APPARATUS -
p�> , ,? A N D  F I R E  D E PART M E NT S U P PLI ES - ' : ' ": A J MORSE & SON 140 CONGRESS ST BOSTON 

Get "New York City In your Vest Pocket" 
A Guide-Directory of Notable Features ; 76 page. and 
a Map (neatly bound in cloth). 25 Cents. Address. 
OTTO SCHUMM. 8 Dana St .• Crescent Beach, Mass. fIle, VINEYARQ. BICYCLES All Steel. rubber lire 

H
��kg;:grCk ��dd���n�:�a����:D:�:�: 

50-in. worth $55. for $32 \ 44-in. worth $40, for $22 
ifS·ln. worth • for S27 42·lu. wortb S35, 10r $20 OA.TA. FREE. 46·in. wortb�, for $25 38·1n. wortb $30, for 117 

Tangent spokes ,1 extra.. Easy payments. Agt •. wanted BOUSE, HAZARD ",  CO.. 16 G Street. Peoria, IlL 

DEAFNESS a. HEAD NOISES CURED b1 . Peck's INVISIBLE TUBUL,\R EAR 
CUSHIONS. Whi.pers heard. Com· 

fortabJe. 8uooe�ful whel'e aU Remedies FAIL. Ills. book&; 
proofs tret!. Address .... HISt.!OX. 858 Broadw.,., New York. 

c
Orn\�Ple.��R�e. cfm�!x.e!.,t��r. ICE and REFRIGERATING MACHINES 

and t.�:::s��g �����e��
rect The Pjctet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, N ew York. 

Gates 

The best Ore Granulator for leach­
ing and concentra.tion. 
MANUFACTURE AI,SO 

Gates Rock and Ore Breakers 
Address for Catalogues 

GATES IRON W O RK"'. liO C "'0. Clinton Sr • •  Chlcnsro. 
215 Franklin St .• Boston. Mass. 

44 Dey St .. New York. 

HAVE YOU an untried Invention ? Write. learn . , . bow my sa years' successful experi-
me'}�;r.118f;,'lJ:1.t �':5hurch Street, Rockford. Illinois. 

IIVEIITI ... PERFECTED, DETAiL DRA.IIIIII, PAnERIlI. 
CAIJHUII, MDULDI, MDDELI, SPECIAL TDDLI, DIEI. JUII, 
.'UI,J,( AIID DUPLICATE .IRI. CIRCULAR UIT. 

A. J • •  [[0 • CO., 106 • lIB LIBERTY IT. , IIEW Y .... 

IDE AUTOMATIC ENGINES. TRACTION AND PORTABLE ENGINES. 

STEAM: :Fl.OA..D R.. OLLElB.&. 
WEITMVER PATENT JrVRNACE. BOILERS OF EVERY DESC RI PTION. 

Manufactured by JrOUNDRY & MAOHINE DEPARTMENT, Harrisburg, Pa., V. S. A. 
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PROPOSALS. 

pr8�:�C�!8U��� AI���� N�::�tfe�'¥!:::�:e��r:EE� 
18. 1890.-Sealed proposals. in triplicate. will be recef,;1d 
at this office untH 3 P. M •• Tuesday, September 23, ]890, 
for part construction and completion of IJock No·. 1, 
Cumberland River. near NashVIlle, Tennessee. Bidders 
are invited to be present at opening of the bids. 'l'he 
United State. reserves the right to reject any and all 
proposals. 'I'he a.ttention of bidders is invited to the 
��:y 
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Statutes at Large. Specificat ions and blank forms for 
proposal8 will be furnished on appl ication at this office. 

J. W. BARLOW. Lieut.-Onl. of Eru;ineers. 

PROPOSALS FOR IRON BRIDD E 
Sealed proposal. for the building of an Iron Brid..:e 

over the Mu1l ica River on the road from New Gretna, 
�ml���c"ei��d t� &h

e
ej�r�t

t 
��C!'itte��'}

t
��eC�oa�'s �f 

Chosen Freeholders of said counties. Al l  bids to be 
8ubmitted on or before Septembp-r 15, ]890. For specifica-
tions apply to CHAW��SG�i:�.A:lul;.}�gf�g���. 

J
. 

N O W  R E A D Y .  

Experimental S;cience, 

By GEO. M. HOPKINS. 
• 

740 P ages. 690 I l l u strations.  

P R I C E , by m a i l ,  postpaid ,  ' • , , $4.00 

SEND for FREE I LLUSTRATED CIRCU LAR and 
Table of Contents. 

M U N N  & CO. ,  Pub l i shers, 
@)tttCt J)f mbt ,Idtutint �mtritaU, 

36 1  Broadway , N ew York .  

� ������������;�����r Game. � The only arrow made without 
a point that will stick to 

N
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Pat. in France, Eng-
' land. Germany, . 

1.\ U. S. and g Canada. 

PORt-paid, 
Nickel, $1. 
Bronze,'i5c. 

RU BBER TI PPED ARROW CO., 
.Ebtentees and Mantifacturers, Boston, Mass., U. S.  A. 

PATT E R N S  F O R  S A L E  
Entire contents of Pattern House of Fonndry and 

����.
i
fr����J>d �ogg::��

t
ha��;����p�:;���i' $r2�lM. Consisting in part of a line of builders' hardware. win_ 

dow weightR, chimney caps. stable furniture. hitching 
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opera and 8chool houpe chairs and fixtures. work bench­
etJ, vases. bouquet holders, cemetery and park work, 
fountains, lathes, planers. gearing. hangers. boxes, coup-
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plates for flasks. aR wen as a lar�e assortment of other 
patterns. .Full examination solicited. 

Price nominal, as compared with their cost and worth. 
This presents an opportunity for the purchase of a 
sto
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FOR SA LE C H E A P  
One No. 10 "'tnrtevant Exhaust Blowe.', with 13 

inch pulley. 11 inch face. 24 inch side opening-left hand. 
In use but a short time. Address 

THE GREENWAY BREWING CO., Syracuse. N. Y. 

T� Scientifi c A merican 
PUBLICATIONS FOR 1 890. 

--0-
The prices of the d ilferent pUblications in the Unlte� States, Canada. and Mexico are as foHows • 

RATES BY M A IL. 
The SCientific American (weekly one year $3.00 
The Scientific American Supplement (weekly), one 

year. • . . . . . . . . . 5.00 
The SCientific American. Spanish Edition (monthly) 

one yellr. 3.00 
The Scientific American. A rchitects nnd Builders 

Ed ition (monthly). one year. . 2.50 

COMBINED RATES. 
The Scientiflc American and Supplement, • $7.00 
The Scientlflc American and Architects and Build-

ers �;dition. • 1>.00 
The Scientific American, Supplement, and Archi .. 

tects and Builders Edition. . • . . . 9.00 
Proportionate Rates ffh' S1o: MonthB. 

This include. postage. which we pay. Remit by poata.l 
or express money order, or draft to order of 

lIIVNN & CO • •  361 Broadway, New V ..... 

© 1890 SCIENTIFIC AMERICAN, INC.



1 74 Itieutifit jmeritau. 
�bl)ertieement.G. THE GUTTA PERCHA &: RUBBER MFG. CO. 

Inald", Pall'e. PDeh inae)"fioD • • •  , :i  eent. a line.  
U¥Ck - I'_ .. . ",n("h inlle)"l lon • • •  _ 8 •.  011  a line. 

The above a r e  charJles p e r  3¥ate hne-··abont eiaht 
words per J ine."  TlIi8 notice shows the width of the line, 
and is  b�t in �ate type. Enl!ravinll8 may head adver­
tisements at the same late per 8Jlate line. by measure. 
ulent, as the letter press. Advertisements must be 
received at publ ication omee as early as Thursday morn ... 
I ng to appeal' in next issue 

* 01'1 BTAB HACl SAW WILL DO AS KUGH * 
WOll!: AS rm or ANT OTHIB lIND.-N. B. 

Victor Eicycles ! 
For J)J.eas llre. business. recrea­

tion. and for anythioll you 
could use a bicycle for. 

Vlc'rO Il!!! A RE BEST I 
Send for catalogue. 

Ovprman Wheel Co., MakfrS, 
Cblcopee Fnlla,  Illaaa. 

M e c h an ical  Toys, C arnes,  etc. 
Efl9lnf was 8<t Up and Staned by our Prlinted Directions. 

Charter Gas Engine ���s�tr,:'g�i�?NN •• J uly 00, 1800. 

G ENTLEMEN :-We have now used your Gasoline En­II'lne for two months and is lI'iving good satisfaction. Requires DO attention atter it is started, which generally takes four to flve minntes. A large numbE'r of persons hav{I seen i t ;  some prononnce it. a wonder, and others, who are familiar with gas engines, 88 the finest they ever saw. We would cheerfulIy recommend the " Chsr. �fi;�� waJ�&��8��8 ,:� f:r���tr��
e
�h:�����!

l
�

t
��:��� pense ceases whenever the engine is not running. En .. gine Was set up and started by your printed directions. Yours truly, THOMPSON '" BAL.L. 

p�8� ��i���SBt'i:r�in':c�1U:ss CHA RTER GAS ENGINE Co. 

PRATT IRSTITUTE, 
B R OO K L Y N .  N. Y. 

Day classes will bel/in work September 1 7 ,  and evening 
classes September 26, i n  the Departments n f  Art. Do­
mestic SCience, Commerce and Musico Also in  the 
T ECHN ICAL HIGH S C H O O L  DEPARTMENT. t;;! ;��

e
eJ:;�!� ����e 

!Y[hb1theS�!�:i ��::d�!�igp �h';h 
school Qr . academy. ·Entrance examinations wil l  be 
held September 17 and 18. 

D E PA lt'l' ltl ENT OF MECHANIC A RTS A ND BU JLUI N G  'I'RA DE!!!.-()ar
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and steel. steam. 
For further information, or for application blanks. ap-ply at the General Ollice ot theJ.
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The Largest Manufacturers of M:echani�a1 Rubber Goods in the World. 
:m_� .. bl.:I._h.ed. 1 s a a .  

Packing, Belting, Hose , Mats , Matting, etc . 
Para Bui ld ing, 3:> Warren St., New York. 

THE AMERI�AN DELL TELEPH�NE ��. 
95 M I L K  ST . ,  BOSTO N ,  M ASS . 

This Company owns the Letters Patent 
granted to Alexander G raham Bell, March 
7th, 1876, No. 174, 465. and Janu ary 30th, 
1877. No. 186, 787. 

The transmission of Speech by all known 
forllls of Electri c  Speakin g Telephones in­
fringes the right secured to this Company 
by the above patent!!'. and renders each 
individual user of telephones not furnish· 
ed by it or i ts l icensees responsible for such 
un lawful  use, and all the consequence" 
th ereof. and liable to s n i t.  th t'refor. 

M A CHIN I !5TS' F I N E  'l'OOLS. 

STANDARD TOOL CO . ,  ATHOL, M ASS. 
Send fOT Catalogue and Price LIst. 

Portland, Orell'on. Boston, MIl IiM. 

The HARTfORD SAFETY 
THE B EST $100 B ICYC L E  M A D E .  

Cnn b e  adjual ed to fi t  any prrson, from a boy 
of 1 2  10 a ful l -llrown man. 

Catalogue Free.. 
HARTFORD CYCLE C O . ,  Hartford , Con n.  

catalogue free. A d dress Typewriter Department, 
POPE IlI FG •. CO., Boston, New York, Chlcal(o. 

$85  \.O-4-e\\ Diamond Safety $85  
Diamond Frame Steel Drop Forlrings, Steel-Tubing, Adjustable Ball Bearings to aU Run­

ning Parts, including Pedals. SuspensioQ �addle. Finest material 
money caD. buy. ]j'inished in enamel and nickel. 

:=::.L . ... trii"tlu high grade in every particu lar. No better machine made at any price. 
BICYCLE CATALOGUE FREE. 

J O H N  P. LOVELL ARMS CO. , 1 47 Washi ngton Street, BOSTON ,  MASS, 

�EVV �5!��b� II ____________________________ __ 

CUTLER D E S K B E S T  I N  T H E W O RL D . 
A C U T L E R  &. S O N .  

• B U F F A L O , N Y , U S A  

we do the rest." 

Seven, New 
Styles an.d 

Sizes 
AI.L LOADED WITH 

Transparent 
Films' -

or sale by all Photo. Stock Dealers. 

THE EASTMAN COM PA NY, 
Send for Oatalogue. RUCHESTER, N. Y. 

IDEAL KUSICAL BOX 
1. the Late.t Invention in Sm •• Musienl Jlox"" 
I t  18 tbe !Sweetest nnd Moat Perfect Inatr u m e " t  
fo:r tbe Pillo lor. Al lY  l I ulBber of lunes CU ll be ob .. 
tained lor I t. The Largest Stock of Musical Boxes in 
America. Send 4 cent stamp for llluNtrated Catalogue. 

J A COT '" SO N sou B ROAD W AY, 
. go , .N E W  YOUK. 

JENK INS STAN DARD PACK INa  I 
.I EN l( I N l'I  II ltO !'!., 71 John St., N. Y. ; UXj Milk St., 

Boston� 21 North 5th St .. Ph i la.; 54 Dearborn St., Cbicago 

PAT E N TS !  
ea�:;:,;;so�s

ib'!��ir.fT��C �.'i�'i���
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n
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amine improvements, Bnd to act as SoliCitors of Pa.tents 
for inventors. 

In this line of business they have had fortll-<J'M yearB' 
,3Xperience, and now h{l.ve uruoqualed jacili£tu. for the 
preparation of Patent D�awiDg8, MpeCiftca�ions, and .the 
��:�.����d

O
l ;,�Pl�g:!:�g���nfr�!:�t�:8tr�� )Pur::�
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Co; also attend to the preparation of Caveats. Copyril/hts 
for Books. Labell, Reissues, Assignments, and Reports 
oil .1nfrinllements of Patents. AU busine8s intrU8ted to 
them 18 done with special care and promptness, on very 

�G�Jt.�i:'nt free of charae, on application, COD. 
talnf.:1' fUll Information about Patents and how tl! pro­
cure them ; directions concern Ing Label8, Copyrights, r':�':it�ai:ej��t!s�:�:a�e����: ��

f
:t�
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te�,:, :f.:'o send. free of charge. a Syn opsis of Forelll'n Pa-. 
tellt :Laws, showing the cost and method of .ecllring 
patents In all the principal countries of the world • • U N N  '" CO., Sol leilo,,·. 0&' Paten .. , 

361 Br-nadway, New York. 
BRA NCH O �'FIC1!IS.-:No, 622 and 624 F Street, Fa­... BlIDdlng, llear 1tb Street. WuhlngOOn, D. 0. 

N"'ATIONAL FILTER_ 
S P E C I A L  S I Z E HOUSE F I L T E R .  

1 6  I N C H  D I A M E T E R .  P R I C E  $95.00. 
B RIGHT SPARKLING WATER 

LA R C E  S I Z E  F O R  M I LLS A N D  WAT E R  W O R KS. 

N'ATIOND. WATER PURIFYING CO. , 
Address for Pamphlet. 

ESTABLISHED HALF A CENTURY. 

DARYIN'S J" F IRE &BURGlAR 

S A F F.: S 
ItAVE MA�J&tI;r.fp�avEMENiS 
NOT rOUND Itl  R' MAKES OTHE .'': 
THAT WiLL WELL RE:PAY AN 
INVESTI GATI O N  
By,Tti.05ED��I�e: TO SEct1R� 
THE BE.SI ·SAFE 

MARWN SAFE co. 
N EW YO R K ,  P H I L A D E L P H I A, 

LO N DO N .  E N C LA N D. 

ALL -- - E:. '  CASTJNGS FR.£M SPECIA\fRNS � --E-ABl A fl O  F I N E  GRAY IRON ALSO  ST E E L  

DEVLIN y, CO I " , E , '"'',, AP, Pf\: , AS U\ '- "  ,", I S H I N y  Nt'j l t� 0  A. -< 
THOM LEH IGH AVE 5< AME?" AN oT p" L, ' • � NO"""'_ 

143 Broadwny or S6 Llbe" ty St .. New Y O)"ll. 

STEAM ENG INES 
Upright aud Horizontal, 

Stationary, 
Portable aDd SeW-Portable. 

S to 16 Ho ..... Power. 
Illu.strated Pamphlet. Free. Addresl 
A M E S L E F F E L  & CO.  

SPRINGFIELD. OHIO, 
or 1 1 0  LIberty St.. New York 

T H E S T E A M  E N GI N E : ITS PRINCI-
ple', It. dp.velopment. Its future and perfection_-A pa. 
pet by E. N. Dickerson, g\vlpl( an outlIne "f the h i story 
of the �team enlline, and discu8Sing the principles upon 
whieh It  operates Hnd whIch l imit ito capacity. W ith 2 !\�i�Jg.n����d �';:: ·Iro'��!.i��. A��Kb�' {ad

S�r�t�; 
ollice and from a l l  newsdealers. ---

,- cS",,��� D ERFORATED �ETALS ·o M I N ING SCREENS, ", t< -�1f r�OAL "  O R E  S E PARATORS R,EVOLVI NG '"' SHAKING SCREENS " 1� J I GS &S'fAMP BATTERIES , .  M ILL I N G  MIN ING MACH INERY, �.,&.. . -" HARRINGTON & KIN G  PERFORATING € ,CH ICAGO.  

rSEPTEMBER 13 ,  1 890. 

SY�AL��[ M�llt��lt I � �� W��KS 
W B B U R NS P RO P "  

T H E  P H O N OGRA PH.-A DETA ILE D 

���';."�g�I'j��l ;�o';,��f ��� �':'JE���':..f°Wttgf 8t
��i:�� 
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