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CITY WATER SUPPLY FROM DRIVEN 
WELLS. 

The city of Brooklyn, N. Y., requires a 
daily water supply of from forty-five to 
fifty-five million gallons. There are no 
natural reservoirs or streams available 
for furnishing this great quantity and 
recourse has been had to wells, in it com­
paratively level !'Itretch of country ex­
tending some fifteen or eighteen miles 
down by Jamaica Bay, toward the ocean, 
on the south shore of Long Island. From 
these wells the water is pumped into a 
brick conduit, by which it is conducted 
to a large reservoir on high ground o n  
the ()utskirts of the city, int() which i t  is 
lifted by pumping engines. 

Previous to 1882 the supply of water 
was all obtained from large open wells, 
but in that year a contract was made 
with Messrs. William D. Andrews & 
Bro., of New York, for furnishing an 
additional supply of five millions of 
gallons of water daily, by their system of 
tube, driven and gang wells. One of the 
illustrations herewith shows a pumping 
station-there being four now in opera­
tion-whereby water is supplied from 
these driven wells, and in another view 
is a diagram illustrating the under­
ground strata and watercourses through 
which the tupes are d.riveu to reach 
sources most likely to be Pllrmanent, and 
furnishing water of a satisfactory charac­
ter. This Forest Streani'pumping station 
w.ll8.-establishiILL.ooder.",, : , oontraat- with • 

the city o{ g;.ooklyn.to furnish therefrom 
five millions of' gallons of water daily, 
bUt it has furnished as high as n ine 

'million gallons in twenty-four hours, and 
regularly .. supplies six to seven million 
gallons daily. From the four driven 
well stations the agreed upon supply was 
eighteen and a half million gallons daily, 
but as high as twenty-seven million 
gallons have been furnished, the average 
being about twenty-two million gallons 
a day. At all t)f these stations Knowles DIAGRAM SHOWING UNDERGROUND WATER COURSES PIERCED BY DRIVEN 
pumps are used (a full description of the WELLS. 
plant was pub­
lished in the SCI­
ENTIFIC AMERI­
,CAN. of April 111, :188&); but at the 
,opeftwell stations 
!from' which the 
lI.'emainchlr of the 
Brooklyn water 
suppJy is furnish­
ed, both W orth­
lngton a:QCi'�avid­
son pumps are 
employed. 

The manner of 
drivingtube wells 
is S9 well under­
stood that a bare 
reference thereto 
is all, that is nec­
essary. They are 
simply two inch 
tubes '(this size 
being generally 
found b'es t i n  
practice), with it 
galvanized steel 
p o i n  t ,  abo v e  
which comes a 
perforated .: prass 
strainer. Th e s e 
tubelt;,are driven inf/i th,e ground 'bj , (Ileana of a 
'8inipt� p�rtable 
pn� driver, work­
ed ' b "harid Ii. . " y . .... , 
new· section 'of, 

[Price 10 Cent •• ' ,3.00 'per ·�ear. 
tightly screwed on top as each successive 
length is thus forced into the ground, 
until the well has reached the desired 
depth. Of course it is important, in 
locating in one place a gang ef wells from 
which so large a supply of water is to be 
steadily drawn, to have a thorough un­
derstanding of the stratigraphical fea­
tures of a sufficiently large area of the 
surrounding ground, the natural rainfall 
on which must furnish the supplies which 
feed these underground streams by slow 
percolation. Yet these underground 
waterways are generally not difficult to 
find in any considerable extent of com" 
paratively level country, and usually at a. 
surprisingly slight distance below the 
surface. The manner in which these 
streams are frequently formed, one 
above another, at various depths; is 
clearly indicated in one of our illustra­
tions, and the picture also shows one of 

I 
the great advantages of the driven well 

lover the ordinary open well, in that the 

I tube may be driven entirely through one 
or more streams of water to �,ake its sup­
ply from a source which may be.deemed 
still more desirable yet lower .down. In 
the pumping station we have illtlBtrated, 
many of the driven wells are made to 
take water from two or more of the un· 
derground !ltreams, by the interposition 
of lengths of tubing with openings and 
strainers at heights corresponding with 
the channels of the streams. 

In the diagram showing how the tin­
derground strata are pierced by the well 
tubes, A represents a 16 inch collecting 
main, which is several hundred feet long, 
extending out both sides from the pump­
ing station. A connecting pipe, C, three 
inches in diameter, leads from each well, 
E, to the collecting main, a valve, B, 
serving to cut out any single well from 
the system, and D representing a valve 
used at the top of the driven well, by 
which, also, connection may be made with 
still other driven welhl. 

There are, doubtless, a great many 
towns and cities 
in 'the country 
which may profit 
by the experience 
of tlie city of, 
Brooklyn in this 
line. There is no 
other filter for 
water equal' 'to 
the agents f <> I' 
such purpose tliat 
nature provides. 
and the localitiies 
are almost num­
berle$ ;W h e r  e 

, un d ergr o uhd 
strooins . of such 
filtered �a tel' can, 
with proper skill 
a n d  intelligent 
effort, be made to 
supply the wants 
of communities II.t 
a cost less than 
t h a t  often ex­
pended on obtain­
ing supplies from 
other and Ie SJil 
desirable sources· 

A CORRESPONl).. 
ENT of, the Ru­
ral - NeW-Yorker 

tubing u e i n g FORBST' BREAK,DRIVEN "� ST�TION,· DAR' BROOKLYN, •. Y. 

, found onion roots 
a.f9<)t ion:g and 
still goi ng dow n, 
though too fine tQ 
follow. 
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In the House of Representatives on Tuesday, Janua.ry 
25, a letter from Admiral David D. Porter was read in 
reference to the above subject. It called attention to 
the defenseless condition of our ocean and lake coasts, 
and to the want of armed vessels and ordnance. While 
it is not advisable to admit the propriety of alarm­
ing the people of America, there are many facts and 
views presented in the Admiral's communication that 
are striking. His remedy, too, is good, if the necessity 
he insists on be admitted. It is to spend ten millions 
of dollars each year for ten years to come upon the 
creation of a navy. If a navy is needed here, this is 
the only way to acquire it. Unless large appropria-
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countries are running a hot race in the organization of 
armies, and a new Franco-Prussian war is looked for 
any day, while the memory of Sedan is BUll so fresh. 

Content8. The immense expense entailed by their war Elxpendi-
U11u.trated article. are marked with an a.teri.k.) tures threatens to drive these countries into bank-
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separated by the oceans from all of the g'reat --------
nations. If any count.ry is justified in minding 
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from the necessity of regulating her movements by 
those of other governments. This feeling of security 
has had most beneficial effects upon the happiness and 
freedom of her people. The old militia service has, to 
a great extent, fallen into neglect. The present view 
of the use of a militia is. merely as a national police. 
No idea is entertained of their ·�onstituting a standing 
army, in the European sense, though service, in a cer­
tain sense, is compUlsory. No ll\,rge expenditures have 
been devoted t o  the building of the non-productive 
ships of a navy. The government has concerned itself 
with very little beyond the strictly internal affairs re­
ferring to itself only. The country thus has escaped 
heavy burdens of taxation. Experiments of the great· 
est expense in the construction of guns and ships have 
been conducted by the other powers really for our bene 
fit as much as theirs. We have had to pay for no fail­
ures. 

Within the last few years a sentimf'nt has been grow­
ing in favor of the re-establishment of the navy. The 
present administration has met the popular views to a 
certain extent by taking steps in the direction of ac­
quiring war ships. The sentiment has developed quite 
recently into a feeling of. alarm. Meetings have been 
held ang considerable agitation createrl, with the idea 
of calling the attention of Congress to the defenseless 
condition of our coast. Twenty-six prominent seahar­
bors and all the lake ports have been reported to Con­
gress by the board on fortifications and defenses as ut­
terly defenseless. The assumption made is that anyof 
these harbors may be entered by one or more ironclads 
and the cities may be devastated or laid under 
tribute . 

We do not believe that a feeling of insecurity should 
be created. War is not threatening us, and if it were, 
the danger would be provided for in some way. The 
efficacy of heavily armored ships is still to some ex­
tent an unknown quantity. The ordnance of the 
present day can pierce anything short of a Gruson 
t.urret or some rortification of that sort, too heavy 
for flotation. A fleet of small armored vessels of high 
speed, and provjded With. ramI!!; 'oould be rapidly con-
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stroeted: and put afloat. Much could be done by util· 
izing the f� river steamers now afloat. Light arInOt 
could be placed upon them, enough to resist smaller 
pieces, lind they could be used as rams of satisfac· 
tory power. A number of vessels of the smaller class 
could, by the force of numbers, do effectual service in 
repelling attack. 

Admiral Porter presents his views with much clear· 
ness and force. He advocates the immediate purchase 
of six hundred guns, and the building of ships to carry 
them. He gives the list of the" real navy" of this 
country as including eighteen ships, thirteen in embryo, 
and only one, the Dolphin, complete in all respects as 
regards armament and equipments in general. He 
�tates that we have but twenty-nine high-power guns, 
against 18,000 distributed between England, Russia, 
and France. His idea of a suitable American navy 
includes fifty h�"lty ironclads and seventy cruisers. 
Admiral Parter's ona hundred million dollar appropri. 
ation could be supported, undoubtedly, by the people, 
distributed, as he proposes it to be, over a period of ten 
years. But the creation of such a navy would in· 
volve an immense sum for its maintenance. When 
created, it would act as a threat to foreign powers, and 
might in that way bring war upon us. Possessing sucb 
a navy, this country might be tempted into wlLr, to 
give her ships something to do. 

We give some quotations from Admiral Porter's 
letter elsewhere. Meanwhile, we propose a problem 
for our readers to solve. Assuming the port of New 
York to be threatened by ironclads, what could we' 
do with our present means to defend it ? 

The problem is a good one, as being addressed not 
only to' professional men and to representatives of 
the sciences, but also to all thinkers, Inventors here 
have a broad field for study. Those who have never 
devoted much thought to these special subjects may 
be the ones who will present the most striking plans. 
Originality unfettered by previous conceptions some­
times furnishes suggestions of value. The experience 
of soldiers and sailors, and of artillerists too, may be 
drawn upon for giving a practical cast to the solu­
tion. No limit of territory to be drawn upon for sup­
plif's need be included, as Pittsburg, and even the 
iron regions of the South and West, lIlay be consid­
ered as close at hand, in view of the railroad facili· 
ties. Thirty days should be the period supposed to be 
allowed for completion of the defenses. We shall lJtt. 
glad t'o hear from every one having ldeas' to present, 
and trust we shall recflive plans worthy _of illustration 
and description in .9}1r colum�s. 

. , ... 
A HelDarkable Salt Bed. 

One of the most remarkable salt formations in !;be 
world is located on the isle of Petit Anse, Southwest 
ern Louisiana, 125 miles due west from New Orleans. 
It is owned by the A very family. This �ingular salt 
deposit is sufficiently unknown to bear the light of 8 
more thorough investigation than it has had. The 
deposit is pure crystal salt. So far as it has been 
traced, there are 150 acres of unknown depth, explored 
140 feet down. The slll'face of the bed undulates from 
one foot above to six below tide level. Th,e earth cov­
ering the salt ranges from ten to twenty-three feet in 
depth, but one hill rises 183 feet above, �howing that 
an after-formation took place. On the top of the 
salt, beneath the ear�h, have been found the remAins 
of the mastodon, mammoth sloth, horse (Equus f1·a· 
ternus), tusks and bones intermixed with Indian relics, 
!!uch as arrow and spear points, tomahawk heads, 
paint pots, mortar and pestle, and pott.ery of itll kinds.' 
The dip of the salt is eight degrees. There is a de" 
posit of pink sandstone quite decomposed, a coal fol'Y!' 
ation thirteen to seventeen feet thick and seve�y' 
two per cent carbon, the lignite cropping out a hun'; 
dred feet above the sea. Over the salt come pink and 
yellow clay beds, then the sandstone and then the 
clay, each stratulll trending toward the north. There 
are also sul'phur springs. The salt is a conglomerate 
mass of crystallizations, which in the mine look like 
dark salt, but when exposed to the light are seen to 
be white. By analyses the salt is 99>"081) per cent pure: 
the remaining thr.ee twenty-fifths is made up of sul­
phate and chloride of calcium. The position of the 
salt shows it to be older than the coal and sandstone 
which lie above it, and also the mastodon and con­
temporary prehistoric mammals. The deposit was 
discovered in'1862 while a well was being excavated. 
It was seized by Jefferson Davis and afterward by 
Admiral Farragut. It is now worked by .a New York 
concern, which pays the Averys $5,000 per month 
royal�. To show the value of land here, It may be 
stated that a single acre, on which grow little peppers, 
yields a clear profit of $10.000 per year' on the well 
known Tobasco table sauce.-American Natu1·alist. 

. ' ... 
By the addition of automatic attachments to a 

press and pair of gang dies, the Ferracute Machine 
Company, of Bridgeton, N. J., have succeeded in 
prodiljing 288,000 lamp collars per day in a single 
press. • This. is at the rate of 480 per minute, and 
affords aD e-xpl8,nation of t he low priCes of some sheet 
metal manufactures. 



. PHOTOGRAPHIC NOTES. Admiral Porter oathe AJDerle&ll !fa",:_. resources enough in the country for hel' ample protec-JVashing Bro mi de Pri ntB.-Accol'ding to E. W. Fox- We give below some extracts f�IIl the letter from tion at very short QotiQe. 
lee, in an article in the British Jou rnal Pho to gra ph ic Admiral Porter to Congress, alluded to elsewhere. It is � 1 • , ... 
Alma na c, it is highly important that every trace 9f impossible to present the full reprint of the document V.eCOl Recipe •• 
acid be eliminated from the print before it is trans- by any number of. extracts. We fail to agree with the The Sa ni ta ry  Plu mber, which should be' good au­
ferred to the fixing bath, if permanency and pure whites AdI;lliral � m�y of his conclusions. thority in lIuch matters, gives the following recipes 
are to be obtained. "The board ()nfortifications and other defense reprec for plumbers and others: , 

It is suggested in a recent article on' the subje�t' in sent the following harbors as entirely defenseless: 1, Chloride of :z;inc, so much used in soldering iron, has 
the B"i tish Jou rna l  of Pho to gl'aphy that this is best New Yorkii' 2, San Francisco; 3, Bostou; 4, the l�ke 'besides its corrosive qualities, the'drawbaek of being 
a c 1" h d b  th hI h' th . t d ports; 5, ampton Roads' 6, New Orleans ;7, PhIla- h 1 h d f Id ' th ' tin c omp IS e y oroug y was 109 e pnn un er delphia; 8, Washington; 9, Baltimore; 10, Portland, unw 0 esome w en use . or so ermg e Iron s em-

'a rose with good pressure of water, and supporting the Me.; 11, Rhode Island ports in Narragansett Bay;.12, ployed to can fruit, vegetables, and other foods. A 
print upon a sheet of glass som'ewhat larger.' than the Key West; 13, Charleston, S. C.; 14, Mobile; 15, New soldering niWure has been found which is free from 
print, or, instead of glass, a sheet of ebonite or hard rub- London; 16, Savannah; 17, Galveston; 18, Portland, these defects. I t is made by mixing 1 pound of lactic 
ber. We formerly employed this process of washing Oreg.; 19, Pensacola, Fla.; 20, Wilmington, N. C.; 21, acid with 1 pound of glycerine and 8 pounds of water .. San Diego, Cal.; 22, Portsmouth, N. H'i .22, defenses of with much success, until it was suggested that the Cumberland Sound at Fort Olinch;:6'.l, defenses of A wooden tank may be rendered capable of with-
prints could be safely washed in tanks of running ports of the Kennebec River at Fort Popham; 25, New standing the effellts of nitric or sulphuric acids by the 
water, which is the plan we now adopt. But when Bedford, Mass.; 26, defenses of ports on the Penobscot following methods: Cover the inside with paraffine; 
only one or two prints or enlargements are to be made, River, Maine, at Fort Knox; 27, New Haven, Conn. go over the inside with a sadiron heated:to the tem-"These harbors are to my knowledge entirely defense-we recommend the plan of supporting the paper as less against a single first-rate armorclad, which could perature used in ironing clothes. Melt the paraftine 
specified, as being much the quickest and equally as enter anr of them at any time without any difficulty. under the iron so as to drive it into the wood as 
efficacious. Twenty heavy ironclads could in as many days lay much as possible, then with a cooler iron melt on a 

The Bri tish Jou rnal advises the use' of the following every important town on our seaboard under con tn- coat thick enough to completely cover the wood. bution ; so that by a well-concerted action by an enemy appliances: every harbor on our coast, on the same day, WQulq fall For brasRing small arlicles: To one quart water add 
A dish or tray to contain the fixing solution, and into their hands." half an ounce each of sulphate copper and pr� 

another for washing the prints; a rose, like that of a .. Note.-Defenses are most nrgently required at the first eleven ports chloride of tin. Stir the articles in the solution mdiI 
named." , . 

garde,n watering pot, with very fine holes. This must the desired color is obtained. Use the sulphate of 

be fixed in a piece of India rubber tubing eighteen We believe that a hostile ironclad in New York; copper alone for'a copper color. 
inches or tw� feet long, attached to the water supply: harbor would find herself in very hot water. The To clean rust f1"Qm polished steel, mix 10 parts of 

A couple of glass plates, somewhat larger than the pic- river boats and coasting steamers would be utilized to tin putty, 8 of prepared buck's horn, aDd..25 of spirits 
tures to be treated, and a rather soft squeegee. Instead ram her or destroy her by torpedoes. of wine to a paste. Cleanse the article by rubbing 
of g�, thin sheets of ebonite, mounted on boards to "Our lakeboard' cities are entirely open to the at- with ,this, and finally rub off with blotting paper. 
give 'rigidity, may be substituted with advantage, as tacks of the British na.vy. In twenty-four hours t,he A 'good cement for celluloid is made 'from 1-a..4-English could overrun our lakes with gunboats and vaa l' 
they are less fragile than glass. ironclads by means of the WeIland Canal, and we have shellac dissolved in 1 part. of spirit of camphor and 

Continuing, it says: not a gun to prevent their doing so." 3 to 4 parts of 90 per cent alcohol. Th4H�menllsbould 
Taking the picture in hand from the developing The Welland Canal could be p ut out of service in a be applied warm, and the broken parts securely held 

stage, the first thing to be done is to free it troin the ,ew minutes. Our first wove would be to capture it, together until the solvent has entirely eV'aporated. 
add. This may.be easily and q uickly accomplished by and then no ironclad ,could make her way through it, Tin and tin alloys, after careful cleansing from oxide, 
washing if a good pressure of water be available; and or, if 'any danger, of it appeared, the locks could be de. and grease, are handsomely and permanently bronzed 
we prefer simple washing to treating the print with an stroyed one by one. if brushed over with a solution of one part of sul­
alkali 

' 
.. But we cannot expect to be always exempt from phate of copper (�luestone) and one part of, sulphate 

The print is pl�ed face upward on a glass or ebonite the difficulties that heset nations auy more than other of iron (copperas) ill twenty parts of water. Wht'n 
plate, and a stream of water from the rose is directed powers. Within the last year we have had a difficulty this has dried, the surface should be brushed with a 
upon it with all the force that can be obtained. This with Canada on the fislIing quest

. 

ion, which at one time 

I solution of one part of acetate of copper (verdign
. 
's) 'in 

ill . kl h t th 'd 'f th d promised to be serious, and nothing but the modera- 'd Af al " W qlllc y was ou e aCl , I e evelopment has tion and good sense of this Government prevent d a  acetic am. ter sever applIcatIOns and dry-lngs 
been conducted from one side only; but if the develop- crisis. Canada, with an improvised navy of �wo of the last named, the surface is polished with a· 
ment h as  been effected b y  immersion, then the back as schooners, made actual war upon o�r.fishing interests, I soft brush and bloodstone powder., The, raJsed pOr­
well as the front must be similarly washed. A slip of captured our vessels!>n the most trIflmg �retexts, IJ:Ild tions are then rubbed off with soft leather moistened 
1:._- d h f f th . t scarcely gave them time to meet the reqUIrements nn- . . . . . , . ' -.... .... pa.per presse on t e sur ace 0 e prm , after posed upon them by the au .thorities. Does a,ny one WIth wax ill turpentme, followeq by a rubbing WIth: 
slight draining, 'Yill always indicate if the acid has been pretend to ,say that tbese aggressions would have taken dry leather. ,� ' 

re�ved, E�erience will soon teach th., operator place had the Government of the United States been ",Ie, • 

�eIi this bas been accomplisQed)'Vithout the ��,etlIf\W p�vi4edwith' a d'orce' 6f fifty, h!lavy ironclads and (JurlodU.,. oC Alloy .. 

pt .teRing-- chemically. Tbe prilTt""Is next freed from sevilnty fast cruisers? I unhesltatmgly answer' No.' " The way in which an:alloyof gold and copper orotber 
.water as much as posHible by draining, or, better still, The Admiral's immense navy would undoubtedly metal is affected by a small quantity of impurity pre­
QX 13Sing it on one of the glass plates and passing the prove fltronger than the improvised Canada navy of sents one of the most serious diftlculties with which 
8q�ege�lightly over the back. It is then ready for two schooners. But the fishing treaty aggressions can our case makers and jewelers have to deal in work\ng 
immersion In the fixing .bath. This should consist of be dealt with on a lighter basis than one hundred and gold. It has long been known to workersJn the pre­
t,WOP?U� of hyposulphite of soda dissolved in a gal- twenty' ironclads. To re-enforce their navy, the Cana- cions metal that minute quantities of certain metals 
Ion of water and made slightly alkaline. dian aut;horities, within a few months, came to us and render it brittle and unwor:K&ble: and referring to 

When the print is placed in the bath, it should be purchased an Americ!Ln vessel, the Yosemite. The this, in a lecture at Birmingham, Professor Roberts, 
kept constantly in motion for the first five minutes, and game would hardly be worth the candle if an immense Austen, of tbe Royal Mint, said: 
occasionally for, the remainder of the time-not less navy' is to be created to enable our fishing vessels to "It may'be well to demonstrate the fact. Here are 

t��!l twenty minutes. The picture is then removed violate treaties with Canada. 200 sovereigns. I will melt -them, and will add, in the 
and placed face downward on onEl of the plates, and "We are buUdrng at the Washington navy yard new form of a'tiny shot, a minute portion of lead amount­
the back squeegeed somewhat firmly to remove as much improved rifies equal in workmanship to any in the iog Wonly the 2,oooth part of the mass; first, however; 

'bI f th h i ' world, and the Bureo.u of Ordnance is hard at work - rttl C th Id' t 11 • t hiOO as POSSI e o · e " ypo" so UtlOD. It is then ilO- on the batteries for the Chicago and Boston, which pourlOg a l e o e go 10 0 a sma mgo , w 
mersed in a dish of clean water and kept in motion for will make,when finished, ei�ht 8 inch, nineteen 6 inCh! 

we can bend and flatten, thus proving to you that it is 
afew minutes. It is now removed and placed on."one and two 5 inch; in all, twenty-nine as the sum tota perfectly soft, ductile, and workable. The rest of the 
oHhe plates and the back squeegeed, and next it is r� of all the new high powered guns conta.ined in the mass we will pour into a bar; and now that it is suf-. United States navy; and, to give you an idea of the fi '  tl ld t handl th t I bl to b k mo.,ed to the other plate, face upward, and a stream paucity of resources of thil;! favored land, most of the C1en y co 0 e, you see ,a· am a e rea. 
of wa.ter from the rose with full pressure directed upon forgings for the tubel! and jackets for these guns were it with my fingers, or, at least, with a slight tap of a 
ikll-':Then it is kansferred to the first plate again, this, furnisned by,maIiufabturers in England. Purchasing bammer. The oolor of the gold is quite altered, and 
time with the face downward and the back similarly steel forgings abroad fmay be considered bumiliating has 'become MAnge brown; and experiments have 
t d A for AmElricans, .. but it is no more so than buying any- 1 th t th te 't f th tal th t is, th �eate . fter this operation has been repeated on thing else there'that can be furnished better than here S lOwn a e nacl y 0 e me � a" e re-
both sides, two or three times, the back is squeegeed or.that we cannot furnish at all." sistance of the gold to being pulled asunde�has �en 
and the print again put into clean water and allowed to reduced from eighteen tons per square inch to only five This has some of the right ring to it. We can finish 
soak for teQ. minutes. It is then removed and subjected guns in this country. 'The Canadians showed no feel- tons. These esitlntial changeR in the property of the 
to the syringing and squeegeeing oJ>6t,ations as before. ings of humiliation in buying a ship here, in preference metal have been produced by the.addition of a minute 

By alternate soaking for ten minutes 01' so, and treat- to the mother country. We should purohase steel quantity of lead." 
ing the picture as directed, the last trace of the hypo- In the same lecture-Professor Roberts-Austen Mid: forgings where we can get them cheapest. sulphite call. be more completely removed from the en- The question of humiliation is a purely'sentimental "Here is a bar of tin, 2 ft, long and 1 in. thick,. which 
largement in an hour and a half, or two hours, than it one, and does not apply to the present case. it would be most difficult to break, though it'would 
may be with twelve hours or more of continuous soak- readily bend douhle. If-only I ruba little quicksilver on 
ing, even in rnnning·water, ,notwithstanding that the "We. sitting here quietly, hardly realize that such a its surface, a remarkable effect will be produced-the magnificent channel of trade as Puget Sound exists or 
paper itself may be thick. The force of the fine jets of that we have any rights there, while the Canadian fiuid metal wHlpenetratflthe solid one,'and in a few 
water from the rose dashes, as it were, the hypo out of Pacific Railway is now completed, and it is said that seconds the bar will, 81 you see,' break readily, the 
the paper. It is needless to point out that the plates alTangements are perfected by which freight and pas- fractured surt8.ce being: �bjte, like silver;" , 
used for supporting the prints during the operations of sangers can be promptly transferred by rail and steam- .'1 • , • ships from London, ma Montreal,' to Victoria, and 
IIqneegeeing and syringing should be thorougbly rinsed thence by steamer to Yokohama and Hong Kong. 
each time the picture is removed. There is enterprise for you, well calculated to throw 

The directions here given for washing gelatino-bro- thil boasted enterprise of Americans into the shade. 
The nations of .. the earth are looking for the shortest mide enlargements app]y also to albumen prints. By route to and from China. The nation that can retain 

New Runlan Canal. 

The Rustiian Government has contracted a loan of 
25,000,000 rubles with the firm of Hersent & Co., Paris, 
for the construa6ie&oE the Perekop Canal in Southern 
Russia. M. Lotds Cail!sea.u, a French engineer of Suez 
Canal fame, is to be the chief engineer. ' The canal will 

treatment similar to the above, hyposulphite �ay be possession of the EasterIitrade will be the richest on 
more thoroughly removed from a picture in an hour or earth." ' , ' 
so than it often is by simplyalIowing it to relilain soak­
ing in water for a whole day. 

'Two fiXing b.aths are recommended to be emplQyed. 
This is hignly desirable when working on a commercial 
scale, or' when a large number of prints are fixed in the 
sawe: solution; but it is scarcely necesSarY when only 
ODe o.rt.wohave to be dealt with, provided the solntion 
be Dew and there is plenty of it, and, what is of equal 
hnpOrtance, tlie-prints &Fe kept constantly lIlo�ing 
about whire they are in the solutioIL 

In the event of' a war,the Canadian Pacific road establish a direct communi('.ation between the River 
would fall into our hands. As it is, we have led the way Don, the Black Sea, a.nd the Sea of Azov, and will also 
across the continent, and cannot stop Canada from be the medium of connecting several South Russian 
building railroads. It is not our part to violently op- railway lines. It will be of considerable strategical hn­
pose the execution of peaceful enterprises, or to go to portance, but its commercial significance will be stUl' 
war for the purpose of hindering the development of greattlr, as it will enable coal to be .. brought from the 
Canada. rich mines in the vicinity of the River Don tO�e Black· 

In fine, we believe that AmerictIo is, not yet forced to Sea,where their sellingp� will be lowet:,�han that; 
the wall. We doubt if i1he is ilV su,ch impemtive need of �lisb ooal8, which, at present, a.ro tbe"only kiod 
of a navy AS the Admiral thinks; 'We beUeve there fU"e, UlIe<\ Il.t ��inople and the Black� ·pOrta., 
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IlIIPROVED CATTLE StANCHION. 
The cattle stanchion which we herewith illustrate 

is the invention of Mr. John Priest, of Franconia, 
N. H. The , stanchion is pivotally held between the 
floor of the stable and any stationary upper beam, by 
two bolts, arranged as clearly shown in the engraving. 
To one end of the ba,se block is rigidly connected a 
vertical upright, to which is rigidly connected a cross 
bar formed with an elongated slot. To the other end 
of the block is pivoted a swinging bar, whose upper 
end slides in the slot in the cross bar. Above the 
cross bar is a catch bar, formed with a slot, through 

, . 
formed w ith lugs, through which passes a rod con- i 'at night, as the green disk, K, is then in front of the 
nected by a link with arms secured to a shaft passing lamp. When in a horizontal position, the arms rest 
transversely through the boiler. On the outer end of upon the rubber blocks on the arms, E, of the standards, 
this shaft is a crank arm, D, to which is attached an D. The signal will return to the red or danger position 
adjustable rod connected with an arm secured to the automatically the instant it is released by the operator, 
reversing shaft, as shown in the large view. In the or in case of breakage. The failure to operate the sig­
arm are apertures, which permit of regulating the nal, either on the part of the attendant or owing to 

PRIEST'S IMPROVED CATTLE STANCHION. 

which the end of the swinging bar projects. Upon 
one end of the catch bar is a bracket carrying a bolt 
pressed forward by a spring to enter a hole in the 
swinging bar, and thus hold the parts in the position 
shown by the full lines. When the bolt is withdrawn, 
the catch bar can be raised and the swinging bar 
moved to the position indicated ' by the dotted lines. 
A preferred �ethod of preventing the cattle from 
raising the catch bar is by means of a plate secilred 
to .the outer face. cif the swinging bar, which prevents 
the animal from passing its horn up through the 
slot and raising the bar. When the plate is used­
the locking bolt being, of course, then left off-the 
catch bar can be raised by pressing on the short handle 
end of the bar by hand, or by means cif a pole frOIn 
the rear of the stall ; but when the bolt is used, the 
stall must be entered to release the bolt or raise the 
bar. The upper stationary beam carries two down­
wardly extending arms, so arranged that when the 
bar is swung back to the position shown in dotted 
lines, the stanchion will be held in a line parallel with 
the beam, that is, it will be prevented from turning 
on its pivotal supports. ' 

,. 4 • • •  
EXHAUST MECHANISM FOR LOCOMOTIVES. 

This exhaust mechanism for locomotives operates 
automatically, and in accordance with the travel of the 

throw of the arm according to the travel-of the cylin­
der valves. When the arm on the reversing shaft is in 
mid-position, the doors are nearest each other ; when 
the ,arm is ill either extreme position, the doors are 
furthest apaxt. 

The doors are moved simultaneously toward or from 
each other, according to the oscillation of the reversing 
shaft, and thereby open or close the upper end of the 
exhaust nozzle, thus increasing or diminishing the 
opening for the free exit of the exhaust steam. The 
doors swing inward toward each other when the en­
gine is using the least steam, and are swung apart and 
opened when the valves are opened to their greatest 
extent. This automatic opening and closing of the 
doors permits a free escape of the steam, thus prevent­
ing back pressure in the cylinders, increases tho steam­
ing qualities of the locomotive, and effects a saving of 
fuel. One lever arm, D, operates the doors upon both 
sides of the nozzle through the connections Flhown In 
Fig. 2. 

The inventor of this mechanism, Mr, Ira F. Wallace, 
of Altoona, Wisconsin, a locomotive engineer running 
on the eastern division of the C. , St. P., M. & O. Rail­
way, has had his invention on an engine for the past 
year, the result being, as shown by the monthly official 
report, an increase of from 8 to 10 miles per ton of coal 
with this engine over other engines of the same class 
on the same division. 

Liquid Fuel. 

It appears, after an experiment of several months, 
that ferry boats plying between San Francisco and 
Oakland, which had been fitted up for burning petro­
leum, have now gone back to coal. The economy, as 
we understand, so far aR the consumption of fuel is con­
cerned, is said to be decidedly in favor of petroleum ; 
but the trouble in its use came from the intense heat 
produced, by which, or by the peculiar nature of the 
combustion, the iron of both the furnaces and boilers 
began to indicate rapid deteri�ratio.n-hence the re­
turn to coal. 

., ... 
Instantaneous .Proce •• _Uh DUulDen. 

To obviate tha drawback of the very feeble sensi­
tiveness of bitumen of Judea, a process has b!'en con­
ceived, published quite recently by Geymet, which 
process consists in the application of a film or, better 
still, of a print in carbon, superimposed on the film of 
bitunien. This is how it is worked : The zinc is first 
covered with a film of bitumen in the ordinary way ; 
then a carbon image is developl)d on paper for double 
transfer (flexible Aupport), and transferred to the film 
of .bitumen. This image forms a protection. The 
bitumen is then dissolved with spirit of turpentine, 
but the bitumen coating is not disso'ved where it is 
covered by ' the lines of the carbon image. The plate 
may then be etched with acid in the ordinary manner. 
Again, the film of bitumen may be covered with one of 

' bichromated albumen, exposed to the light, developed 
in cold water, and then the bitumen not covered with 
albumen dissolved. 

-. f • • •  

IMPROVED RAILROAD; SIGNAL. 

The object of this signal, which may be used on 
either a single or double track road, is to enable the 
operator to communicate accurately with trains at a 
distance the condition of the block or track while the 
trains are under full speed or otherwise. The vertical 
post, A, is provided with a horizontal top bar , and a 
stationary lamp, B. Upon each ollter end or the top 
bar are secured standards, D, formed with horizontal 
arms, E, upon the upper surface of each of which is a 
hard rubber block. Pivoted to each standard is a light 
metal frame, formed at one end with two distiuct cir­
cular openings, and having the sheave, F, rigidly at­
tached to it. Secured to the rectangular portions of the I 
frames are wooden arms, J, which constitute, by their 
position in relation to the standards, signals by day. 
Cables attached to the fixed sheaves, F, pass down­
ward over sheaves, F', to the bell crank levers, H, in 
the station, I, where they are operated by means of the 
'cords, M, which are attached to the ceiling�at one end, 
the other ends entering apertures in the levers and 
terminating in suitable handles. 

The different positions of the signal arms are con­
WALLACE'S EXHAUST MECHA,NISM FOR LOCOMOTIVES. trolled by the position of stops, N, upon the cords, 

which come in contact with the upper side of the 
cylinder valves. Opening into the smoke stack is the lever when the handle is drawn back. When the sig­
exhaust nozzle, to the upper end of which are hinged nal arm is thrown to a vertical position, it indicates a 
doors operated by levers connected with the reversing safety signal by day and the unobstructed white light 
shaft. Fig. 1 is an enlarged end view, and 'Fig. 2 is a by night. When the arms are set in a horizontal po­
side elevation of the improvement, which ' is shown sition, a danger signal by day is indicated, and as the 
attached to the locomotive in Fig. 3. The cylinders 'I:ed disk, L, is then in front of the lamp, a danger signal 
exhaust into the nozzle or pipe, A, which is provided 'is'indicated at night. When the arms are at an angle, 
on two opposite sides with the doors; B, which are a cautionary signal ,is indicated by day and the same 
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COX & BLACK'S IMPROVED RAILROAD SIGNAL. 

breakage, is a notice to the approaching train that 
something is wrong, which in itself is a signal to stop 
and ascertain the cause. 

This invention has been patented by Messrs. J. C.  
Cox and W_ F. Black, of  Louisville, Ky. 

• Ie � • 

TROUSERS STRETCHER. 
Trousers stretchers now in use, while stretching the 

trousers, give an objectionable shape to their bottoms, 
and form a crease front and back. Another objection 
is that they are not adapted to different sizes of trou­
sers. It is claimed for the invention here illustrated 
that it is adjustable to any size of trousers j' that it will 
not form creases in them ; and by the use of adj us table' 
fo;ms inserted in 'their bottoms, it not only doe$ nt4 
give any objectionable shape to them, but directly 
tends to reRtore their original shape ; it is thoroughly 
effective in stretching the trousers, as well. Engaging 
with the upper and lower part of the pantl\loons is a 
clamp, Fig. 2, consisting of two bars united at one end 
by a bent spring, and provided at the other end with 
a slotted strap and screw, Fig, 4, by means of which 
the bars are held against the trousers. Within th�:b0t­
tom of each leg is placed a tree, Fig. 3, the bars of 
which have rounded faces, and can be adjusted, by 
means of a rod and. clamping screw, so as to properly 
occupy the bottom portion of the pantaloons. When 
the clamps are located in the position shown in Figs. 1 
and 2, they grasp the top and bottom of the panta­
loons. Connected with one of the clamps is a tube in 
which slides a bar entering a socket secured to the 
other clamp, the tube being provided with a screw for 
holding the bar in any desired position. Attached to 
the bar is a knob that allows the hand to obtain a firm 

WESTON'S TROUSERS STRETCHER. 

grasp. This telescopic connection of the tube and 
rod permits · of the proper stretching of the trousers, 
and ad.apts the stretcher to trousers of different 
lengths. When the straps are releasedj the springs 
cause the bars to 'spring apart, thereby disengaging the 
clamps froni the pantaloons. 

This invention bas been patented by Mr. E. C. Wes­
ton, of 17 South 40th Street, Philadelphia, Pa. 
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EXPERIDlf'l WITH PAPn RINGS. 
The annexed engraving, from La Natu';:e, shows the 

method of preparing paper rings for the performance 
of a curious experiment. Take three strips of ' paper, 2 
inches in width by from 2 to 5 feet in length, and with 
one of them form a ring, as shown, in Fig. 1� by pasting 
the two ends'together. Before.pasting the ends of the 

ducing the veiocity of the, motor by the method of main as a standa.rd for verifying either the produe�91 
transmission, it hIlS seemed to,me mqre 'advantageQus casting or such screws ,as have got vut of trwp.� 
to allow the screw to have a very high rotary sp�. use. ' 
It is well known that' the resistance of water rapidly The screw With variable pit�h, which is so compU­
increases in measure as the speed of a body uioving in cawd and so difficult to make; Can be formed with the 
it augments ; and, in order to obtain a diruinution of same ease. This method of marinfactu� may likewiae 
the screw's recoil, and reduce the loss of live power due render services in teaching, by permitting of rendering 
to the whirling of the mass of water set in ICotion, we the generation of the helicoid tangible, this belug a 
ought, therefore, to approximate the conditions offered surface whose form and properties are understood 'lltp 
by a screw thl\t takes its bearing point upon a solid difficulty through diagrams and drawings.-,-(J; TrOUtle, 
nut. ' . 

in La Nature. 
This high speed necessitates a large reduction iI.t the .. ... • . 

pitch of the helix, which is likewise a favorable con- HOW , THE NAVAJ'O INDIANS lLUtE . BLAlV'XE'1's.' 
dition, since the resultant of the forces due to the in-, BY w. MATTHEWS. 

e�tia of the water, acting upon each element of the sur-! , The art qf weaving is undoubtedly of high antiquity 
face of the blades, advances toward the direction of among the American aborigines, and was brougbt-to 
the axis-the direction in which the useful effect must great perfection long before the advent of the wh�te 
exert itself. There likewise results less of a tendency man. My reasons for thus believing cannot be disCussed 
� the water to take on that rotary motion that, gives in the. limited space here allotted to me. ' Probably iJil 
liSe to .6 centrifugal stress, which forces it to escape no tribe on onr coThtlnent at the. present time are hig�r 

" ' through the circumference of the helix, and is, as well l'esults in wea.ving obtained, or ruder means employe� 
known, the cause of jarring and loss of live power. , . ' than among 'the' 'Navajo Indians of New Mexico a� 

Experiment has confirmed this view of the subject, Arizona,. and ,muong ' none, perhaps, has the craft 
for, upon increasing the rotary speed up to 2,400 revO- of the weaver been leSs europeanzied. Hence a brief 
Illtions per minute, the , Ilerforma.nce oOhe screw very, description of their ·processes and appliances carulQt 
notably increased, while at the same time the -boiling: fail to interest the student of this art. , ' 
of the water astern ,was observed to diminish, the jarr- in preparing their wool, the Navajos now use' phe 
ing to cease, and the motion to bec.ome perfectly regUe' hand ,oll-rd, . PUl'chased from the; Americans. ' Previ9!l� ' 

, lar and easy. . . to the, introduction of this tool, a tedious methoq ,of , 
As these t!xperimen� necessit.ated the trial .of alarge pick!pg with ' t�e fingers and rpIJing between th�;�p� 

EXPERIKEN'l WlTH ·PAPER BINGa 

second ring, give the paper a single twist (Fig. 2), and 
before completing the third ring give the strip two 
tWists. These twists in the completed rings (1 and 2) 
will be so much the less perceptible In proportion as 
theIr'diameter is greater. 

. 

. 'Xfwe �  a pair of seissors and cut through the crr­
�¥iJ�rence of ring No. 1 in the 1��ction s�own by the �t�J!.n�}Vlihall .ob.Wn .tW1U;iJ;ag�a.s $l!own in-N'O: 
t.�?rOOeeding in the same way with ring No. 2, we 
shan obtabi a single elon��ted ring, as shown in No. 2', 
and, with No. 3, two riulti which are connected like 
the"iinks .ofa chain, as shown in No. 3'. 

�,.J\" .;,.' ----_ .. _.�.H'_._---'--� 

,.,1. nw KETHOD OF COlfSTRUCTING PROPELLER , 
SCREWS. 

. For several years past I have been engaged in study­
ipg the application of electricity to the propulsion of 
ilmall boats, and I now desire to communicate to read­
ers the conclusions to which I have been led by my ex­
periments upon the operation of the screw, as well as 
a new method of constructing the latter. , 

�y,J»Otolo, which, with a minimum weight and size, 
develops very great power, gives its maximum of . per­
forman,oo with a velQcity of seyeral thousand revolu-

' ilons per minute. We have here, then, very different 
fWJ,t,Ures from those presented by steam motors, which, o��olint of the inertia of their oscillating parts and 
the limited resistance of certain portions, are unable to 
practically exceed quite ' a low speed , Instead of re� 

CONJTRV'OTION OF A DLIX, 

.number of screws of variable shape and pitch, . I was w�s,elDploye<L . They still spin their wool-w,itl1.' t�9.�d 
led to devise a method, of construction much simpler p.istatr, consisting .of a simpI'e . ,rod qf woOd: .t.hi'\at 
than those that are in �se. The making of the mould througl;1 a hole in the center of · a  round disk,· althougl,t 
for a helix is, in fact, an operation that requires quite their ' Mexican neighbors on the Rio Grande, with 
a deep knowledge oLgeo- ' 

metry, since it includ,es the 
making of working dr(l.w­
ings of the blades, of de­
veloping and laying down 
quite a large number 'of 
cylindrical sections concen­
tric with the blades, ' and 
of cutting out templets, 
which, when afterward , 
centered, permit of carving 
in a wooden mO}lld the 
curves of the sootf6ns,that 
are afterward.conIl�by 
surfaces in which the sen­
sation of continuity, ada, 
consequently, the skill of 
the workman, plltYs a great 
role. The result is thitt 
such pieces can ' be made 
only by a small number of 
special workmen, and that 
the net cost of thllm is 
high. ' 

On the contrary, the new; 
mode of construction pre- ' 
sents such simplicity that 
any workman c�n'thereby 
make a model of, a screw. 
It is as follows ! 

In a cylinder of a diame­
tel" equal to that of the 
boss of the screw; I make a 
helicoidal groove, 'I\n opeIj.­
tion tha't the gear lathe ' 
performs with perfect'regularity. I a'fterward' take a whom they have had constant intercourse.jI!, ��f:ap9 
series of metallic rods, of a .  diameter equal to the in wal' for the. pAst three . hundred years.' u� ,the sp!n­
width of the groove, and i�sert one of their extremi- ning wheel. A;nd although they probably possess suf­

ties in the latter at right angles with the ftcient ingenuity to Dlake ;wheels, . and : uildoub�ly 
'l!-xis Of ihe cylinder, pressing, as I do so, have ample means to'purchase them, they ��v�' ;�ev,er 
'one closely against the other, so as to se- adopted them. 'Phey cliI!,g to tbe �lder and sip)p'ler 
cure a contact. We thus, with the great- implement. ' . 
est ease, form a helicoid or determinate 'I'heir most importllont native dyes are the fol!Q�4NP 
pitch. It only remains to connect the ,A dull, brownish-red (approximatingthe tint of-bw:nt 

,outer extremities of the rods by means of a sienna); ' a deep black, and it briili�t yell�w. T�e'-i:9� 
strip of thin metal, to which they are then ' dye is a decoction ofthe bark of alder,. mixed with\ tbe 
soldered in order to fix their position, and bark t>f the 'root ' of mountain maJ;lOgany (ae1'oeo ca,� 
to likewise solder together the , lower ex- pus). The yellow is 'aAe�octio� qf the flowers, of a.s,*" 
tremities, and finally to fil( in the spaces cies of Senecio, ' with a crude native alum (almoge�) ·for 
between the rods with an easily fusible the mordant: 'The pi�k d.ye �s made ��d;hro.wiI!,g�!!1i9 
metal. In this way J obtain two surfaces, a strong decoction of the twig1l 9f. �rom!lo�ic s.u�ac (R�� 
with which the rods .are flush, and which diver�iloba) a. calci,ned. lfti:xfure C?f ' piQ,()Th guW',wi,t,4 ,!J. 
sensibly coalesce 'with the geometric mineral substance called by the Navajos tse !fOlD. 
helicoid, having exactly the pitch that ; Besides these colors, they had, in old times a� th�r 

·was chosen. have to·day" wool'Df three differept natural tints, viz., 
Moreover; I can form the geometric the white '" of the ordiftary sheep, the rusty bro�n of 

helicoidal surface perfectly by making the so,calied black sheep; and the. gray ' wool of .the 
one of the angles of the tool coincide with . gray sheep. So, before the introduction of new colors 
the tracing of such surface on the cylin- by the whites they had a fair range .of tints wherewitl) 
del'. If it be desir�d, curved blades may to execute their artistic designs. 

. 
be cut out on the surface thus formed, In time the Mexicans gave them indigo, and, as far.as 
anI! the face tha.t is. not designed to act I have observed, this is the only dye which the Spanish 
can be strengthen.ed , by, means of some Americans introduced. With this, by varying, . tll� 
plastic material. In tlJ.is way, there msy strength of the solution, they color their wool 'ot difJel\" 
be easily obtained, a.t ,slight expense, a., ent shades of blue, 'and by adding their native yellf>w 
mould, by means ofJvhich perf�ctly regll-' they make different shades of green. 

' 

1. Grooved o,.lfuder. 2. Details of Grooves. 3. lJos8. 4.and II. 'l'bree-bladed ScrewS: 

1801' screws of, definite. pitch may be cast. :· Blit the Mexicans brought them , another material, 
· As the Jiloull! �8· :.0' a, 1lon-distorta,ble which has added even more than-indigQ to t1;te.beauty 

8Ubstanqe. de,ptiv�l ot 'Core. it will re;i of their fabrics. This is the �htscarlet, ol9t4 )wEt'Wa 
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as bayeta. The face 0 f this cloth has a long nap ; the 
Indians ravel it and use the weft. Some of the Eastern 
correspondents of the Textile Record will be able to 
give more trustworty information concerning the 
sources of supply of this cloth than I can. Originally 
brought from the south by the traders from Old Mex­
ico, it is now procured from the wholesale dealers of 
our Atlantic seaboard by the Anglo-American tradflrs. 
It is much superior in finish to the scarlet strouding 
supplied to the Indian tradeof the North, and although 
it comes labeled with an illuminated Spanish coat of 
arms and th.e legend in Spanish, " Bayeta de cien hilos 
grana," it is probable that it is now made in England, 
it not in the United States. 

Of the materials and colors above enumerated, some 
of their most beautiful blankets are still made. But of 
late years the Yankee traders have brought much 
American yarn into the country, and the finer serapes 
are now largely made of Germantown wool. This is 
most likely to be the case in blankets made to order 
for Americans, since the party giving the order is 
usually required to supply the yarn. 

Our traders have, strange to say, introduced no new 
dyes among them ; but I believe that a good series of 
aniline dyes would be extensively purchased by the 
Navajos if they were once taught the use of them. 

To make an ordinary blanket, the weaver usually 
proceeds in this way : She selects two slender straight 
trees, about 6 or 8 feet apart, or erects two posts about 
the same distance from one another. To these she 
lashes two horizontal parallel poles-one close to the 
ground, the other at a; height of 6 or 8 feet, according to 
the size of the blanket to be made. This arrangement 
serves as the frame to which the loom is secured. Thus 
it is evident that the web must hang vertically before 
the weaver. 

Two stout, round sticks, each about an inch and a 
half in diameter, form the beams of the loom. I will 
call the upper stick the yarn beam anel the lower one 
the cloth beam, from their counterparts in the Euro­
pean loom ; but they differ from the latter in that they 
do not revolve. The warp is never wound around the 
one, nor is the finished web ever wound around the 
other, hence the Navajo cannot weave a piece of in­
definite lengtb. The yarn beam is secured with cords 
to the upper transverse pole of the frame, so as to hang 
horizontally, and the cloth beam is tied to the lower 
pole ; the distance between the beams being the length 
of the proposed blanket. 

The application of the warp is the next thing in 
order. An extra stout woolen cord is laid along each 
beam parallel to its axis, on the upper side of the 
lower beam and on the lower side of the upper beam. 
These cords are secured in position by means of. a 
spiral thread. The warp is then fastened to these 
stout cords, and when the blanket is finished they 
are found included in it, forming the borders at the 
ends. 

When this is done, the hea-lds are applied by looping 
one continuous string in figure 8 loops, twisted once in 
the middle, one of the circles of each figure 8 including 
the selected thread of the warp, and the other passiug 
around the rod. In ordinary weaving, only one set of 
healds is used. The place of the other is supplied by 
putting a stout rod into the shed. When the weaver 
wishes to pull the healds forward, she pushes this stout 
rod up out of the way, and draws the rod which holds 
the healds;toward her. For the next castof the shuttle 
she draws the stout rod downward, and so throws the 
warp in the healds backward. 

I say " shuttle" only for convenience of description. 
Properly speaking, the Navajo woman has no shuttle. 
If the pattern is a simple one, where a single thread of 
the weft is passed the whole way through the shed, the 
yarn is wound on a rough stick or slat ; but if the pat­
tern is intricate, where each thread of the weft is re­
versed every inch or two, the yarn is simply made into 
a small skein and shoved through the shed with the 
finger. 

Their substitute for the reed is a small wooden fork, 
having about five or six tines. With this the weft is 
made to lie smoothly ; but in beating it firmly into 
place another instrument is used, which I will call the 
batten. The batten is a broad, thin oaken stick ; it is 
inserted lengthwise into the shed, and applied to the 
weft with firm blows. It is by the vigorous . use of 
this tool that the Navajo blanket is rendered water­
proof. 

The weaver sits on the ground, and works from below 
upward. When the web has been completed to the 
height of about two or three feet, the cords which 
fasten the yarn beam are somewhat loosed or length­
ened, the beam is lowered, the finished portion of the 
web is folded and sewed with coarse stitches down to 
the cloth beam, and the unfilled warp is thus brought 
within convenient reach of the artisan. This arrange­
lUent supplies the place of the revolution"of the beams 
in our looms. You will rarely see a new Indian blanket, 
except one of the smallest size, in which the marks of 
these stitches are not visible. 

Ititntifit �tutritan. 
diagonal ridges are seen to run continuously in one di­
rection, while in others the direction is varied, so as to 
make diamond or zigzag figures. These effects are pro­
duced by using three sets of healds, which are applied 
to the warp and actuated on essentially the same me­
chanical principle as those employed by our own weav­
ers in making similar fabrics. In goods of this descrip­
tion the Indians do not attempt such elaborate designs 
in color as they do with goods woven with a single set 
of healds. Uusually, diagonals are seen in one solid 
color or in plain stripes ; but they ar� more extensively 
manufactured by the Pueblo Indians than by the 
Navajos. 

The Navajo blankets, notwithstanding their weight 
and thickness, are all single-ply, and consequently the 
figures are the same on both sides, no matter how in­
tricate they may be. The Indians do not understand 
our method of producing figures by completelyhiding 
one set of threads with another set ; but neither, it 
would seem, are our weavers capable of making single­
ply patterns like those of the Indians ; and this obser­
vation leads me to close with a few remarks to th08e 
American manufacturers who are endeavoring to imi­
tate the Navajo fabrics. 

Of all the imitations I have seen, only those of the 
plain striped patterns are even tolerably successful ; 
where the more intricate patt.erns are attempted, it 
always results in failure. It must be remembered that 
the Navajo woman has a separate shuttle or skein for 
every element of her pattern-to. see a dozen different 
little skeins hanging from the front of a growing web 
is a common sight-and that the shuttle is not thrown 
the whole width of the web in every case, but only the 
width of the particular figure to be represented. A 
similar result, it seems to me, could only be produced 
cheaply on our looms by using a single warp thread 
dyed of different colors, the length of each colored sec­
tion being carefully computed, so that when woven it 
would make a definite pattern. But even if.this arrange­
ment were possible, Illany blankets of the same.pattern 
would have to be woven in order to " make it pay." 
How, then, would such blankets compare with those of 
native make ? Of the many hundreds of the finer 
Navajo blankets which I have examined since I have 
boon in New Mexico, I have never seen two of exactly 
the same pattern. Every owner of· a genuine blanket 
of this kind may feel reasonably certain that he pos­
sesses an article which has not a duplicate in the whole 
world. 

Expensive as these blankets are, tne weavers are but 
poorly paid for their trouble. From three to six weeks 
are commonly spent in making one of the best serapes. 
They do not weave them for sale ; there is too little 
profit in making them, and the Navajos are too wealthy 
to seek income from such a source. The women weave 
them partly for artistic recreation-just as our ladies 
embroider-and partly for the sake of personal adorn­
ment. It is only when they get tired of a blanket and 
want a new one, or meet with heavy losses at monte, 
that they sell it. Hence new blankets of the best work­
manship can rarely be obtained except at exorbitant 
prices. 

Blankets are, however, not the only " fruit " of the 
Navajo looms. Handsome sashes, garters, bands for 
the hair, and saddle girths are also woven ; the appara­
tus for making which necessarily differs in size from 
that used in weaving the blankets. They also knit 
stockings and slippers with four needles.-Textile 
Record. 
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discovered, of which Professor Lanciani remarks that 
" the enormous size of its blocks, the beauty and per­
fection of its masonry, and its wonderful preservation, 
make it compare most advantageously with the Cloaca 
Maxima, to which it is altogether superior as regards 
length and extent of district drained. " 

The introduction of pure drinking water to Rome 
was effected in the fifth century of its foundation. 
" Fancy what must have been in early Roman times 
the sanitary conditions of a town, the drains of which; 
not washed by any influx of wate!', communicated 
with the streets by large unprotected openings and 
emptied into a ri .... er, the polluted waters of which were 
drunk by the whole population." 

The magnificent water supply brought into Rome by 
means of fourteen aqueducts was its salvation. The 
aggregate length of these aqueducts was 359 miles, of 
which 354 miles were in tunnels. The longest of these 
tnnneis is that of Monte AfIliano, 4,950 meters long, 7 
feet high;and 3 feet wide. 

The public cemeteries for the reception of the dead 
of the poorer classes were huge pits, into which the 
bodies were tumbled promiscuously. In one place a 
mass of human remains 160 feet long, 100 feet wide, and 
30 feet deep was found, which is estimated to have 
contained 24,000 bodies. In and around the great 
Esquiline Cemetery the refuse and garbage of a popu­
lation of nearly a million of people were heaped. 
Finally, in the reign of Augustus, the whole of this 
was buried under a mound of · earth 25 feet high and 
a third of a square mile in surface, on the top of 
which magnificent gardens were laid out. This pro­
duced an immense improvement in the health of the 
city. It would seem, from what one sees in and about 
Rome, that there were skilled engineers in those 
ancient days. The sewers in many instances have 
outlasted the temples and palaces. 

" I  • . • 
Lhne Cartridge •• 

The cartridges have been found most valuable for 
work in many kinds of stone, including granite, Port­
land stone, sandstone, etc., as well as ma80nry of stone 
or brickwork. A block of granite weighing about four. 
tons, and embedded on two sides and at the bottom in 
strong cement, was recently moved easily by two 
shots. In experiments for the Admiralty at Portland, 
three shots of lime cartridges got thirty tons of stone 
in large merchantable pieces. The cartridges were 
used with �eat success for upward of tw�lve �p� 
in. the . .,form!ttion o.f J!J.e COQen.hagen Tunnel, �.

0
_�!<Jl 

London, and they are now in use for removin� tpe 
sandstone in the excavations of the Mersey Tunnel 
Railway Company, at Liverpool. 

.. . . . . 
The LOngest Tunnel In the World. 

An engineering work that has taken over a century 
to construct can hardly fail to offer some points of �n­
terest in its history, and illustrate the march of events 
during the years of its progress. An instance of this 
kind is to be found in a tunnel not long since completed, 
but which was commenced over a hundred years ago. 
This tunnel, or adit, as it should be more strictly 
termed, is at Schemnitz, in Hungary. Its construction 
was agreed upon in 1782, the object being to carry off 
the water from the Schemnitz mines to the lowest part 
of the Gran Valley. The work is now complete, and 
according to the Bauzeitung fur Ungm"1/, it forms the 
longest tunnel in the world, being 10'27 miles long; or 
about 1 mile longer than St. Gothard, and 2� miles 

.. I • I • longer than Mont Cenis. The height is 9 ft. 10 in. and 
Ancient Hypene. the breadth 5 ft. 3 in. 

The Boston Medical Jow'nal has recently published This tunnel, which has taken so long in making, has 
a lecture on the hygienic laws and sanitary conditions cost very nearly a million sterling, but the money ap­
of ancient Rome, which formed one of a course of pears to have been well spent ; at least the present 
lectures delivered before the Lowell Institute by Pro- generation has no reason to grumble, for the saving 
fessor Lanciani, the Government Director of Archreo- from being able t(;) do away with water-raising appli­
logical Researches at Rome. ances amounts to £15,000 a year. There is one further 

As might be expected from such a teacher, says the point, however, worth notice, for if we have the ad­
Sanitary Engineer, especially when speaking to such vantage of our great-grandfathers in the matter of me­
an audience, the address contains much that is inter- chanica 1 appliances, they certainly were better off in 
esting to the modern sanitarian. Professol' Lanciani the price of labor. The original contract fol' the tun­
suggests that the existence of a thriving and healthy nel, made in 1782, was that it should be completed in 
popUlation in the Campagna about Rome, where a few thirty years, and should cost £7 per yard run. For 
centuries later (at the beginning of the historic period) eleven years the work was done at this price, but the 
the locality is described as pestilential, may have French revolution enhanced the cost of labor and ma­
depended on the purifying influence exerted by vol· terials to such an extent that for thirty years little pro­
canic fires and sulphurous emanations. At all events, gress was made. For ten years following much progress 
malaria invaded these regions as soon as they ceased to was made, and then the work dropped for twenty years 
be volcanic, and a proof of its prevalence is found in the more, until the water threatened to drown the mines 
large number of altars and shrines dedicated by the out altogether. Finally, the tunnel was completed in 
early inhabitants to the Goddess of Fever. One altar 1878, the remaining part costing £22 a yard, or more 
has been found which was consecrated to Verminus, than three times as much as the original contract rate. 
who to-day would be reckoned as the God of Bacteria. • I • • • 

By the construction of drains and sewers, the pro- Phosphorescent Photography. 

viding a general water supply, and by regulating We publish in this week's SUPPLEMENT, No. 580, an 
burials, etc., Rome was gradually made a healthy city. interesting paper by Dr . .Jno. Vansant, on phospho­
When these improvements fell into disuse, after the reacent photography. It is of special interest in con­
fall of the empire, the vicinity again became pestife- nection with the article on the same subject pub­
rous, and again they resorted to worship to avert the lished by us in the SCIENTIFIC AMERICAN of October 
evils, and built a chapel for the Madonna of the Fever. 16, 1886. Dr. Vansant, it will be seen, has followed the 

Many blankets, particularly those used for saddle 
blankets and women's dresses, are made in the style of 
our tweeds and diagonals; In lome specimens the 

The great sewer of Rome, the Cloaca Maxima, is well same path as that followed by M. Ch. Zengler. His 
known as one of the oldest triumphs of sanitary I practical dark room notes are of interest to all pho­
engineer�. Recently a still larger sewer has been tographers. 
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Keeent Procre •• In Oa e  Dlanurae&ure ot EIplod .... e.. of these two substances to yield the maximum explo­

Several new processes liave recently been patented in sive effect_ He has named tbis mixture " bellite," and 
France and Germany for the manufacture of explosives_ recommends its use as a substitute for the coarser kinds 

Fall oC the Sheep.head BaJ" Water Tower. The improvements conl'list chiefly in the substitution of gunpowder used in the larger fire arms. 
To the Edi to·r of the Scien t'iflc American : of other detonating substances for nitro-glycerine, as Bellite 'has the important quality of not being spon-

As I see in your paPer several theories advanced in most of the accidental explosions in mining operations taneously explosive ; it can, therefore, be manipulated 
regard to the fall of the stand pipe at Sheepshead Bay, in late years have been caused by explosives in which and transported without any risk. To cause it to ex­
I wilt advance my theory, and if you think it worthy of nitro-glycerine forms the chief ingredient. plode, it is necessary to bring it into contact with a 
publication, you may publish the same, and I will need The use of nitro-glycerine and explosives derived light or with some substance which is strongly heated 
but few words to express it. The actual cause of the from it are now under' the discussion of the legislature Numerous experiments have been tried, in order to 
bursting of said pipe I believe to be the vibrations of of this and several of the European'countries, and it is determine whether it is possible to explode it by a 
tlie water inside of tube or pipe, caused by and from hoped that the la�s relating to the use and sale of· ex- violent shotlk; but, in the two years during which·these 
the motion of the pumps, by which motion, on the plosives may be modified in a way which will exclude experiments have been carried on, it has never been 
stroke or discharge of the pUllips, the water in the the storage and transportation of large quantities of made to explode by a shock alone, or by friction. Both 
tube would have to rise, and on the receding motion materials which are now known to be spontaneously dinitrobenzine and ammonium nitrate are st,able com­
would drop back, which rising and falling motion explosive. pount'ls, if in their preparation care be taken that there, 
would cause a greater strain on pipe than if it had been Nitro-glycerine was discovtll'ed in the year 1847 by remains no excess of free nitric aeid. P. J. Cleve, the 
full of water, said vibrations being kept up until there the Italian chemist Sobrero, who was a pupil of the well-known professor of chemistry in the Swedish Uni­
was gained a regular rising and falling motion of water celebrated French savant Pelouze, who had previously versity at Upsala, has confirmed these statements .of 
in pipe. Hence the rumbling noise and the irresistible de!!cribed in 1838 the preparation and principal pro- the discoverer, and has certified that bellite may ·be 
force. WESBY KORMs. perties of gun cotton. It is, however, chiefly due to stored or transported by railway without any danger 

Salina, Kan., January 28, 1887. the investigations of the Swedish engineer Nobel, of spontaneous explosion. 
.. • • • .. whose death was recorded only a short time ago, tliat Bellite appears to have a power which is greater than 

Chauces Cor Trade wUh llIadagascar. we are indebted for an exhaustive examination of the any of the explosives at present employed In one ex-
'To the Edi tor of the Scien tific A me1'ican : properties of nitro-glycerine, and for the present periment 15 grammes, exploded by means of all ordin-

Much has been written in reference to possible mar- methods which are in use for rendering it a suitable ary fulminating cap, projected a shell weighing 42-5 
kets tor manufactures, and ' it would seem that e-xplosive agent. The various explosives now manu- kilo. to a distance of 120 meters; and in experiments on 
Mada;tascar, now that the war is over, offers some- factured and known under the names of dynamite, blllJ!ting, bellite has been found to remove a greater 
thmg or a. fleld. Recent investigation shows that sebactine, extra dynamite, petrolite, nitrolite, and quantity of rock than tpat obtained by employing the 
there is a pressing demand for various manufactured possibly many otherS, consist o f  nitro-glycerine mixed same weight of explosives derived from nitro-glycerine. 'goOdS, 'and exi�ava.gant prices are demanded and ab- with different proportions of solid materials, such as The mean force of bellite is equal t() thirty-five times 
tained for articles of every day use in countries more charcoal, gun cotton, nitrate of potash, and different that of ordinary cannon gunpowder. 
favored WIth the one great · necessity for commerce, kinds of porous earth and clay. All these compounds The Swedish artillery have made a series of experi­
i. e., transportation. A personal inquiry and research have given rise to numerous accidents, by reason of ments with this new explosive, which go to prove that 
on' 1;11e °:west coast of the isll.l.nd of Madagascar has their spontaneously explosive nature. Many other when it is used for grenades, these grenades' are not 
convinced me that the trade of that section, at least, nitro compounds besides nitro-glycerine have been liable to spontaneous explosion by any sudden shock, 
is' cltpable of great expansion. The resources have suggested as explosive agents. Among these may be and that, when thrown and caused to explode by a 
never been touched, and an immense area of country mentioned nitro-benzol, nitro-toluol, nitro-naphthaline, convenient percussion fuse, the results are superior to 
still remains that neither the trade from the east nor nitro-phenol, nitro-mannite, and the compounds oh- those obtained from grenades charged in the ordinary 
west coast stations at present reaches at all The tained from starch, cellulose, and sugar by the action way with powder. Mines constructed with belIite are 
goods exhibited on the west coast are of the cheapest of concentrated nitric acid. not set on fire or exploded even when struck by a 
and most flimsy description, with the exception of the A German patent (No. 36,872) of Alfred Nobel, in bullet. 
Auierican brown sheetings, and there are more imita- Paris, covers the use of a mixture of metallic salts of The explosive force of bellite, compared with that of tio� of that article than there is of the real.· Also, acids rich in oxygen, e. g., nitrate, chlorate, or per- fulminating cotton, is as 115 is to 100. From these 
tlie' prices range from 66 to 100 per cent profit on the chlorate, with one or other of the nitro compounds of results, it would appear that beIlite marks a new de­m&;t common articles, while for anything ontside of glycerine, sugar, or cellulose. The barium, potassium, parture in the history of the manufacture of explosive 
the usual trade it is by no means an uncommon thing and sodium salts are mentioned in the patent, and for materials; and it would appear that, from its valuable 
to hear of 600 to 700 per cent profit. blasting operations a mixture of from 75 to 80 per cent property of being incapable of explosion by shock or 

��t to the peop�e actu�ly in th� trade. the com- of one of these salts with 20 to 25 per cent of nitro, friction, we may not fear its' application to the destruc-
1n'm'�tDf Madagascar IS very httle known, and the west .�ly�rin� is , recolpmended. For flre arms, 5 to 15 per tion of property in the same way as dyuamite has un­
eoaS1; fs libnost 8. teN-a; /!.n.oognitn., 8YeU mereb'ailts oont of nitro-glycerine is added, 01" 10 to 30 per cent of fortunately been used 1M. }L Henry M; D'Estrey has 
lOng established in Mozambique-only two , to three either nitro-glycerine thickened with nitro-cellulose, or lately bI'Qught this compound under the notice of the 
days'. � from one busy port (Maintyrano)-knowing nitro-sugar, or nitro-cellulose alone� is substituted: scientific public of France, so that we may hope that, 
nothirig at all of it ; and those who are in·the trade These mixtures are said to be safe, and not liable to before long, it may come into general ulle as a substi­
will only forward letters, etc., when they are obliged spontaneous combustion or explosion. A somewhat tute for dynamite and the allied nitro-glycerine COID­
to, and then grudgingly and with a great deal of similar mixture has been patented by Jacob Engels, of pounds. 
grumbling, sometimes even passing the bounds of Kalk, near Deutz (Nos. 36,705 and 10,232), in which the Recent experiments by the Minister of War at Berlin 
decency in their efforts to keep tpe trade hidden. nitrate, sulphate, or chloride of ammonium is the saIt on new explosive materials have just been conducted 

If the interest of American manufacturers in the added to the nitro compounds. The cOIDp'<>sition of at the island of Eiswerder, near Spandau, and if this 
export trade is a real one, why do they not place their these explosives is somewhat complicated ; they con- compound has been included in their invElstigations, 
productions before the people of Madagascar? Here are tain 5 to 10 per cent pyroxyline, 70 to 60 nitro-glycerine, we may hope for further particulars of its properties in 
225,000 squ8,re miles of tropical country, peopled by 15'5 to 18 pyro-papier, 0-5 nitro-starch, 5 to 1 nitro- .the report on the results.-Indus tries. . 
races that have the means of payment ready to hand, mannite .0'5 nitro-benzole 10 to 30 ammonium salts .. . . . .  
in the shape of natural products to be had for the 0 5 wate;gla�s, and 8 to 10 of saltpeter. An explosiv� Dams In {JalU'ornia. .-

gath�pta". A long list d valuable articles are in- based on the same principle, and recommended for . Among the most important dams built iIt�&lit-bftlla 
digehous, �oremost of which at present are rubber, shells, is made from gun cotton'saturated wit.h a solu- are : The Bowman dam, height 100 feet, lengbh �� 
orchilJ.a, hemp, ete. , with immense possibilities in the tion of potassium chlorate (100 parts gun cotton to 12 feet ; three dams owned by the Milton Mining and 
future. B. E. M. parts potassium chlorate), and then slowly dried at a Water Company, forming the English reservoir, the 

Moroundara, Madagascar, October, 1886. temperature of from 62° C. to 75° C. largest of these having a height of 131 feet ; the For-
The sheUs are flJl.ed with this compound by fir�t dye-e, of the South Yuba Canal Company, 567 feet 

An IndO-European {Janal. making it into a paste with collodion (12 to 14 per cent) long and 75 feet high ; catchment basin, 40 square 
In a recent communication to the French Academy and then allowing the mass to harden within the shell. millis ; the Eureka Lake dam of the Eureka Lake and. 

of Sciences, M. Emile Eude proposes a canal between This mixture is also said to be capable of Jv.ithstanding Yuba Canal Company, length 250 feet and height 68 
India ap.d Europe by way of the Euphrates Valley, the a sudden percussion without explosion. The double feet. All these dams are built of dry rubble stone and 
Persian Gulf, and Syria. This was in ancient times picrate of ,i!odium and lead or barium obtained by faced with a water-tight lining of planks. An engraving 
the great route of commerce, before the founding and mixing three equivalents of sodium picrate with one of this kind of dam we take from Mr. Bowie's work 
and development of Alexandria lIiverted it on Suez of lead or barium picrate is also the subject of another on hydraulic mining in California, together-with these 
and led to the Suez Canal. The new route is put for- patent. !fhe explosives in which these picrates are facts : 
ward as � parallel way to that of Suez. His project is . used ha.�.e the composition : 15 to 30 per �ent barium The Tuolumne County Water Company built 
a capaJ. irith a double aim-a canal of irrigation and of sodiJ,'JP,l ;picrate, 8 to 30 lead sodium picrate, 2 to 10 several timber crib dams, the largest across the south naVigation. In this way he proposes to restore fertility potafllri,um picrate, 20 to 5 .nitro-naphthaline, 40 to 20 fork of the Stanislaus River. This dam, which is 300 
to tpeEie wastes. potassiqm nitrate, . 3 to 1� sugar, 3 to 2 gum, and 4 to feet long and 60 feet high, rests for its entire baSe 

The plan is to create a river from Soueidieh to the % of lamp bIac,k (English patent 14,140). on solid granite bedrock. The cribs constructed of 
Penian Gulf, by making the Euphrates flow to the round tamarack logs, from two to three-feet in diame-
Mediterranean by Aleppo and Antioch ; from Beles, �ELLI'XE, A NEW EXPLOSIVE. tel', and about eight feet square from log to log (10 
in deepening the river from Beles to Felondjah (near M. Carl Lamm, the director of the manufactory of feet center to center), and the timbers are pinned to­
ancient Babylon) ; in passing from the Euphrates to explosives at Stockhqlm, has come to the conclusion- gether with wooden treenails. The cribs have no 
the Tigris hy the canal of Saklavijah ; and lastly, in that one of the safest explosives consistfl of a mixture rock filling. 
descending the Tigris from Bagdad to Kornab, Bassora, of nitrate of ammonium with a di- or tri-nitrobenzine. The face is formed of flattened three inch timber 
and Fao on the Gulf. The new canal would shorten The dinitrobenzines rite easily obtained from benzine pinned with wooden treenails to the crib 'and calked 
the going and coming voyage to BomHa,y by six days. by direct nitration with a mixture of nitric and sul- with cedar bark. The flood water passes over · the 
M. Eude does not consider the engineering difficulties phuric acids. All three compounds are thus formed, crest of the dam for thil :entire length. The water is 
of a serious kind, except the stony banks of Abou-Said the meta compound being in the largest quantity. drawn off by several gates, one above the other; placed 
and Kerbeleh, which, however, would not resist mod- They are all soluble in alcohol, from which solution, on on the in(}lined water face. The dam was built in 
ern appliances. He 'estimates the total cost of the cooUng, the meta compound crystallizes out first, 1856. Its total cost did not exceed $40,000. Pine 
works at more than a milliard of francs, and the maxi- while- the ortho and para dinitrobenzoles remain in dams owned by this company. constructed on the 
mum capital required would be flfteen hundred million the solution. _ The meta compound melt.s at 90°, and, same plan, have decayed, while cedar cribs a:re still 
francs. when free from nitric acid, can be kept unchanged for in perfect order. The Spring Valley and Cherokee 

• f • , .. any length of time. The trl-nitro compound is· easily Company's Concow reservoir, in Butte County, is 
N. W. AYER & SON, advertising agents, Philadel- obtained from the meta compound by heating it with formed by two earthen dams, E'.ac.h about · 55 feet in 

phia, have issued a substantial, practical calendar, more nitric Mid and fuming sulphuric acid to 140° C. height. One of these, which is used as a waste, has its 
especially suitable for bminess offices, etc., withflgnres Numerous experiments have been conducted by M. lower side built 'of heavy brush embedded in the earth. 
that can be read ae1'oes a. .ta.J:te  room. Lauun, with & view of ���he 'beat prop.ntlou -Ja n. "nd HOi. 'PreM/1. 
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The AlDerican Watch Induatry. body to the color, hence the mucilage and sugar. Then How large are they ? Hold up the glass thread be· 

John Fernie; M.I.C.E., writes from Philadelphia, in it was necessary that the ribbon should retain a certain fore your eyes and consider. It is small, the bore is 
Engineering, December 3, p.s follows, on the American degree of moisture, for the gum and sugar make it dry smaller, and they are twenty, perhaps fifty, times 
watch manufacture : and harsh, so the glycerine coat was put on ; but there smaller still. Yet each is a perfect creature, with 01'-

. .  I always read with great pleasure the words which was danger of smearing the paper with too much moist· ganized structure, and organs adapted for various 
fall from Mr. Head, the able president of the Institu- ure, or a wrinkled surface, and the ironing obviated functions. How large is one's mouth, foot, heel ? 
tion of Mechanical Engineers, and I am sure he will this." Where is the limit ? 
pardon me when I call his attention to a great omission • � • ... 

" 'Tis said that all the larger fleas have lesser fleas to bite 'em, 

he made in his remarks about the American Watch HOW LARGE DOES IT APPEAR 1 And these in tnm have smaller fleas, and so ad tnjinttum 1 "  
Co. Mr. Head, like a good many more Englishmen T. BERRY �MITH. • � •• .. 

who speak about American machinery, gets the facts I give a method which I have foun� useful in giving Interchangeability of' Machinery. 

all right, but does not get down to the philosophy of to stndents of the microscope some adequate idea of Mr. David Beddie, writing from Blayney, New South 
the facts ; and this, I observe, has been the case in like the dimensions of animalcules found in stagnant water. Wales, to the Ironmonger, raises certain question�. 
discussions in England about American bridges. Now, which merit the attention of implement and machinllry' 
in 1876 T visited the watch works at Waltham, and a manufacturers. He complains of the multiplicity of 
long account from my pen was published in the Times patterns of various parts of harvesting and other ma-
of what I had seen there. This paragraph I copy from =--=- chines, and instances fingers, intersections, braces, and 
the letter : _�. ' . ' iT" 

connecting rods as parts which he thinks might with 
" ' I  was desirous of seeing how they obtained their -�� . ----- ad vantage be 'reduced to about half a dozen standard 

scale, and Mr. Webster, the able engineer of the com- forms. In knife sections he complains that the rivet 
pany, informed me he found the thousandth part of an holes vary, while in the fingers the bolt holes are 
inch too coarse a dimension and the ten-thousandth too not alike. In consequence of these variations it is often 
tine, and he was led to divide the millimeter into a hun- Fig. l.-DRAWING THE GLASS TUBING IN ALCOHOL difficult, and even impossible, to get extra parts; and, 
dred parts, and found it a proper proportion for his FLAME. as these are not made in the colony, much trouble and 
work ; and it is froID a series of gauges founded on this loss are caused. As'examples Mr. Beddie furnishes the 
system that the whole of the watches are built up and following particulars : 
the constant accuracy of all their dimensions main- .. Last year I altered some old fashioned wrought 
tained.' iron fingers to the steel plated fingers of a popular 

.. Now in this scale, this series of gauges, lies the American maker. This year I got some more to alter. 
philosophy of the success of the American watch, be- � I set to and drilled the bar, etc. , for the alteration, and 
cause it is the foundation on which stands the accuracy, ""( sent for the fingers, and was informed they were not 

tIlrepetition, the almost perfect duplication, of a per-
I A 
!"t Il \�, 0 be had in Australia. I sent to the agent for some 

fect machine, which no one can make any finer. The 
I ' 1 Hornsb-y fittings four months ago. and have not got 

ordinary fineness of work for the principal part of the them yet. I ordered some shares for Ransomes, Sims 
watches is 1-2540 part of an inch, but for the very finest 1 0 & Jefferies' Scotch grubber, and am informed they are 
work they can subdivide this into 1-5080, or even t� \ not to be had. I ordered a Pulsometer' No. 1 pump 
1 10160 part of an inch, and in the manufacture of ( � "I from the agents, and was informed they had none. 'I 
standard gauges they can work to the 1-25400 part of i lr asked them to get one from their branches in the other 
an inch. Now what has grown out of this system since colonies, or say how long until they would have one. 
1876 ? The old factory torn down and doubled ; hand I '11/ � t" 

To the first part I got the answer ' none,' and to the 
machinery replaced by automatic machinery ; watches �I ,/ second t,hat they could get it in, ' say, four months.' 
made for half the cost ; quantity increased three or I have written six letters over it, and have not had one 
four times ; quality immensely improved ; in 1876 they yet. In some of the replies I was informed that a Mr. 
were turning out 366 watches a day, in 1886 they were ,�. Clarke 'could make one in Melbourne in two weeks 
turning out 1.200 watches a day ; and now I come to Fig. 2.-FILLING THE Fig. S.-THE TUBE, AND THE from receipt of order. The address was not given: " I 
my moral, and apply the wise warning words of Mr. TUBE BY CAPIL- , TUBE ENLARGED SHOWING was advised to address him, ' Maker Pulsometer 
Head" about watches to the manufacture of locomotives. LARY ACTION. ANlMALC:OLES WITHIN. Pumps, Melbourne,' which I did, and have not re-
in England : ceived a. reply. Perhaps I will have it through the 

" ' They began by stndying the watch as a piece of A drop of apparently clear water may be placed on a Dead Letter Office. Did all manufacturers catalogue 
mechanism. They selected the best points ot-any cU}'- glass slide, put under the objective, alld cause wondeJ.: and code their wares, as all number them, in cases 
reut type. They . ,abandoned the pin (sie)'and chain. artd astonishment when the multitudes of animalculai such as I ha.¥ll mentionedt_ they _ �oul<\_QQ��t'I!ophed 
They introduced' improvements of their own. Theyset- l�fe are brought to view. There they are, swimming, for and landed here in six weeks, indepei1<lerit of 
tIed on a standard type, deterl�in�d to adhere to it ; twisting, standing, but how large are t.hey ? Don't agents, who will not trouble to do so." 
made certain sizes and no otherS. Result : Killed the know, because there is nothing to compare them with. · These complaints, it will be seen, appear to hint that 
watch trade in England, and would have killed it in Take a piece of soft glass tUbing and soften it in the there is something wanting on the part of the Austral­
Switzerland had the Swiss not adopted the American flame of a gas or alcohol lamp, and then draw it out asian agents for the British firms named. 
system and machinery.' " into a very fine thread, which will be a capillary tube What is really worthy of being discussed is the 

.. I • • .. (see Fig. 1). That it is a tube may be proved by insert- question of the interchangeability of machine and im-
IMPROVED STEAM DIGGER. ing one end in water, and blowing into the other end, plement parts, although we do not anticipate that that 

Our engraving shows an improved form of steam when minute bubbles will rise. Now, insert this tube system is likely to be carried so far as to cover all the 
digger, recently made at Thetford, Eng., by Burrell in a cup of stagnant water, and the water will readily makers of any given article. Take mowers and 
& Sons, from the plans of F. Proctor. ' The machine is. enter it, rising perhaps several inches above the sur- reapers, for instance. There are numerous patterns of 
said to work well, and, according to the Engineer, is face of the water iu the cup (Fig. 2). Hold " the tube these machines, each having its peculiarity, and each 
likely to prove valuable. The machine being claimed to possess merits not owned 
{s provided at its rear end with a series of by any of its rivals. It is not easy, con-
three digging forks, which alternately sequently, to understand why or how A 
enter and break up the ground, and the will derange or alter his ma�hine in its 
vehicle advances as fast as the diggers vital points simply in order that the 
perform their work. This device appears parts of B's machine may interchange 
to be capable of operating on uneven with it. Nor, supposing the principle to 
ground. When not employed in break- be admitted, is it easy to settle who shall 
ing the soil, the machine may be used give �ay, and who be regarded as having 
for various other agricultural purposes. the standard to which all the other mak-

••• 
To Re-1nk a Type Writer Ribbon. 

J. S. D. writes about type writer rib­
bons : 

.. Some time ago I tried the experiment 
of re-inking a ribbon, with such success 
that I never expect to buy one again. In 
two ounces or ml)re of any ordinary writ­
ing fluid put a spoonful of thick gum 
arabic mucilage and a teaspoonful of 
brown sugar: warm the mixture, and im­
merse the ribbon long enough to become 
well saturated. When dry, spread the 
ribbon on a board and brush it well with 
glycerine. Should there be too much 
" color " in the ribbon, press it out, be­
tween papers, with a warm flatiron ; or, 
if too dry, brush it again with glycerine. 
The secret of the ribbon giving out its 
color is in the glycerine, and if you have 
body enough in the color, there is no dan-
ger that it cannot be made to work well. Such a rib· 
bon is not affected by the dryness or humidity of the 
atmosphere, and I esteem mine as much better than 
any obtained from the trade. 

" It may be that I was fortunate in hitting upon just 
the right proportion of the different constituents, and 
possibly a second trial might not be so successful ; 
but I think with a little care any one could do as well 
with the same or similar means. My object was to get 

IMPROVED STEAM DIGGER. 

before you. No larger than a hair of your head, and 
the bore milch smaller. Is it· possible there are living 
creatures in that small space? 

Place the tube under the microscope, and lo ! many 
a curious creature disporting itself in as much space as 
a man would have in a wide street of a city (Fig. 3). 
I have seen them where it would take at least a score 
of them placed end to end to make a chain long enough 
to reach a.cross the space in the tube. 

. 
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ers are to work. At the same time, we are 
quite of opinion that there are several 
minor--and some leading-parts of the 
different kinds of machines and imple­
ments which might with advantage be 
made to standard sizes or dimensions. 

••• 
Wanted-An Inventor. 

The pita plant of Honduras invites the 
enterprise of American capital and Yan­
kee invention. Only one thing is �eeded 
and the lucky man's fortune is made. 
Mr. Burchard, our consul, reports that 
this pita plant, which has never been cul­
tivated, grows spontaneously and in ap­
parently inexhaustible quantities by the 
margin of every river and lagoon, and, 
indeed, anywhere below the altitude of 
two thousand feet. It can be had for the 
cost of cutting. The fiber is susceptible 
of a thousand uses. The people of Hon­

duras convert it into thread for sewing boots and shoes, 
and 'into nets, fish lines, and cordage. The finest ham­
mocks and most costly are also made of it. The small 
quantities which have been sent to this llt-ltrJ.et . have 
been manufactured into handkerchiefs, laces, ribbons, 
false hair, and wigs. The difficulty is to decorticate 
the plant without rotting or otherwise injuring the 
fiber. The man who can do that will be able tQ take 
fortune at the flQod.-N. Y. IIeraltt. 
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THE AUBTBALIAB BUBTAlm. 

This remarkable bird, which is known as the Ohario­
tis Australis, or wild turkey, is found in many parts of 
the colony, more especially on dry, sandy plains, where 
they feed promiscuously on insects, herbs, or grain. 
They deposit their eggs in small hollows on the open 
plains, and directly the young birds leave their shell 
they are allowed to follow their instincts, and forage fqr 
themselves. In their habits they are particularly shy 
aM timid, and very sensitive to the approach of 
danger. The plumage of the male, as is usual among 
tbe feathered tribes, is more variegated and beautiful 
tban that of the female, and he is decorated with a 
singular pouch-like appendage suspended from his 
Deck. This pouch was once thought to be a receptacle 
to hold water, but naturalists have proved it to be 
merely a temporary air chamber, and closely connected 
with the reproductive function. Our , illustration 
represents the male bird as he appears at a time when 

onslaught upon one another, which was evidenced 
by the piteous cries of those being devoured. Their 
method of , seizing their victim is to suddenly make 
a raid upon one weaker or smaller than themselves, 
and after overpowering it, by numbers, they tear it in 
pieces. At the present time there cannot be found a 
single young rat in the building. So far this is satis­
factory, as the large numbers bred during the sum­
mer will thus become exterminated. 

a bmm of ligbt. · 8il�p.rt the whitest of.all lXletals� owes 
its distinction to'the great amount. of light irregularly 
reflected, and, of course, also to the high ratio �f ,total 
reflected to incident light. 

' , 

. .. ', ... 
OxlCle oC .ron aa a Pollablq MateriaL 

Rouge, crocus, ahd colcothar are terms which desig­
nate the various forms of peroxide of iron used as 
polishing agents in the fine arts. R()uge is oxide of 
iron which has been prepared by a delicate and tedious 
process, and is in a state of minute subdivision. It 
varies in color from bright red to purple red, and ex­
ists in several degrees of finenesS, which are of corre­
sponding pecuniary value. 

Buffing lime has not cut enough to remove the dead ' 
or frosted surface from articles just out of the nickel� 
lng bath; and burnt rotten stone was formerly io much 
request. This has now, however, given place to croeall, 
by whi.ch used to be meant on oxide of iron of coarsel', 
character than rouge, but now almost universally ap­
plied in Bir.mingham and Sheffi"ld to the material 
wheo made up into bars by admixture with about ,15 
per cent of solid fat. 

Croclls is of a tint approacbing purple, and the oxide 
in this state possesses great hardness and cutting � 
wer. Cutting'power, or cut, does not" however, depeod 
altogether upon hardness ; many hard Sllblltaneesi 
as, for example, glass, scratch witb great rell-dine .. 
when in comparatively large particles, but abrade a. 

THE AUST�ALIAN BUSTARD. 

he, is termed " throwing off," but a display of this Rouge Is used to " color " metal work and to polish 
kind can only be seen early in the morning or at sun- glass ; for the .. coloring " of gold, it must. be exces­
set in the month of June. With the advance of civiliz- sively fine, and is then worth 48. per lb. and upward. 
ation :tbe bustard has been driven back to the interior, For ordinary silver and German silver work, ' a rouge 
and is now rarely to be met with. One 'specimen is, worth from 1ii: 6d. to 3s. per lb. is employed, aCI'.ordin!? 
nevertheless, to be seen alllong the collection of birds to the perfection of " color " required. By this term 

"t the BOtanic Gardens.-PictoriaZ Aust1'aZian. is llIeant t.he final polish 'or luster given to the articles 
. ... I " after the preliminary processes, which, in the case of 

ExblbUloll Rata. Gel'map sil ve�" �re san<!�buflln-g' and lime bllffing. The 
We have referred on several occasions, says Nature, latter is effecti'd by means- ,of freshly, burnt ' and 

to the ' extraordinarr number of rats which emerge powdered magnesian limestone obtained from the 
froin various parts of the building when the late ex- neighborhood of Sheffield. 
hibitions at South Kensington have closed and the After the articles are covered with silver, this lime is 
supply of food is cut off. ' ThIs year their number has applied to obtain the first polish, and then rouge is 
been larger than ever, and shortly after the termina- made use of to impart the black luster or color. Steel 
tion 'of the late 'Colonial and Indian Exhibition, the is, of course, known to possess the highest luster of all 
rats, desperate with hunger, invaded every part. metals, by which is meant that it reflects light more 
, During the summer nothing would induce them to en- regularly from- its polished surfaces than the others 
ter traps, whereas now they rush in as fast as they are do. In othe� words, more light is reflected according 
set, and not until they have devoured the bait do they tlithe angtilar law of refiection, and' less is scattered 
seem to realize the fact that they are prisoQers" when indi8Crimfna.�ly. The ' better the range, the nearer 
they seekdeliverance in their usoal wilq fashion. Re- the surface approaches these conditions, and the cantly their cr80vmgs' for tood culminated in a fierce blacker tbea.t:ticle appeal1l'When not dflootly reflecting 
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metallic surface to an extent quite inferior to oxide of 
iron when in a state of fineness simiJar to rouge or 
crocus. Colcothar is oxide of iron, harder t.han crocus, 
:and of still ,darker 'appearance ; it is found ' very suit­
able for the ' polishing of iron and steel, but has a 
severe competitor in emery for this purpose. Crocus 
and colcothar arl', to some extent, convertible terms, 
and no very well defined ' limitation of meaning exists 
between thelD.-Industries. 

. 

• I • • • 

Sncce • •  tnl Hatching of Salmon In Aa.tral1� 

According to the Oolonies and India, the last experi­
miln t in sending salmon ova to the 'antipodes . appears 
to have been a great success. In January, 1885, a ship- ' 
ment of eggs ,was made by Mr. James Youl, by desire 
of ' the Tasmanian Government, and the bulk of _the 
eggs reached the colony in good condition, development 
of the embryo having been suspended 'by means of 
Haslam's, refrigerating machinery. The eggs have" de­
veloped into " fry," ant! the " fry " into '" smoIts," for 
several young salmon about 8 inches long �ve been 
captured accidentally in the TasmanIan Mel'8eY. 



THE BUILT UP FILE. 
This file is composed of a series of serrated plates, 

held together by a nut and screw, and which plates can 
be sharpened on a grindstone, recutting in the ordinary 
way being obviated. Fig. 1 of our engravings shows a 
longitudinal and Fig. 2 a transverse section of this file, 
with two sectional views of a plate. Fig. 3 shows the 
cutting surface of the file. The body of the file consists 
of a number of plates or leaves, which are grooved or 
serrated on one side, as in Fig. 2. These leaves have 
a square hole in the center, and are threaded on a 
square steel bar, alongside of which is inserted a thin 
band of steel for tightening purposes. At one end of 
the bar is a cap fixed by rivets, which prevents the 
leaves slipping off. 

At the opposite or handle end IS a steel ferrule, kept 
in place by a screw nut, beyond which is a handle 
working on an internal screw, the whole being screwed 
up tightly on the cap at the lower end. It will thus 
be seen that Figs. 1 to 3 represent the file in its work­
ing condition. When it gets blunt, it i sharpened in 
the following manner. The handle IS first unscrewed 
and the nut loosened, then the cap at the lower end is 
taken off, and finally the thin steel band drawn out. 
This sufficiently loosens the leaves to allow them to 
decline at an angle of 22° to the center bar. In this 
position the �surface to be ground presents a smooth 
face, as shown in Fig. 4, and thus the file can be 
sharpened on a comllion grindstone by any laborer 
without the trouble and cost of sending to a file cutter. 
'rhe file is put into all iron box 01' form, as seen in Figs. 
4, 5, and 6, and this box is fitted with an inside slid­
ing bar, which can be screwed u p  tight to keep the 
leaves in position for grinding, as in Fig�. 5 and 6. 

Fig. 7 shows in longitudinal section a file haYing one 
cutting side only, and Fig. 8 the same file in cross sec­
tion. H'3re the leaves are not placed on a bar, but in­
serted in a frame. The tightening up is effected by the 
same means as in Figs. 4, 5, and 6. To grind thi� file 
the handle and nut must be removed, the cap taken 
off, the leaves brought into an inclined position and 
fixed by a steel lband, which is inserted between the 
frame and the upper edges of the leaves, as in Fig. 9. 
Figs 10 and 11 also represent a one-sided file, where 
the leaves are placed at an angle with the bottom and 
side of the frame. Figs. 12 and 13 show respectively a 
transverse and longitudinal section of this file. For 
grinding purposes, the leaves need only be turned so that 
the grooved sides are toward the handle, thus forming 
a smooth surface. Fig. 14 is a cross section of a file 
with a cutting face on both sides. The system of hand· 
ling is the same as in Fig. 7. Fig. 15 is a side view of 
the same. Fig. 16 is a cross section of a file similarly 
constructed to Figs. 1, 2, and 3, but which can be used 
on all four sides by the diagonal serrations of leaves. 
There is, however, this disadvantage-the cutting sur­
face decreases in width when the file is ground on all 
four sides, whereas the cutting surfaces of the two-faced 
files are not diminished in breadth. Figs. 17 and 18 
are also similar in construction to Fig. 1, except that 
the leaves are made angular or circular. The straight 
leaved filA is, however, preferable not only for working 
effect, but also for greater facility and e�tness in 
grinding. These files are used 
in the same way as an ordi­
nary file, but they are said 
to require much le�s pres­
sure. 

The advantages claimed are 
an increase of working pow­
er, durability, and the facility 
of resharpening by grinding, 
thus avoiding the necessary 
heating for recutting and re­
hardE'ning. It is stated that 
it never gets clotted, and is 
more easily cleaned than the 
ordinary file. A manufac­
turer of this file at Vienna 
calculates, says iron, that 
whereas the ordinary file has 
to be recut after ten days' use, 
the Muller file will stand 
20 days' use without requir­
ing resharpening, and that 
it can be resharpened twenty­
one timE'S, while the ordinary 
file can only be recut six times. 
Its working power would 
therefore be 420 days, against 
60 days of the ordinary file, 
until its complete absorp­
tion. Thus the Muller file 

IMPROVED TETHER. people were similarly affected, twelve in all SUII-
Driven into the ground a sufficient distance " to hold cumbing to its influence in different b uildings, but 

it firmly in a vertical position is an iron stake, upon situated on the same block, about 300 yards from the 
the upper part of which a casing is held. .The casing gas works. A leak in the gas main had permitted the 
is free to turn upon the stake, and in its edge are gas to escape, and it found its way, possibly by the 
formed suitable sockets for the reception of one end of sewers, and thence through the sewer pipes, to thA 
a light wooden pole, which is pressed toward a vertical houses affected. Th2 victims, after suffering consid­
position by a spiral spring arranged within the casing erably, gradually recovered. The doctor, on reaching 
as shown in the left of the engra,ving. To the outer the scene, was informed that no fuel gas was used 
end of the pole is secured the tethering rope, provided in any of the buildings, but notwithstanding this, sus· 
at its outer end with a snap hook. It will be seen that pecting the cause of the trouble, opened the windows 
as the animal grazes around the stake, it will turn the and used th remedy of plenty of ventilation. Owing 
spring casing and the pole to which the rope is to this timely action, due to the belief of the attend­
fastened, thus preventing the rope from being wound ing physician that gas was at the bottom of the 
around the pole trouble, the result was far less disastrous than it 
The pole can be would otherwise have been. 
drawn over to one But a further escape of the gas occurred on Sunday, 
side to a certain January 16, within a hundred feet of the works, 
extent, and will which, in addition to producing inj urious effects upon 
be brought back people, killed outright two victims-a man, Charles 
to a vertical posi. Pratt, and a woman, Mrs. Caroline Bennett. In 
tion when t h e  consequence of this, a special meeting of the Troy 
�('wnward strain Council appointed a committee to investigate the 
is taker,: off. Upon condition of affairs with the gas com pany. Pending 
the outer par.t of the investigation, the franchise of the cOlllpany was 
the rope is a spur suspended by it unanimous vote. The company is 
ball, which I.ay said to have expended over $100,000 on their plant, 
be adjusted in any and had a large new holdor nearly ready for opera-
desired position tion. It is doubtful if they will resume operations on 
on the rope. This spur ball, by pricking the animal in the old plan. 
the side or shoulder, prevents it from pulling straight The point proved is that an odorless gas is unfit for 
out on the rope. This tether is sim ple, strong, and general distribution. The company had hoped to suc · 
efficient, and can be readily taken apart when moving ceed in imparting an odor to their product, so as to 
from

. 
place t� place, and can be as

j
readily set up in make it safe in the sense that ordinary illuminating 

workmg portion. .' . gas is. Absolutely no odor could be detected in the 
, This invention has been patent�d . by Mr W. B. buildings charged with the fuel gas, although those 

Farrar. Further particulars can be ' bad by addressing prostrated by it in some instances spoke of tasting it. 
Mr. C. D. Benbow, of Greensborough, N. C. It was emphatically a hidden foe. The writer, as a 

.. . ' . gas engineer, has had considerable experience with 
Accidents _lth Odorless Fuel Gas._ coal gas, having been overcome with it a namber ('.f 

From the time that coal gas was introduced, its dis- times. This can never happen without..forewarning by 
agreeable odor has been the subject of criticism. This its characteristic odor. Coal gas, moreo�er, contains so 
comment was met by its ad vocates with the asser- little carbon monoxide that its effects are 'not nearly' 
tion that its odor, as disclosing any escape or leak-. so seridus as those of water gas such as that made by 
age, was a good feature. Their claim has received,

' �he Troy Company On resuscitation from the swoon 
during the last few weeks, a most melancholy con- 'produced by coal gas, large quantitieS' of milk can be 
firmation. imbibed with benefit, the system seeming to crave 

Fuel gas, essentially a np-arl y odorless mixture of this nutriment. 
carbon monoxide, hydrogen, and one or two other The gas companies who wish to selL fuel gas have 
gases, has recently been introduced into the city of before them the task of discovering some available 
Troy, N. Y. It is distributed through pipes purchas- cdmpound that can be used to impart a charactllristic 
ed of a steam heating company, whose works as well odor to their product. If it were not for its high cost, 
were purchased and utilized by the fuel gas company. a little nitro·benzole, the artificial oil Of bitter almonds, 
Toward the end of the past year, several operatives in might answer a good purpose. A gas at once odorless 
a laundry were overcome by some unknown cause. and poisonous is a dangerous subject to- handle. In 
They suffered from headaches ap.d other symptoms, all the history of science, it is hard to find a more 
and soon fainted away. It was found that fuel gas heroic devotion than that displayed by Sir Humphry 
had been escaping into the room, and this at once Davy, who, in his studies of gases, inhaled a number 
gave the cause of their sickness. More recently an- of them, to determine their effects upon the system. 
another similar case occurred. In both these in- It was thus that he discovered the peculiar proper­
stances, the blame was attachable to the consumers. perties of laughing gas. The world is to be congratu­
who had left faucets partly open lated that he did not inhale carbon monoxide in fatal 

On the fifth of January of this year, a number of quantity. The Troy fuel gas was made by the Lowe 
. process. Its want of odor hav­

Fig. to FigJ1 

Fig. 8 

0 . . 

ing come to be recognized 

:rig,2 as an evil attribute, experi· 
ments had been conducted � with a view to curing this � defect. C�rbolic acid was 
tried and fopnd too expen­
sive, and the addition of a 
sufficient quantity of hydro. 

-

Fig. 9 

;aa 

carbons would remove it from 
the category of a non-lumi· 
nous fuel gas. It had been 
sold for fifty cents a thou­
sand ; 'and while public sen-
timent was strongly roused 
against it by the fatal oc­
currence of January 16th, the 
laundry proprietors feel that 
the probable definite &epriva­
tion of it is a serious ross and 
inconvenience to them. ... 

Cornell In Luck. 

It is rumored t h a t  Mr. 

should perform the work of 
seven ordinary files, at the 
cost of only twenty-one grind­
ing�, as against forty-two re­
cuttings of the ordinary file. 
Therefore the latter, although 
at first chea,per than the 
former, would in the end. 
appear to be four times 8$ 

��y l--���'�;;-:iJ 
FiglZ 
• 

Fig.13 

Hiram Sibley, the frunder of 
Sibley College of Mechanic 
Arts, Cornell University. is 
about to add to his pre­
vious liberal donations to 
that i n s t i t u t i o n  $250,000 
Since Professor R. H. Thurs­
ton has become the d irector, 
and had charge of this col· 
lege, its success and influence. 
has been greatly augmented. 

expensive. 

iis-t1 ,Fig.1't Fig'!5 Fig.16 

� . t-� 
IMPROVED BUnT UP FnE. 
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Fig.18 

-t)p ••• 

EIGHT thousand miles of 
new railroad were built in t]w 
United Sta.tes durin" 1866. 
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'. A fiCt�cent electric motor' fs perhaps quite as reo' The poles of the batten are connooted with the' track 
markable as a steam engine of the same price. Such a rails. The machine will run in either direction. . 

' SCIElfCE IIf TOYS. 
VI. 

IIi View of the comparatively recent advance in elec­
trical science. it is remarkable that so little attention 
ha.s been paid to electrical and magnetic toys. Enough, 

, however, has been done in this direction to furnish ma­
terial for a great deal of study and experiment. 
• A common, sim pIe, and, at the same time, wonderful 
toy is the permanent magnet. Faraday made it the 
subject of investigation and study, and it is to his skill 
as an investigator that we owe th'e great di�covery of 
induction, which has made all modern electrical enter­
prises possible. Faraday reasoned, that since the cir­
culation of an electric current in a wire coil surround­
ing a bar 'of steel rendered the bar magnetic, the intro­
duction of a magnetic bar of steel into a coil of wire 
should produce an electric current in the coil. Experi­
ment proved the reasoning correct, and the world is 
richer for the discovery of induction. 

MA.yl!m'S F'LOATING NEEDLES. 

A toy exhibiting some of the phenomena .of statical 
, electricity is shown in the annexed .cut. '. It has received 
the name of ano.kato, but it is only It simple electro'­
phorus formed of a flaring box lined with tin foit 
covered with a piece of ordinary window glaSs, ' and 
containing figures made of pith. " . 

By rubbing the glass with a leather pad charged 
with a little bisulphide of tin, the electrical eqnilibi-iuin 
'is disturbed, and the figures are made to go through 
all sorts of gymnastics. 

The selI-exciting Geissler tlibe is a bealitiful object in ' 
a dark room. The elel.ltrical .effect is produced by the 

, friction of mercury on the inner surfaces of the vacuous 
glass tube, as the. tube is inverted or shaken. The 

A magnetic bar of steel will attract and repel . Its 
influence reaches out to a distance, rendering other ob­
jects within its field magnetic. The very fact of hold­
ing its armature with such tenacity always excites 
wonder, even in those who know most about it.' motor is shown in the annexed engraving. It embodies 

The direction taken by the lines of force emanating all the essential features of the larger motors and elec­
fr. om the poles of the magnet may be exhibited by the -tnc generators. ' old and well known experiment, consisting in sprink- The v e'r-
ling iron fiiings over a glass plate laid over the poles of 
the mainet,' as tical spindle 

which c a r -shown in the en- r i e s t h e 
',I 

,gfa.Vi-ng. armature is - These c u r v e s  , journaled at eIiow where the the l o w e r field is strongest. , end in the The rolling ar- middle .of a mature applied to U.mag n e t  a long U-magnet and at the exhibits the per-. .th upper end B l s t e n c y  WI 
which an arma- in a brass :I'D'TY CENT ELECTBlO MOTOR. 

8ELt-EXCITING GEIS'SLER TUBE • .  . cross piece ture adheres to a attached to the poles of the magnet. The armature . . . . . in a g n e t .  T h e  MAGNETIC CURVES. 
consist" of a cross arm of SOft iron wound with four ,or . tube IS mgemously contrived to prevent , breakage by 

wheel on the cyl- five layers of fine wire._ The terminals of the winding the falling of the mercury against the end of the tube, 
indric armature acquires momentum in rolling down d . h t t and at the same time to increase the effectiveness of of the armature are connecte �It a wo-par com- , 
the arms of the magnet, which carries it across the mutator carried by the spindle, and touched by two the deVice by arranging two tubes concentrica.Hy. the 
polar extremities aHd up the other side. commutator springs supported by wires driven into inner tube being beaded, and provided with littl� 

A very pretty modification of this toy. has recently the base. A metal stud, rising from the base, is con- knob� for breaking the fall of the mercury. The inn�r 
been devised. It consists of a top with a magnetic t d ·th one of the commutator springs, and is tube IS sealed to the outer tube near .one end, and In 

MAGNET ·AND ROLLING 
ABMATTTBE. 

spindle, and straight �pd curved nec �'d : ·th anll1llUlatillg covering on its sides, while the inner �ube, a Short distance above this sea:llng, is 
iron wires. The ton ;s ,inu" 0" the �t

rOVl 
e 

Wl
'd I'S' ,b' 80- re', . U· p' on the stud I'S placed a' n' I formed an ape

.
rture. which . . deterniines the amount, of 

thumbaDdTinge;:;,'frith�ri�:a.{wa:y, I 
S 

u
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r e
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f carbon which is tonched on its outer mercury t'o 'be' retaine� between the inner and outer 
d f th . . I ' d annu ar ce 0 , . ... . t b h '  th t b . " d t to an one 0 . e wires )S p ace surface by a spriog connected with the l'emaiqing com- u es w fln e u e Is mverte prepara ory . . use, as 

against the side of the point of the t to s r'ng The cell forms one of the elements of all of the mel'cury between the two tubes and above 
spindle. The friction of the spin- :.U � t�' P I The othe� element consists of a bar of the aperture will run through the aperture into the 
dIe causes the wire to shoot back e a ery. ' ' I  d f th '. t . b I thO th " zinc. provided with a central aperture for . receiving the ower
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and forth with a very curious shut- upper end of the t!tud, and having its ends bent down- , equa y IVI e , so . a w en e u e �s reverse , on� 
tIe motion. The point of the top d . Th . 11 is filled with a. solution of bisulphate ' ,balf of the mercury flows through the mner tube, and 
rolls. first alOlig one j,jide of the wire :t:n�rcur; 7n water. As the salt is reduced by the other half flows downward between the inner a�� 
and then along the other side. chelllical action, a current is produced which will run outer tubes. 

The ordinary magnetic ' fish, the motor at a high rate of speed. The motor is fitted The full effect is realized only when the mercury is 
ducks, geese, boats, etc., are exant- with a wheel or plate for cal'rying color disks. similar allowed to flow quickly from �ne end of the tube 1-,0 

to those accompanying the well known chameleon top. the other, but any agitation Qf the mercury in the tu b� 

MAGNETIC TOP. 
', .  

The toy electric locomotive is a far more expensive produces some phosphorescent light. - G. M. H. -

affair. It is provided with two e�ectro-magnets with ' • •• I .. 

their poles facfng each other. Between the poleR of the English Railway Coupllng.. 
. , 

magJ)ets is placed a sbaft carrying an armature haY- On the 2d of Decem ber last a number oUests �ere made 
, i�g a . nllIDMr; of :arms. - U  p�m ' tbe ar,lDljotufe ,shaft .is •• atDerby with the pdZe car couplings shown at Nine 
placed astar-shaped ��.mn�tor,"wp.ich interntp.t!l, the :! Elm.8: in March of last year, through the offer of a prize, 
circuit for every revolution as many times as ther� are I the objec,t of which is to prevent the present los8 0f life 
arms in the armature. The armature shaft carries a among car couplers. The contrivance which at the last 

, pinion, which mesh6.s into a spur· w1!eel on . th,e, drive I demonstration elicited the most unanimous approval �s 
. ' 

- wheel shaft. The l l;l. light pole, abou.t 5 ft. 6 in. in length, witb a skillfully 

pIes of floating magnets, which show in I,l very pleasing 
way the a.ttraction and repulsion of the magnet. The 
little bar magnet accompanying' the magnetic figures 
serves as a wand for assembling or dIspersing the float­
ing figures j or it may serve, in the hands of the juve-

whee1.s .0 n on e . 1 devised hook at the end, py which the chains can be 
side of the loco- attached or set free in wonderfully short time. One 
motive are insu- man ran along twenty cars and uncoupled the� ill 
latoo, and pro- seventy seconds j ;tnother coupled them again in sev­
vided with sleeves enty-six sec�>n!ls. This plan has been in use on the 
t o  u c h.e,d by '  Midland Qqmpany's system for some time, and has led 
springs, w h i c h to a deeided diminution of accidents. It is to be hoped, 
convey the cur- says the Lancet, that other railway companies' will 
rent to the com- speedily take steps to terminate or materially dimiuish 
m u t a  t o r. T he the slaughter which annually results from the goods 
current p a s s e s .guards and shunters having to pass between the cars 
from the magnets to couple and uncouple them. 

, _  

through the loco- To Americans this mode of coupling cars is so clumsy 

FLOAT[NG MAGNETIO FIGURES. 

nile experimenter, as 
a baiteu fish h09k. 

Prof. A. M. Mayer 
has devised an ar­
rangement of float­
ing magnetic needles 
which beautifully ex­
hibits the mutual re 
pulsion of similarly 
magnetized . bodies. 
'A numWrofstronglY 
magnetized carpet 
needles are inserted 
in small corks, as 
shown in the p�r­
spective view of the' . 
engraving. 

W h e n  fl o a t e d ,  
these needles arran�e 

themselves in symmetrical groups, the forms of thE' 
groups varying with the number of needies. ' . 

One pole of a bar magnet held over the centN of 8i 
vessel containing the floating needles will disperse the 
needles, while the other pole wiU draw them together. 

ELECTlUf LOCOM:OTIVE, 

motive frante and driv� wheels at the opposite side. · as to be laughable ; but it suits John Bull to a dot. 

© 1887 SCIENTIFIC AMERICAN, INC, 

.. ... .. 
The Medical Possibilities 01' Photography. 

The E�ning Post says : " In the Camera magazine 
a very curious phenomenon, in connection with photo­
graphy. is recorded by the person who observed it. He 
took It portrait of a child apparently in full health and 
with a clear skin. The negative picture showed the 
face to be thickly covered with an eruption. Three 
days afterward the child was covered with spots due to 
prickly heat. ' The camera had t!een and photographed 
the eruption three days before it was visible to the eye. ' 
Another case of a somewhat sirnilaJ' kind is also record­
ed, where a child showed spots on his portrait which 
:were invisible on his face a fortnight previous to ·an at­
tack . of· smallpox. It is suggested that these �s 
might 'point.to a bew method.of IWldical di&gaOsis�" 
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A Reporter'. VI.U 10 Ihe Do.lon Telephone when it is needful, and. the actual work seems to be for a submarine boat, and modern inyentions in con-

ExchaOKe. a,greeable to them." 
, 

nection with electricity have helped to place the 
Any one who has often used the telephone must have There was a strumming sound under the superintend- scheme on the road to ultimate success, A few years 

had occasion to be impressed with the mysteriousness, ent's :table. He held a telephone ' receiver' to his ear, ago two submarine boats were built at LiverpoQldrom 
the sense of material non-existence, of that part of the and talked through a movable transmitter on the designlfby Mr. Garrett, who employed chemicals to re­
machine and its belongings that lies beyond one's own table. " Certainly,'! he said in a low voice, .. I will vivify the air and render it respirable over and over 
instrument and that of the person at the other end, relieve you." He summoned a young woman from again ; but the most successful of these boats was lost 
whom one is talking to, says a writer in the Boston the window, and motion�d her to take the chair of one off the Welsh coast. Since then Mr. Nordenfelt has 
Post. My own material existence I am reasonably of the operators. He had been talking with one of the turned his attention to the subject, and has la� 
assured of. I can imagine my friend at the other end girls, not 15 feet away, over the telephone I She could demonstrated that boats can be ,propelled for a few 
of the line. But between us two there is an airy no- have spoken to him through the air by turning her hours under water, although not with sufficient ac­
where, inhabited by voices and nothin{: else-Hello- head, but it would have made a little bit of noise and curacy for torpedo work. A large and powerful vessel 
land, I should call it. The vocal inhabitants of this confusion in the room, and this modern tower of is being built from his designs, and will probably be 
strange region have an amazing vanishing quality. Babel, this vocal sensorium of a whole city, is as quiet ready for trial in the spring. Meantime Professor 
Even while you are talking ca'sually with one or an- as a public library reading room. The substitute girl Tuck is progressing with the Pe�cemaker, which we 
other of them, you may become aware that you have took the other's place, and two " calls " came tumbling briefly described, and which has since been astonish­
been unaccountably " cut off ; " and if you become im- down at the same instant, and somebody was un- ing those who have witnessed her performances in the 
patient, and raise your voice in earnest demand or doubtedly vexed because he was not answered for an Hudson River. 
protest, the more you bellow, the more you become instant while she was making the other connections. Both Nordenfelt and Tuck employ steam for driv­
aware that you are idiotically shouting yourself black But it takes but an instant. ing the propeller, the former carrying the heated 
in the face against a mere inanimate box stuck against " We like to have people who have telephones come water in reservoirs, the latter using the Honigmann 
the wall. Nothing else than the supremest invention up he�," said the superintendent. " It gives them an caustic soda (or potash) boiler. Recently, further trials 
of the nineteenth century could make man so su- idea how the thing is done, and we notice that they were made with the modern Nautilus in the Tilbury 
premely ridiculous as he is when he is shouting ob- seldom get impatient in the use of their telephones Docks. That is a cigar-shaped vessel, 60 feet long by 
jurgations into a telephone transmitter that isn't afterward." 8 feet in diameter. with a short raised deck in the 
" connected." The consciousness of such an experi- Certainly these girls were not trilling with ' their center, through which a conning tower projects, and 
ence produces in sensitive men, I am sure, a sensation work. The superintendent, by merely putting an in- provides access to the interior. 
of nervous shock, somewhat akin to seasickness; And strument to his ear, can hear every word that passes The vessel is built of steel plates five-sixteenths 
sometimes, when you are talking blithely enough between an operator and the people with whom she inch thick, with 3 by 3 by % '  inch frames 1 foot 9 
through your central office intermediary, you hear the talks ; and that seems almost an unnecessary restraint. inches apart, and is estimated to be strong enough to 
confused murmur of a hundred voices. You ";catch Vexatiop makes the work harder for the operator, and withstand the pressure of 50 feet of water. The boat 
more expressions from private conversations than your she avoids it. . Women are found to be better opera- is fltted with two screws, each driven by an Edison­
nerves can transmit to the central otHce of your brain ; tors than boys, though boys must be employed at Hopkinson motor at about 750 revolutions, the current 
and if you are imaginative you may undergo, as I have, night ; and)hat is why the day service is better than being supplied by 104 secondary cells ; but owing � the 
a feeling as if you ha.tl a hundred astral bodies that that of the night. comparatively confined space of the dock, no trialll of 
were guiltily listening at as many keyholes. The cen- The girls glanced at me as I walked by their desks speed were made. The method of sinking and raising 
tral office is not like any other business establishment with the passing curiosity of aU women and all men, the vessel was designed by Mr. A. Campbell, and con­
whatsoever. The telephone seems to you to have no but their hellos went on just the same. I saw more sists in a simple method of decreasing or increasing 
visible agency. If youhave business with the company, than one genuinely pretty face. Helloland is not so the displacement without affecting the weight of the 
you telephone it. Your applicatioI¥! and complaints ghostly after all I vessel. This is accomplished by means of four hori-
go over the wire to that one impersonal, impalpable ------• .-+I ... HI�._----- zontal cylinders on each side of the hull, which can be 
voice. 8ublnarloe Doal.. thrust outward into the water or drawn into the hull. 

In the first place, there is something besides a voice Submarine boats are a much older invention than The cylinders work through water-tight sleeves, and 
at the central office. I beheld, as the door was opened, is generally conceived ; but they are now coming can be moved either by hand or by screws worked by 
twenty comely young women sitting in a long row, in prominently forward, because there is a useful field gearing from a shaft so arranged that corresponding 
easy arm chairs, before tables with endless apparatus for their employment, and also because modern de- cylinders on each side are pushed out or withdrawn 
before them. That was the first fact that I grasped. vices have rendered it possible to construct vessels simultaneously. It will be readily understood that 
The next one was that those girls were not shouting at which can be propelled safely beneath the surface of if the vessel with water ballast tanks full and the 
all. There was a low, indistinct murmur, and that the water. Who flrst suggested the idea is not known ; cylinders within the shell sinks to the bottom, the 
was all As 1 approached.nearcr I could hear, in tones l:lUt it seems well authenticated t�t . in the reign of e�tra displacement which can be obtained by thrust­
not much above a. whisper, the ever monotonous JaUles I.,  a Dutchman named Drebbel designed a ing out the cylinders will bring her to the SJ,1l"face • ., 

.. Hello I hello I "  " Ye-es I "  " Good-by ! "  but one boat which was actually propelled by twelve oars while the tanks will enable her weight and trim to be 
clear voice in a good speaking tone might have been under the surface of the Thaaes, the air being re- regulated. Besides a rudder of ordinary p�ttern, the 
heard plainly across that whole ' room above all the vivified by some liquor, the composition of which Nautilus has a horizontal fln or rudder for guiding 
business of making the connections for 2,000 people. Drebbel kept a secret. the vessel or preventing a tendency to rise or dive, thus 
Every girl had strapped upon her head, or rather held The Marquis of Worcester, in his " Century of In- keeping a uniform depth below the surface. 
there by its own grip, an apparatus composed of ventions " (1663), refers to a similar invention, and It is said that the air contained within the vessel is 
crossed steel bands, which held a small telephone re� there is a record that a man named Day sank with sufficient for a two hpurs' submarine trip with a crew 
ceiver to her ear. Before her, dangling by a long wire ' his submarine boat in Plymouth Sound in 1774. It is, of six ;  but no doubt if other vessels of the kind are 
in just such position as to hang exactly in front of her however, to Robert Fulton that we are indebted for constructed, either compressed air will be carried, or 
mouth, was the transmitter. Each girl leaned back in the first deflnite ideas on the subject, for so long ago some means will be adopted for revivifying the air, as 
a comfortable attitude,' and seemed entirely cool and as 1801 he descended to a depth of 25 feet in the har- men engaged in such work as submarine torpedo war­
totally unconcerned, while both of her hands were oc- ' bor of Brest, and demonstrated the fact that his fare will need clear heads, and must run no risk from 
cupied in inserting wires with metal plugs at their " plunging boat " could be trusted to take himself and air heavily charged. witt carbonic acid. A patent has 
ends into certain holes before her, and pulling them out three companions under the water and return to· the recently been secured in this country by Mr. C. D. 
again. There were rows upon rows of these little surfat',I! in safety. This boat was named the Nautilus, Goubet, of Paris, for a submarine torpedo boat in 
apertures, and every one of them represented some- and when beneath the surface was moved 500 yards which eqnilibrium is maintained by a pendulum acting 
body's telephone number. Each girl takes care of a in about seven minutes, by two men turning the through a horizontal bar on a clutch that.actuates one 
limited number of calls, which are signaled to 11er by .. engine," while Fulton regulated the JIOsition of the portion or a double action pump, which displaces 
the dropping of a little metallic tablet with the num- boat. On one occasion the boat remained beneath the water from one or the other of two reservoirs at'the 
ber of the caller's instrument upon it ; but sh� has surface for nearly six hours ; 'but nothing in the ends of · the vessel. Water ballast tanks assist in the 
within her reach, in those little apertures that I have shape of effective warfare was accomplished when Ful- submergence of the boat, and the motor is driven by 
mentioned, every one of the telephone numbers within ton was persuaded to lend his services to this coun- electricity supplied from storage batteries. 
the radius of the exchange. 

. 
try, though he :did by way of experiment blow up - ·The screw propeller is movable, so as to be capa-

" These seem to be young women of excellent phys- some old vessels with torpedoes. Fulton published ble of giving the vessel an oblique direction in any 
ique," I said to the superintendent. his work on the subject, .. Torpedo War and Subma- Bense in relation to the vessel's axis while having a 

" We insist upon that," said he, " We have found rine :\ilxplosions," in 1810, at New York, in which he reguhir continuous rotary motion. The .vessel can 
that girls of good' physique, healthy young women, are shows that a system of harbor defense based on sta- thus be guided without a rudder, and can perform 
much less liable to irritation and impatience, much tionary and movable torpedoes is the surest, quick- various evolutions. The torpedo is placed at the after 
less likely to ' get rattled,' than those who are a little est, and cheapest plan for protecting maritime cities part of the vessel; and is connected to an insulated 
weak or ill. It is not that the work wears upon them, against the,naval forces of an enemy. wire wound on a drum. The crew enter an opening 
so that only women of unusual physique can stand' it, .In 1860 a submarine boat was made in 'France, in at the top closed by a dome, and sit on a compressed 
but that we must have operators who are likely to, which ' compressed air was utilized for working the air reservoir from which air is taken and moistened 
keep their tempers and maintain coolness of de- propelling devil',I!, and also for expelling the water by being caused to pass into the water compartments, 
meanor. Does it deafen them ? I have never.known taken IJl to produce submergence ; but this vessel, too, whence it is discharged by a pipe into the dome. The 
but one case of an operative's hearing being affected" does not seem to have been a success. A submarine vitiated air is constantly expelled by an air pump. 
and that might easily have been from some ' other boat has, however, been used for some time by the The torpedo vessel is fltted in front with a cutter or 
cause. They do not seem to suffer much nervously, Pacific Pearl Company in carrying out their fishing spike which can be projected forward several feet ; it is 
though there was one case of hysteria here last, week.. operations ; but it is not intended to serve as a tor- .  worked by a lever, and serves to .cut torpedo wires or 
One of the girls-that one with the slender flgure and pedo boat, being 1I.at bottomed, with " doors " in nets. An obturator tube I?erves to discharge signal 
dark hair llear the end of the line-got confused and the bottom, through which the oysters can be col- cartridges, which on reaching the surface explode, 
' rattled,' as we call it, over a series of vexations, and lected. Toselli's submarine exploring vessel is a fairly and thereby give an indication to the ship with which 
asked to have a substitute placed in her chair. You perfect device for diving, but has no means of propul- the torpedo vessel is connected. A special arrange­
see that we keep five substitutes in .the room to relieve sion ; it is, in fact, 'an elongated diving bell, with reser- ment enables this vessel to be propelled also by means 
those who desire to be relieved at any time. Well, this voirs of compressed air and two or three stories. of oars. We are not aware that any trials have been 
young wom,an went into the girl's waiting room and Much attention has been devoted to the subject of made with this vessel, or whether one has been con­
bad an attack of hysteria there. Not infrequently submarine vessels in Russia, and many experiments structed ; but we may rest assured that it is only 
something occurs on the line-somebody gets impatient were made in that country about twenty years ago ; one of many patents which will be taken out for ves­
and loses his temper-which troubles the girls. They but no practi�l device of tbe kind was produced. The: sels and machines adapted to submarine navigation 
generally go out into their room and have a good cry, inventions of Denayrouse and Fleuss, whieh disclosed for the purposes of warfare.-English Mechanic. 
",pd. come back feeling better. They certainly seem to a method of carrying sufficient air to enable a man to .. I • I .. 

like the work, though the pay is only $7 a week. The breathe either in the ways of an exploded coal mine M. HIGNETTE makes a white artificial stone from 
hoQJ'B are not long ; they sit all day ; they are relieved or beneath the water, .ga. ve an impetus to ,  the search sand which has been used for polishing plate glass. 
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FEBRUARY 12, 1887.] 
ENGIlfEERING INVENTIONS. 

A car starter has been patented by Mr. 
Phillip Listeman, of Collinsville, TIl. An arm is pivoted 
approximately concentric with the car wheel, and on 
its �<this arm having a pawl or clotch arranged to 
engage the periphery of thc wheel, with other novel 
features, making a device by which the weight of the 
car may be utilized in starting it. 

A car coupling has been patented by 
Mr. J. Baptist Butts. o f  Philadelphia, Pa. The draw 
head has a full bell.shaped mouth, with aperture near 
the mouth to receive a coupling pin operated in a 
l!Jl"Ciltl Planner, the coupling being adapted to coupll' 
with any other kind of coupling, whether higher or 
lower, being also readily operated from the top 0: sides 
of the cars, and calculated to couple themautomatically. 

A wedge for mining coal has been 
patented by Messrs . .tames 0: Watson and Conrad A. 
Sipe,.of Fairmont, West V&. < It consists of a cylinder 
formed of two independent sections. each with a taper· 
ing groove, forming a central rectangular recess, in 
connection with a rectan�ular shaped wedge having a 
longitudinal threaded aperture, with other novel fea· 
tures, whereby the use of- powder and other explosives 
may be done away with in breaking down coal. 

1 . 1  
DCHANICAL INVENTIONS. 

A sa wing and grinding machine has 
been patented by Mr. Thomas E. Goodwin, of Nash· 
ville, Tenn. It is a combination machine, consisting of 
a'rectangular frame, with ways, standards, main shaft, 
fly wheel, treadle, grindstone, and saw, with other novel 
featores, designed to be ron either by hand or foot for 
nse as a cross cnt or_rip saw or as a grinding machine. 

A motor has been patented by Mr. 
BarthololUjlw McCabe, of Buifalo, N. Y. The objcct of 
thii! 1nvention is w provide simple and efficient me­
chauism for converting reciprocating into rotary 
motion, in machines driven by treadles, as well as 
steam engines, a shaft with < ratchet wheel and loose 
pnlll,ys carrying pawls to engage the ratchet wheel, and 
cords or cables connected with reciprocating mechanism 
extending aronnd the loose pnlleys, with other novel 
features., 

• • •  
AGRICULTURAL INVENTIONS. 

A hay loader has been patented by Mr. 
Adnlf Lasack, of Oxford Jnnction, Iowa. It has shift· 
iug devices suspended within side rakes, in combination 
with crank shafts, connections, and gear wheels, where. 
by the hay is moved steadily and continnonsly np the 
elevator as rapidly as it is gathered by the rakes. 

A mowing machine .cutter has been 
patented byMr. William T. Decker, of Lehigh Tannery, 
Pa. The cntter bar has a series of revoluble studs with 
eCCentric edges, eccentric washers on the studs, the 
studs being secnred in holes in the cntter bar at snitable 
distances for receiving the cntter sections, the latter 
hllVtUg-�1md shontdcnr fOr- elfgllgemllhTDj the 
fasteners, making an effective device for IlCcnring the 
cntter sections. 

• • •  
KISCELLANEOUS INVENTIONS. 

A child's tray has been patented by Mr. 
Thomas Consins, of Norwalk, Conn. It is a combin&­
tio<n of an npper with an nnder or snbsidiary tray, 
wherein is a plate in a fixed and protected position, and 
provision is made to receive a drinking vessel, the under 
tray receiving anything that happens to be spilled. 

A land scraper and leveler has bee11 
patented by Mr. Ernst Sell, of Canon City, Col. It is 
designed to be used in working ordinary roads, in 
grading r�beds of railways, anU in leveling lands for 
farming, the invention covering various novel features 
of constrnction and combination of parts, and thc rna· 
chine being siuIple, strong, and dnrable. 

A strike sander for brick machines has 
been patented by Mr. Henry C. Hill, of HaverstraW, 
N. Y. Combined with the receiving table and the 
strike table is a sanll trongh, enabling the attendant to 
sand the strik� withont moving from his place or tum· 
ing around, it also serving as .a convenient receptacle 
for the strike when the attendant wishe@ to lay it down. 

A combined door plate and letter slip 
alarm has been patented by Mr. Frederick Sanderson, 
of Chicago, m. It is a device applicable to any door, 
sounding an alarm at once on the dep'J!lit of the mail, 
andis also adapted to serve as a door plate, the inven· 
tion covering certain pec'lliarities of the constrnction 
and arrangem('nt. 

A firep1ace has been patented by Mr. 
Josiah T. Reaves, of Bently, Miss. This invention 
covers a protector of back plate and side plates hinged 
thereto, to protect the brick or stone work from injury 
from heat or by contact with the fnel or poker, and to 
improve the heating qnalitics by facing the flreplace 
with iron. 

A can·fi.1ling machine has been patented 
by Mr. John B: Hodapp, of Mankato, Minn. It is for 
fllling fruit, vegetable, ant! meat caus, antomatically 
and evenly, pressing down the charge compactly, and 
delivering the fllled cans to their reception table, the 
inveption provi<ding a novel constrnction and combin&­
tion< of parts in a machine for this pnrpose. 

Shears form the subject of a pateDt 
Issned to Mr. William E. Lam, of Lancaster, Pa. By 
this invention ,hears are made especially adapted for 
cutting bntton holes, there being a stop pin for limiting 
the motion of the shear blades and a gange for regulat· 
ing the distance of the bntton hole from the edge of 
the garment, 

A washing machine has been patented 
by Mr. James C. McCandllss, of Barnard, Mo. It has 
snspended semicircnlar rubbers, and when the machine 
is- operated by meaus of its handle, these rnbbers, 
though moving in opposite OOrootions, have at the same 
ti1iie Ii rotary reciprocating motion, whereby th<3 wash· 
lug is speedily and eifectively performed. 

A hoisting and lowering apparatus hq.s 
been patented by Mr. Augustus Ilse, of Evanston, 
Wyoming Tat. It has a pulley block, a top pulley to 
run upon a horizontal line or rail, a central pulley, and 
two< guide pulleys, with other novel features, being 
designed more especially for elevating and lowering 
goods, but also adapted for use as a flre el!C8pe or for 
transferring goods and persons from one place to an' 
other in a building. 

Praetleal Cheml.t. 
A young American gentleman, educated at some of the 

best institutions in France and Germany, Is dellirous of 
obtaininll: a permanent situation In some larl{e manufac'­
turing establishment in this country. He hAs been elil.­
ployed for the last three yeara in large works In Moscow, 
Russia. and Is now temporarily engaged as the chemist 
In a large New England establishment. Fancy woolen 
and calico print manufacturers would find this party 
Skilled In the production of new colors. His addreSH 
may be had at the office of this paper. 

The charge ffYl' In8ertion UruUT this head is OM Dollar 
a lineffYl' each insertion; aIJout eight words to a line. 
Adverti861M1it8 must be rece;ved at pulJlication qffice 
as early as Thursday tnorni7l{l to appear in nea:t i881u. 

Wanted�A partner to mannfacture Reeder's " Anto· 
matlc );'olding Seats," <>r would sell patent. For cuts, 
etc., address J. A. Reeder, Ramer, Tenn. 

Veneer Machines, with latest improvements. Farrel 
Fdry. lolach. Co.,< Ansonia, Conn. Send for clrcnlar. 

Who wants to know something of newly patented 
elevated cable railway? Send for clrcnlar to N. Kirch­
ner, No. 6 So. Del. Ave� Philadelphia.Pa. 

Blake's Improved Belt Stnds are the best faSteuing 
tor Leather and Rubber Belts. Blake's name on box 
to be genuine. Greene, Tweed " Co., New York city. 

Link lklttng and Wheels. Link BeltM. Co., Chicago. 
Tekscope LenB88. Lowest prices. Gardam, 36 Maiden 

Lane, N. Y. 
The Railroad Gazette, handsomely illustrated, pub· 

lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Protection for Watchu. 
Anti-mali' etlc shields-an absolnte protectlo'n from all 
electric and magnetic influences. Can be applied to any 
watch. Experimental exhibition and explanation at 
.. Anti-Magnetic Shield " Watch C .... e Co.," 18 John St� 
New Yo,k. F. S. Giles. Agt., or Giles Bro. " Co� ChIcago, 
where full assortment of Anti-Magnetic Watches can 
be had. Send for full descriptive clrcnlar. 

Woodworking Machinery of all kinds. TheBentel & 
Margedant Co� 116 Fonrth St� Hamilton, O. 

Gnild & Garrison's Steam Pnmp Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalolnle 
now ready. 

Concrete patents for sale. E. L. Ransome, S. F., cal. 
The Knowles Steam Pump Works, 44 *ashlngton 

BG;1l08wn; and' 93 Liberty St� New York, havejust Ia-< 
sued a new catalogue, In which are many ne ... and'Un­
proved forms of Pumping Machinery of the slng\a.I/oIld 
dnplex, steam and power tYPe. This catalogue 'ifill be 
mailed free of charge on application. 

HINTS TO CORRESPONDENTS. 
Name. and Addre •• must accompany all letters, 

Or no attention will be paid thereto. This is for our 
informat!on, and not for publication. 

Ref"erencea to former articles or answers should 
give date of paper and page or number of question. 

IDqulrl.,a not answered In 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 tum. 

Special WrUten Iuf"ormaUou on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

SclenUlic American SUJ1plement. referred 
to may be had at the o1ftce. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
price. 

Mlnerala sent for examination should be distinctly 
marked or labeled. 

(1) F. F. writes : I still fail in )J�cquer­
ing polished bra .. , It has a dull appearance after lac· 
quering, not clear and bright, like the new gas flxtures 
we have from New York, etc. What is the cause? A. 
The dullness arises from the want :of heat to melt the 
lacquer after the brnsh has gone over the piece. The 
heat should be raised by putting the piece back into 
the oven for a few minutes, and allow the heat to in· 
crease to above 212" or until thc surface looks clear. 
The lacquer should not be too thick; it shoultl. be 
thinned down with 95 per ceut Iflcohol to a semi·trans· 
parent or amber color as yon look throngh It in the 
bottle. A steam coil is probably the best means of 
heating the work. A stove oven is good if it' is large 
enongh to hold the work. A few trials with thin lacqncr 
and continuing the heat after lacqnering will give yon 
entire snccess. Muddy lacquer should not be nsed for 
metal. 

(2) G. F. C.-You may polish brass pipe 
readily < by hand. Use the flnest flonr of emery paper, 
with a little oil, nntil the surface comes to an even flnish. 
Then ro b with rotten stone and oil on a piece of soft 
leather, and flnish with dry whiting and a rag. All 
parts mnst be clean and free from oil when ready for 
lacqnering. Use thin shellac varnish; thin with 95 per 
cent alc9bol, and let it stand a few honrs to settle, when 
the pnre lacqner may be ponred off. Warm the brass 
work to.the temperature of boiling water, and apply the 
Iaeq ner with a camel's hair brnsh. 

(3) W. ]'. H. writes : I am thinking of 
becoming an electrical engineer, bnt want some in· 
formation and advice as to the opportnnltles in that 
line for a 'yonng man. A. The opportnnities for a 
yonng man to acqnire electrical engineering experience 
are as good as in most protessional bnsiness. If yon 

< are not posted in electrical WOrk, yon will have to be· 
gin at the bottom and work up. Wii!hes do not III(Ike 
a profession. You will hav:e to study hard and work 
harder to' gain a paying position. There are many 
electricians and electrical supply establishments in the 
great city nllar which yon live, where you may readily 1 
with a little intelligent and persistent inqniry, acqnire 
a knowledge.of what Is required and how to go to work, 
bnt flrst getbooksfrom yonI' library or the Philadelphia 
libraries, and glean some information as to the general 
principles of electrical work. Yon will find moch 
that Is interesting in back nombers <of SCIBNTU'IO 
AxEBIQAN SUPPLBlIllCNT. 

Pre .. es & Dies. Ferracute Mach. Co" Bridgeton, N. J, 
Nickel Plating.-Sol.e manufacturers cast nickel an· 

odes, pure nickel salts, polishing compOSItion&, etc. tlOO 
.. LItt� Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Laequer Kristallne. 
Complete ontllt for plating, etc. Hanson, Van Winkle " 
Co., Newark. N. J .. and 92 and 9f Liberty St., New York. (4) J. M. E. writes : Say 1 pound weight 

Iron Planer, Lathe, Drill, and <>ther machine tools of will tnrn a sewing machine after it has been started, how 
modern design. New Haven Mig. Co., New Haven, Conn. heavy must a weight be, attached to necessary gearing, 

Send for cataloglie of SclentUl.c Books for sale by to ron the sewing< machine one honr and 6,000 revolu· 
Mnnn " Co., 361 Broadway, N. Y. Free on application. tions, the weigbt having 30 inches fa1l1 A. The descent 

in feet per minnte of the weight required to move the 
Cnrtis Pressnre Regulator and Steam Trap. Seep. 45. machine at the required velocity shonld be mnltiplied 
If an invention has not been patented in theUuited by the whole time hi minntes, and this prodnct divided States for more than one year, It may still be patented In by th(' distance in feet of the required fall of the weight, 

Canada. Cost for canadian patent. $tO. Varions other for the answer as to the whole weight in pounds; to 
foreign patents may also be obtHined. For Instructions this mnst be added enongh to overcome the friction of addresS Muoo " Co., SCIENTIJ'IC AMJ:RICAN patent 
lIIIency, 361 Broadway, New York. the necessary gearing. So that if it takes 1 ponnd 

descending 2Ji feet to maintain ioo revolutions per Walrus, Bnll Neck, and Bdalo Leather for pQlishlng 150 ' 
emery, glue, composition, Polishers' Supplies. Greene, �inute. then 2Ji feetxOO",,-< = 60 poundsx1"" 
Tweed " Co., New York city. 

< 2Ji ft. fall 
Snpplement Catalogue.-Persons In pursuit of lufor. weight to ron the machine 1 honr, to which mnst be 

wation of any special engineeriull:, mechanical, or sclen- added the weight to < overcome friction of gear. In 
tiflc subject, can have catalogue of contents of the SCI- case the initial weight is more than 1 or a nnit, the 
ENTII!'JC< AMERICAN SUPPLEMENT sent to them free. quotient should be mnltiplied by the initial weight, 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanlcs,and .physlcal (5) A. W, W. asks how flowers can be 
Iclence. Ad4ress Munn & Co� Publishers. New Yoft. preserved in theIr natural colors. A. Dip the flowers in 

:Mr. O. Frink, 234 Broadway, New Yor'k. pnblisbes a meTted para1line, withdrawing them quickly. The 
neatllttlepamphletdescrlblngtheoommon forms of her- liquid shonld be only jnst hot enongh to maintain its 
nia or rnpture, and explaining how all cases can be flnidity, and the flowers shonld be dipped one at a time, 
quickly cured by FRINK'S RUl'TURE RlCMEDY. A copy held by the stalks and moved abont for an instant 
will be mailed, in a plain, sealed envelope, to any address to get ri,l <of air bobbles. Fresh cut flowers, free from upon request; moisture, make< excellent specimens in this way. 

BestAntomatic Planer Knife Grinders. Pat. FacePlate T Chuck Jaws. Am. TwlstDrllI Co� Laconla, N. H. (6) E. E. . asks w�at size should an 
. . air pnmp'be for a marine engme 5 x 5, with snrface 

. 
BlIlmg�' Patent Screw Plates. Drop Forgings, aU" condense�. A. One-eighth the capacity of the steam kmds. Blllings " Spencer Co., Hartford, Conn. cylinder; or 12 cnbic inches. 
New Portable & Stationary CenteringChncks for rapid • • 

centering. Price list free. Cushman Chuck Co., Hartford, (7) W<. E. L. asks : Why IS It that a 
Conn. steam whistle, when steam is first tllrMd on, strikes 

The Improved Hydranlic Jacks, Punches, and Tube the pitch an octave above its natural or fundamental 
Expanders. R. Dudgeon, 24 Colnmbia St., New York. note1 A. This is not a g.eneral phenomenon of whistles. 

Friction Clntch Pnlleys. D. Frisbie & Co., N.Y. Citl:. The . eccentric pitch is dne to the position of the valve 
< and amonnt of water or air preceding the steam, or the Tight and Slack Barrel Machinery a Mpecialty. John wetting of'the lHill by the water 1I.rst ejected. 

Greenwood " Co., Rochester, N.Y. See Ulus. adv" p.28. 
Catarrh (Jured. (8) J. P. McL.-For drying hickory for 

Aclergyman, afteryears ofsu1Jerlngfromthatloathsome mallets: Heat in a steam box nntil the sap is boiled 
disease, catarrh, and vainly trying every known remedy, out, then tranafer to a. dry room or box heated to 
at last found a prescription which completely cured and nearly 2000, and allow to cool slowly. 
saved hl1n from death. Any sufl'ererfromthls 4readtul (9' J. F. H. asks if old daguerreotypes disease sendlnll: a self-addre .. ed stamped envelope to " . 

<Dr. Lawrence, 212 E .... t 9th St., New York, will receive that have faded can be restored. A. They cannot be 
the recipe free of ('.barge. fully restored, bnt they may be improved by flowing 

Planing and Matching Machines. All kinds Wood over them a weak solntion of hyposulphite of soda 
Working Machinery. C. B. Rogers " Co., Norwich, Conn. or cyanide of pota .. inm< to clean them, afterward 

u.on and-'Steel Wire, Wire Rope, Wire Rope Tram. gilding them as described in the article on the subject 
ways. Trenton Iron Company. Trenton. N.J. on page 47,< cnrrent volnme of BCIEll"TIFIQ AllEBIQAN. 

Lick Telescope and all 8Dlaller sizes buUt by Warner (10) D. A. D. and S. H. ask for the recipe 
" Swaaey,crevel8lid, Ohio. for a blackboard preparation. A. Take % gallon shel-
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lac varnish, 5 ounces lampblack, 3 ot\nces powdered 
iron ore or emery; jf too thick. thin with alcohol. Give 
three coats of the composition, allowing eacb to dry 
before pntting on the next; the flrst may be of shellac 
and lampblack <.alone. 

(11) J. B. B. asks : 1. Is there any 
radical difference between an' electric dynamo and a 
motor1 A. There is generally no radical difference. A 
good dynamo generally is a good motor. .2. Wonld 
not any dynamo be converted Into a motor by excit­
ing the fleld magnets with an independent currentP A. 
The terminal binding screws shonld receive the battery 
connection. Simply exciting the field magnets will 
not efIect the resnlt. 

TO INVENTORS, 
An experience of forty years, and the preparation of 

more than one hnndred thousand applications for pa.­
tents at home and abroad. enable ns to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States an4 .all 
foreign conntrles may be had on appllcatlon,and penons 
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 the business. Address 
MUNN " CO .. office SClBNTIFIQ AMlmICAN, 861 Broad­
way, New York. 

INDEX OP IN V JtN"TIONS 
For wlalch Letter. Patent of' til. 

United State. were Gr •• ted 

January 251 1887� 

.l.ND EACH BEARING THAT DATE. 

[See note at end of list abont copies of these patents.] 

Alarm. See Clock alarm. 
Amalgams by electrolysis, manufacturing, A. S. 

Hickley . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . ...  356,640 
Ammonia from coal, process of and apparatus for 

obtaining, Young " Bellby . . . . . . . . . . . . . . . .. . . ... .  356,610 
Animal exterminator. J. B. Payne . . . . . . . . . . .. . . . . .. 356,498 
Animal trap, Golding " Wright . . . . . . . .. . . . . . . . . . . . .  

'
356,635 

Arch or beam, P. M. Bruner . .  < . . . . . . . . . . . . . . . . . .. . . .  356,700 
Antomatlc brake, G. H. Poor . . . . . . . .. . . . . . . . . . . ... . 356,500 
Awl, pell:ging, W. H. Shattuck. . . . . . . . . . . . . . . . . . . . . .  356,666 
Axle lubricator, F. W. Wurster . . . . . . . . . . ... . . .... . . .  <356,519 
Axle nut, adjustable, T. H. DonIon . . . . . . . . .  < . . .. . . . .  356,710 
BaUna press, M. T. Brown . . . . . . . . .. . . . . . . . . . . . .. . . .. 356,446 
Ballng press, G. S. Lay . . . . . . . .. . . . . . . . . . . .  : . . . . . . . . . .  S6il,l'l1 
Bandage and truss. combined snspensory, J. Pat-

ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  356,4!1'1 
Bar. See Grate bar. Saddle bar. 
Bath. See Cabinet bath. 
Bath tnb, portable. S. D. Freeman . . . . . . . . . . . . . . . . . .  356.582 
Bearing, A. Bannatyne . . . . . . .. . . . . . . . . . .  " . . . . . . .... . 356,521 
1Ieer, transporting. Gunther " Fowler . . . . . . .  " . . . .  356,7U 
Bell and burglar alarm, combined door, A. W. 

Thomas et aI . . • . . . . . . . . . . . . . . . . . . .  y . . . . . . . . . ... . . .  <356,606 
Berth, self-leveling, B. F. Merrill . . . . . . . . . . . . . . . . . .  356,658 
BI .... t1ng cap, J. R. France . . . . . . . . . . . . . . . . . .. . . .....  366,n2 
BIcycles, combined 011 can. wrench, and tool for, 

D. C. Wllgns . . . . . . . . . . . . . . . . . . . . . . .. ... . . . . . . . ... .  356,liOO 
BIt. Sile BridIe bit. 
Board. See Ironing board. , 
Boller furnace, steam, J. Ashcroft. . . . . . . . . .  " .. " .. 356,615 
Bolt. See Chain bolt . 
Book, transfer, E. B. Hutchinson . . . . . . . .. . . . . . . . . . .  556,715 
Boot or shoe tip, W. H. Hnntlngton . . . . . . . . . . . . . . . .  356,471 
Boots [and shoes, machinery for making metallic 

shanks for, C. T. Stetson : . . .. . . . . . . . . . .  : . . . . . . . . .  366,135 
Boots, machine for making metallic shanks for, 

C. T. Stetson . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  556,�1U 
Box. See Fare.box. Paper box. < 

Brake. See Automatic brake. Car brake. 
Branding or marking anllllals, apparatl1s for, W. 

Ellinger . . . . . . .. . . . . . . .. . . . .. . . . . .. .. . .. . . . . . . . . . . . . . 556,4fJ9 
Brick kiln, W. Eo " W. HlnchUlf . . . . . . . . . . . . . . . . . . . .  3Ii6,Sl6 
Brick machines, device for securing temperlIilr 

knives In pugging shafts of, J. H. Chambers .. .  356,5'11 
Brick machines, strike sander for, H. C. H!l! . . . . . .  356,563 
Bridle, M. Stapleton . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . 366,008 
BridIe bit, H. Pfandner... .. . . . . . . . . . . . . . . . . . . . . . . . . . 366,646 
Burial caSket, G. S. Parker . . . . . . . . . . . . .. . . . . . . . . . .... 356,1lOO 
Bustle and making same, R. Monga r  . . . . . . . . . . . .... .  556,61i9 
Button, collar, 1. Stelnau ... . . . . . . . .  : . . . . . . . . . . . . . . . . .  356,5IiII 
Button locating and shoe-fly cnttlng machine, T. 

E. Keavy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,716 to 356,'118 
Cabinet bath, A. Pauly . . . . . . . .. . . . . . . . . . . . . . . . . ...... 356,MS 
Can. See Creamlnl( can. 

< 

Candles, toy confections, etc .. manufacture of. 
W. E. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,CSO 

Car brake, A. L. Kirkland . . . . . . . . . . . . . .. . . . .. . . . . . . . .  356,519 
Car brake, antomatlc. W. O. Cooke . .. . . . . . . . . .  _ . . . .  356,622 
Car coupling, J. B. Butts .. · . . . . . . . . . . . . . . . . . . . . .. . . . .  956,li69 
car coupling, R. C. i>ObbS .. L . . . . < . . . . . . . . . . . . . . . . . . . .  356,626 
Car coup ling, I. N. Gillock . . .  .. . . . . . . . .. . . . . . . . .... . 356,685 
Car coupling, J. A. Richard . . . . . . . . . . . . . . . . . . . . . . . . . . 356,601 
Car coupling, J. D. Ripson . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,663 
Car coupling, M. M. Sanford . . . . . . . . . . . . . . . . . . . .. . . . .  356,506 
car motor, tram, W. C. Carrick . . . . . .. . . . . . . . .... . . .  356,5'10 
Car, railway, W. D. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,663 
Car starter, P. Llsteman . . . . . . . . . . . . . . .. . . . . . . . .... . . .  356,506 
Car starter and brake, J. C. Mitchell . . . . . . . . . . . .... . 356,491 
Car, street, P. F. Milligan . . . . . . . . . . . . . . . . . . . .. . . . . . . .  356,489 
Carriages, device for operating folding heads of, 

G. N. " W. Hooper . . . . . . . . . .. . . . . . . . . . . . . . . . .... . 356,470 
Cartridge belt, J. Nosworthy . . . . . . . . . . . . . . . . . . . . . . .. 356,493 
Caster, trunk, J. I,Q()s . . . . . . . . . . .. . . .. . . . . . . . . . .. . . . . 366.4113 
Casting metallic articles, mould for, C. E. Stevena 356,669 
Chain bolt, E. T. Schoonmaker . . . . . . . . . . . . . . . ... . . . . 356,556 
Chair. See Commode chair. 
Chnck, drill, C. L. Butler . . . . . .. . . .. . . . . . . . . . . . . .. "" 356,616 
Churn, C. C. Davis . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . .  356,626 
Churn, A. F. Morey . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .... 356,006 
Chum dashers, operating, I. W. Stnart" . . . . . . . . . . .  356,7S'1 
Cigar ash guard, S. S. Bnrr.. . . . .  .. . . . . . . . . . . . .. . ..... 356,615 
Cigar lighter. pocket, C. W. Wei .... . . . . . . . . .. . . . . . .  356,513 
Clamp. See Cloth clamp. 
Clock alarm, electriC, Smith " Jones . . . .. . . . .. .... .. 366,006 
Cloth clamp for gigging machineS, etc., A. S. DIns-

more . . . . . . . . . . . . . . .  : . . . . . . . . .. . . . . . . . . . . .. . . . . . .  : ... SIi6,41i6 
illothes sprinkler, W. Bartholomew .. .. . . . . " .. , . . 356,4411 
Clothes wringer, H. (1. Hopkins, Jr. . . . . . . . . .  . .... . .  356,6U 
Collarsand culfs, making, H. C. Curtis . . . . . .. .... . . .  S5ii,II:H 
Coloring matter from alpha diazo beta-naphthyl-

amine sulphonlc aCid, red, Vollbrecht & Mens-
chlng . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . :. � 

Colter, G, W. Minor et aI . . . . . . . . . . . . . . . . . . . . . . . ... , . . .  356,41!0 
Comb, See Curry comb. 



Commode chair, F. U. Martin . . .  : . . . . . . . . . . . . . . . .. . . .  356,654 Match making machine. C. Martin . . . . . . . . . . . . . . . . . .  356,485 TUIt. hame. C. C. Bauder . . . . • . . . . . . . . . . . . . .  ; ••..•..••• 356.612 
Cotton gin. D. W. Gaskill . . . . . . . . . . . . . . . . . . . . . . . . .  356.468 Mea.ure, scoop or spoon. II. Wettstein . . . . . . . ... . . .  356,514 Umbrella. etc .• C. A. M. Kremer . . . . . . . . . . . . . . . .. . . •. 356.479 

Coupling. See Car coupling. Medicine. tonic pill. S. Loyd . . . . · . . . . . . . . . . . . . . . . . .. . . 356.723 
Creamer. centrifugal, Hansen & Brunn . . . . . . . . . . . .  356,466 Micromer,er gauget F. Mossberg ••. . • . . ••••. . •••••••• 366.726 
Creaming can, J. Turner . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  356,511 Mill. See .Roller mill. 
Cultivator. P. Frichette . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.6:11 Mining coal. wedge for. Watson & Sipe . . . . . . . . . . . .  356.564 
Cultivator. S. Irwin, Jr . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 356.586 . Minhllfmachlne. M. F. McNelly . . . . . . . . . . . . . . . ... . . .  356,438 
Cultivator. A. Robertson· . . . . . . . . . . . .. . . . . . . . . . . ... . . . 356.504 Mininlf machine. S. B. Stine . . . . . . . . . . . . . . . . . . .... . . .  356,69J 
Cultivator. Wainwrillht & Royall . . . . . . . . . . .... . . . . .  356.608 Mirror, P. Wiederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356.515 
Cultivator. W. A. Worden . . . . . . . . . . . . . . . . . . . . . . . .. . . .  356.674 Motor. See Car motor. Electric motor. 
Cultivator. wheel, C. C. Stover . . . . . . . . . . . . . . . . .. . . .  356,560 Motor. B. McCabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  356,>42 
Cultivator. wheeled, W. P. Brown . . . . . . . . . . . . . . . ..  356,613 Mowing machine cutter. W. T. Decker . . . . . . . . . . . . .  356,574 
Curry comb. McPherson & Sweet . . . . . . . . . . . . . . . . ....  356,M3 Music boxes, governor for. J. F. Brown . . . . . . . . . . . .  356.702 
Cutter. See Mowing machine cutter. Tobacco Musical instrument, mechanieal, G. B. Kelly . . . . .  356.600 

cutter. Musical instrument. mechanical, R. W. Pain . . . . . .  356,599 
Dead centers. device for overcoming, S. T. �hort- Nail. See Heel nail. 

ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . .  356,MS Nail making, distributin2', and driving ·device. }". 
Desk. writing. F. A. Coffin . . . . . . . . . . . . . . . . . . . . . . . .... .  356,449 F. Raymond. 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 356,552 
Door lock, sliding. F. S. Mason . . . . . . . . . . . . . . . . . . . . . .  3.56,72' Nail plate feeder. D. Jones . . . . . . . . . . . . . . . . . . . .. . . . . . 356,646 
Door spring, W. Gilfillan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356,633 Nail strip and forming nail., F. F. Raymond. 2d ...  :J56,551 

Drill. See Rock drill. Navigator's position indicator. H. O. Rittenhouse 3.56.5O.l 
Ejector, fiuid, C. M. & C. E. Kemp . . . . . . . . . . . . . . . . . .  856.647 Necktie hDlder, G. Gro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356.686 
Electric cut-out, J. Fuchs . . . . . . . . . . . . . . . . . . . . . .. . . .. " 356,632 Necktie or cravat fastening, J .  K. Cleary . . . . . . . .• . .  356.680 
Electric machine. dynamo. S. H. Short . . . . . . . . . . . . .  356,667 Nozzle. F. Moore . . . . . . . .. . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  856.598 
Electric motor. P. Diehl.. . . . . . . . . . . . . . . . . . . . . . . . .. . . .  356,576 Oil can stopper and spout. R. Dreyer . . . . . . . . . . . . . .  356,529 
Electrical elevator. N. P. Otis . . . . . . . . . . . . . . . . . . . . . . . 356,496 Organ. reed, J. W. Trainer . . . . . . . . . . . . . . . . . . .. . . . . . .. 356.700 
Elevator. See Electrical elevator. Pad. See Harness pad. 
Elevator cages, automatic bell alarm for. Flaugher Paint, mixed. H. E. A. Banle . . . .. . . . . . . . . . . . . . . ... . . .  856.505 

& Scott .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ... . . .  356.4b'l Panel. lathing. A. Sommer . . . . . . . . . . . . . . . .. . . . . . . ... . 356.738 
Engine. See Gas engine. Paper bags. machine for making. F. C. Belcher . . . .  356.441 
Engine. P. F. Hubner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,686 Paper box. J. P. Buckingham . . . . . . . . . . . . . . . . . . . ..... 356,522 
Envelope moistening instrument. H. Detamble . . .  356.575 Paper filtering stones or tiles. machine for manu-
Extractor. See Staple extractor. Stump extrac- facturing. L. Snell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.608 

tor. Pen and pencil holder. N. Clement . . . . . . . . . . . . .. . . . .  356,524 
Fare box, J. W. Greer . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .  356.465 Pencil, addition. C. R. Thompson . . . . . . . . . . . . . . . . . . .  356,.561 
Feed regulator, boiler. B. H. Blood:et al . . . . . . . . . . . . 356.676 Photographic cameras. adjustable plate holder 
Fence machine, J. M. Henley . . . . . . . . . . . . . . . . . . . ..... 356,534 for, E. B. Barker . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  356 • .567 
Fence post. H. W. Wilson . . . . . . . . . . . . . . . . . . . . . .. . .  356,.>17 Picket guide and support. J. C. Haag . . . . . . . . . . . .. . .  356.687 
Fences, machine for wiring picket. J. C. Haag . . .  : 356,638 Picture and print. transformation, Reid & Jame-
Fences. stay piece and guard for wire, S. F. Dun- Bon . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  356.695 

can . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  356.711 Pinchers. C. MorrilL . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .  356,492 
Fences, wire fastener for hedge. Leber & Neiman 356.721 Pipe welding machine. C. P. Higgins . . . . . . . . . . . . . .  356,468 
Fiber, apparatus for -separating vegetable from Planing machine, WOod, H. A. Lee . . . . . . . . . . . .. . . . . .  856.482 

animal. Allen & Potter . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,011 Plaque. F. M. Dammon . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . .  356.454 
Fifth wheel, S. T. Worley; . . . . . . . . . . . . . . . . . . . . . . . . . .  356.701 Plier, halr spring. T. Reeve. Jr . . . . . . . . . . . . . . . . . . . . . .  356.729 
Fire escape, S. A. Anderson . . • . . . . . . . . . . . . . . . . . . . . . .  356.436 Plow, W. M. Brunson . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . . .  356,705 
Fire escape. F. Landgraf . . . . . . . . . . . . . . . . . . . . . . . ... . . .  356,650 'Plow. J. W. Piver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,548 
Fire escape. G. Larkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 356,591 Plow blades, manufacture of. C. M. French . . . ... . .  356,530 
Fish hook. H. C. Pennell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.499 Plow fur cultivating com or cotton, E. Jr. Castle-
Fish hook. j(ang. A. Pfaff . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,681 berry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. . .  . .  . . .  . .  . . . .  . . .  356,446 
Fish. machine for cutting. W. S. Moses . . . . . . . . . . . .  356,725 Pool rack and ball spotter. cDmbined. G. Hen-
Floors. laying hollow concrete fireproof. P. M. kel (r). . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . .  . . . . . . . . . . . . . .  10.801 

Bruner ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.704 Post. See Fence post. 
JroldinQrtable; S. S. Case . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  356,618 Pot. See Tea pot. 
Frame. See Umbrella frame. Press. See Baling press. 
Fruit boXlOS. maehine fO'r making. B. Kemper ... . . .  356.'18 Press. D. B. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l!.56,681 
Jrruit gatherer; C; E. COO'k . . . . . . . . . . . . . . . . . . . . . . . . . ... 856.451 Press. J. B. & O. B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  356,475 
}'Umace. See Boiler furnace. Printers' galleys, lock-up for. E. M. Grover . . . . .. . .  356.532 
Gauge. See'Micrometer gauge. Protector, See .&.nee protector. 
Galvanie cell, N. W. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.727 Pulley sheave. F. B. Torrey . . . . . . . . . . . . . . . . . . . .... . . .  356,670 
Garment supporter •. H. A. Seymour . . . . . . . . . . . . . . . .  356.665 Pump. steam. J. Uhri . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  356,671 
Gas compre .. or valves, buffer for. M. L. Mitchell. 356,597 Pyrotechnic package. C. B. Linton . . . . . . . . . . . . . . . . . .  356,601 
Gas engine, J. Charter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  356,447 Rack. G. H. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.500 
Gas, manufacturing .. W. P. J..ane . . . . . . . . . . . . . . . . . . .  356.720 Railway switch or Dther casting. W. Wharton. Jr. 356.609 
Gas, proces'S of'and apparatus tor'manufacturing, Rai1way switch plate, C. H_ Twist . . . . . . . . . . . . . . . . . .  356,607 

J. J. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,587 Railways. cross tie for cable JI. Martin . . . . . . . . . . . . 356,595 
Gas. process of and apparatus for manufacturing. Rake. See Ray rake. 

heatinl!'. J:J. Juhn ston . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,477 Regulator. See Boiler feed regulator. Gas regu-
Gas, process of and apparatus for manufacturing lator. 

Illuminating, J. J. Johnston . . . . . . . . . . . . . . . .. . . . . .  356.476 Retouching table. Dunham & Hofi'man . . . . . .  "'t' " 356,577 
Gas regulator. S. R. Firth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,684 Rice pounder. P. Rahm . . . . . . . . . . .  : . . . . . . . . . . . .. . . . . .  356,liOl 

Gate. G. W. MeLain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356.692 Rock drill, J. C. Gi�hen . . . . . . . . . . .. . . . . . . . .. . . . .. .. . .. 356,464 
Gate. E. B. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 356,602 Rod. See Lightning rod. 
GovemDr, J . . E. Hugon . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  356.644 Roller mill. G. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . ..... i!56.623 
Grader wheels, speed attachment for road. W. L. Roofs and other structures. means fOr u.e In the 

Heller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  356,584 glazing of. J. D. Mackenzie . . . . . . . . . . . . . . . . . . . . . .  356,652 
Grate bar, C. Holfmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '356.537 Saddle bar. L. Roneston . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  :J56,684 
Guard. See Cigar ash guard.. Safes, vaults. etc., 'bolt work for the doors o�, o. 
Hairpins. machine for making. W. H. Jackson . . . .  856,5,,"9 E. Pillard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,547 
Halter trimming. M. R. Dowlin . . . . . . . . . . . . . . . .... . . .  356.627 Sand paper, ntilizing refnse, D. Mathews . . . . . . . . . .  356,481 
Hame fastener; metalliC. J. H. D. Everett . . . . . . . . .  356,628 Sash weighta. metal mould for. C. E. Steventi .. . . . . 3.56.786 
Harness pad. A. A. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . 356,431> Saw set, F'later & Davi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,460 
Harness pad. W. R. Empey. . . . . . . . . . . . . . . . . . .  .. . . . .  35tl,683 llaw •• adjustable guide for band. C. Gall . . . . . . . .. . .. 356.462 
Harness straps. die'for cutting, F. B. Raymond . . .  356.662 Sawing and grinding machine, T. E. Goodwin . . . . .  356,5&3 
Harvester. X. H. Martinent . . . . . . . . . . . . . . . . . . . . ... . . .  356,655 Scraper and leveler, land. E. Sell. . . . . . . . . . . . . . . . ... . 356,557 
Harvestinll machine, J. W. McAlister . . . . . . . . . . . . . .  356.656 Scraper, pot. J. T. Demarest . . . . . . . . . . . . . . . . . . . ... . . .  356,527 
Hat. A .  B. Waring . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  356,073 Screen. See Window screen. 
Hay IDader. A. Lasack . . . . . . . . . . . . . .  : . . . . . . . . . . . .... . 356,541 Seeding machine, A. E. Ball: . . . . . . . . . . . . . . . . .  : . . . . . .  356,438 
Hay rake. horse. Mast & Startzman . . . . . . . . . . . .. . . . .  356,596 Semaphore, Cox & Black . . . . . . . . . . . . . . . . . . . . . . .. . . . .  356,573 
Heater. See Siphon pipe heater. Sewer. J. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,448 
Heel nail. F. F. Raymond. 2d . . . . . . . . . . . . . . . . . . . . . . . .  356,549 Sewing machine. C. Kohler . . . . . . . . . .  , . . . . . . . . . . . . . . .  356,590 
Heel nail and using the same, F. F. Raymond, 2d. 356.550 Sewing machines. attachment holder for. F. Egge 356.458 
Heel nailing machine, �'. F. Raymond. 2d . .. 356,553. 356,554 Sewing machines. buttonhole cording attachment 
Hoisting machine, O. Crosby . . . . . . . . . . . . . . . . . . . . . . . .  356.526 for. J. S. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,621 
Holder. See Ladder holder. Necktie holder. Sewing machine., throat plate fDr, F. T. Strobeck 356.510 

Pen and pencil holder. Sleeve holder. 
Hook. See FIsh hook. Snap hook. 
Hoop. See Wire hoop. 
HDpper, W: R. Fee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...  . . .  356.581 
Ice cream, apparatus for forming and dividing 

bombs or shells made of, S. Julien . . . . . . . . . . . . . . 356,588 
Indicator • . See NaVigator's position indicator. 
Injector, steam, J. Desmond . . . . • . . . . . . . . . . . . . . .• . . . .  356,682 
Inlaying. !. Chalifoux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :l56.523 
Insulated ball jO'int. J. A. Bunnell . . . . . . . . . . . . . . . . . .  856.b'l! 
Iron. See Wagon-wear iron. 
Ironing board. J. G. Breckenridge . . • . • . •••••••••.•• 356,568 
Ironing machine. G. L. Shorey . . . . . .  , . . . . . . . . . . . . . . .  356.604 
Jack. See J,ifting jack. 
Jars. cover fastenin� for fruit. W. Werts . . . . . . . . . .  356,565 

� Joint. See Insulated ball joint. Stovepipe jOint. 
Kiln. See Brick kiln. 
Kitchen utensils known as cook's tongs, W. E. 

Melhorn . .  . . .  . . . . . .  . . .  . . . . . ... .  . . . . . .  . . . .  . .  . . . .  ..... . 356,657 
Knee protector. S. Rauh . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,502 
Knife. See Table knife. 
Ladder hotder' and' s�affold bracket. combined. J. 

A. DUdley. . . . . . . .  . . .  .. . . . .  . . . .  .. . . . .  . .  . .  .. . .... . . .  356,457 
Lamp. F. A. Lavercombe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,480 
Lamp for 'burning' petroleum and light oils, J� 

Sepulbhte .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  356,507 
Lamps. insect catching attachment fDr, J. S. 

JIlzell .. . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856,629 
Lamps. supporting frame for electric, Fairbanks 

& Coughlin . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . .  356.580 
Lantern, tubnlar. C. Bergener . . . . . . . . . . . . . . . . . . . . . . .  356.442 
L'atch. J. Rorolg� . . .. � . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  356.696 
I,athe, J . . J. ·Brewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...  : . 356.678 
Lathe. L. W. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  856.509 

I.eather embDS8in)Onachine. J. Boyle . . . . . . . . . . . . . .  356,677 
Level. spirit. H. N. ·Jasper . . . . . . . . . . . . . . . . . . . . . . . . . .  3.56,645 
Life preserver. C. Leduc . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,592 
Lifting JRCk, J. S. BlaCk . . .  • . .  . . . . . . . . . . .. . . . . . . . . .  356.443 
Lifting jack, S. liJ. MORher . . . . . . . . . . . . . . .. . . . . . . .... .  356,486 

. L1ghtnlng rO'd. C; H. Grimes . . . .. . . .. . . . . . . . . . . . . . . . .  356,531 
Line fasteMr, J. Loch . . . . . . . . . . .. . . . . . . . . . . . . . .... . .  356.691 

Siphon pipe heater, G. E. DixlJn . . . . . . . . . . . . .  h • • • • •  356,456 
Sleeve holder and finger guard. combined, S. C. 

Brown . . J . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  356,679 
Slide rest. F. R. CroMs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,709 
Snap hook. J. Hickey . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  356.467 
Soldering machine. J. )'. Ross . . . . . . . . . . . . . . . . . . . . . .  356.730 
Soldering machine. can-cap. J. G. Hodgson . . . . ... . 356,469 
Sower. breadcast seed, G. Stevenson . . . . . . . . . . . . . . . 356.698 
Spring. See Door spring. Vehicle spring. 
Sprinkler. See Clothes sprinkler. 
Square and gauge attachment for rules. T. G. F. 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .. . . .. . . .  356,5.'l3 
Stamp. hand. L. K. Scotford . . . . . . . . . . . . . . . . . . . . . . . . .  3.56.732 
Stanchion. cattle. J. Prlest. . . . . . . . . . . . . . . . . . . .... . . . .  356.728 
Staple extractor, F. Squier . . . . . . . . . . . . . . . . . . . . . . . . .  356,69j 
Stenographer's practice sheet, W. L. Jenkins. .. . . .  356.474 
Stopper. See Oil can stopper. . 
Stove. J, F. Hess et af.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356.686 
Stove hood, T. H. J.lndley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.722 
Stove leg, J. E. Courtright . . . . . . . . . . . . . . . . . . . . . . . . . .  356.700 
Stovepipe joint and thimble lock, E. G. Cameron .. 356.'i'06 
Btrainer. milk, P. S. Ryan . . . .. . . . . . . . . . . . . . . . . . . . . .. 356,555 
Strap. See Trunk strap. 
Stump extractor. R. B. MontJ(omery . . . . . . . . . . . .. . . .  356.693 
Supporter. See Garment supporter. 

. 

Suspender connection, F. B. Brown . . . . . . . . . . . . . . . .  356,444 
Switch. See Railway switch. 
Syringe. fountain, R. Parker . . . . . . . . . . . . . . . . . . . .. . . . . 356.544 
Table. See Folding table. Machine table. Re-

touching table. 
Table knife, A. W. Cox . . . . . . . . . . . . . . . . . . . . . . 356,452. 356.45.1 
Tack driver, F. Cha.e . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  356,620 
Tack making machine, F. Chase . . . . . . . . . . . . . . . . . . .  356,619 
Tank. See Water closet fiushinll tank. 
Tea pot, T. Loughran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,484 
Telephone, E. H. Jqhnson . . . . . . . . .. . . . . .. . . .  356,688. 356,689 
TelephDne, mechanical, G. W. Lord . . . . . . . .. . .... . .  356.594 
Tennis.net, J. P. Helfenstein, Jr . . . . . . . . .  ' . . . . . . . . . .  356,689 
Tobacco cutter. P. E: Shirk . . . . . . .  :.: . .. . . . . . . .. . . . .  . 
Tong •• grappling. J. E. Jrord . . . . . . . . . . . . . . . . . .. . .. . . .  356,730 
Toy. A. T. Rousseau . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  356,781 

Umbrella frame. J. Willis . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.516 
Valve. electric. W. S. Johnson (r) . . . . .  : . . . .  : . . . . . . . . •  10.802 
Valve gearing. N. W. Twiss . . . . . . . . . . . . . . . . . . . .••. . . .  356.512 
Valve. safety. Crosby & Meady. . . . . . . . . . . . . . . .  . . . . .  356.525 
Vehicle. spring. E. H. Carpenter . . . . . . . . . . . . . . . . . . . .  356.617 
Vehicle spring. E. B. Lake . . . . . . . . . . . . .  , . . . . . .  : . .  . . . .  356,649 
Vehicle. two-wheeled. C. W. Noyes .•• . . . . .• .356.494. 356,495 
Velocipede. E. Redman . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .  356,600 
Ventilating wheel or fan, compound. J. E. Bar-

ney . .. . . ........ . . . . . . ... ..... " .. .. . .  .. . . .  . .. ... . .. 356,439 
Vessels, convertible anchor and freight hoisting 

apparatus for, T. Wilson . . . . • . . . . .  ; ••••. . . . . .  · • . • .  356,TSS 
Vise, hand, S. Joel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,510 
Wagon wear iron, C. E. Hewitt . . . . . . . . . . . . . . . . . . . . . .  356,687 
Wall paper or other fabriC, Baer & Kraemer . . . . . .  356,437 
Washing machine. S. H. Kerr. . •• . .  . . . . . . . . . . .... 356.643 
Water closet fiushing tank, H. J. Frost . . . . . . . .. . . .  356.713 
Wheel. See Ififth wheel. Traction wheel. Ven-

tilating wheel. 
Wbeel, G. W. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  356,643 
Windmill. L. M. Godfrey . . . . . . .. . . .. . . . . .. . . . . . . . . . . .  356,684 
Window screen. M. H. Walsh . . . . . . . . . . . . . . . . . . . .... . 356.568 
Window shade fixture. J. F. Hickey . . . . . . . . . . . . . . . .  356,535 
Wire hoop. J. C. Durling . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356,578 
Wringer. See Clothes.wringer. 

DESIGNS. 
Card recei-er, H. Berry. . . . . . . . . . . . . . . . . .  .. . . . . . . . . . 17,073 
Clock case. banjo. L. C. Hiller . . . . . . . . . . . . . . . . . . . . . . .  17,07b 
Dish. C. E. Haviland . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . ... .  17.074 
Glassware, ornamentation of, W. C. AndeTson . . . . .  17.072 
Wall paper. W. N. Peak . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  17.076 

TRADE MARKS. 
Brushes, paint.ers·. Rennous. Kleinle & Co . . . . . . . . . .  14,009 
Cigar boxes. J. W. Strieder . . . . . . . . . . . . . . . . . . . . . . . ..... 14,010 
Cigars. Cigarettes, chewing and smoking tObacco: 

and snuff, Pemberton & Hill Tobacco Manufac-
turing Company . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  14.008 

Corn, Indian, D. 1. Bushnell & Co.. . . . . . . . .  . . . . . . . . .  13,998 
Medicines. cathartic, M. M. Davies. . . . . . . . . . .  • .. . .  14,000 
Mineral water, naturaL H. Hurter . . . . . . . . . . . . . . . . . . .  14,005 
Porcelain, china, lliass. and analogous wares. Hav-

Iland & Co .................................... 14.!J02. 14.003 

Remedy for rheumatism. E. Hickey . . . . . . . . . . . . . . . . .  14,004 
Skirt bands. Canfield Rubber Company . . . . . . . . . . . . . .  13,999 
Soap, family, N. K. Fairbank & Company . . . . . . . . . . .  14,001 
TO'ilet preparations, Lazell. Dalley & Co .... ......... 14.006 
Washing powders and soaps, E. S. Wells ..... . ... . . .  14,Oll 
Wine. Mullaney & Hayes . . . . . . . . . . . . . . . . . . . .. . . .... . . .  14,007 

A Printed copy ofthe specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866. will be furnished from this office for 25 
cents. In ordering please �tate the number and date 
of the patent desIred. and remit to Munn & Co.. 361 

Broadway, New York. We also furnish copies of patents 
granted prior to 1866 j but at increased cost, as the 
speCificatiOns, not being printed, must be copied by 
hand. 

Canndinn Patents may now be obtained by the 
inventors for any of the inventions named in the fore­
going list. provided they are simple. at a cost of $40 
each. It coinpIicated. the cost will be a little more. For 
full insuuction. address Munn & Co .• �·361 lIroadWo,y. 
New YOrk. Other foreign patents may also be obtained. 

• 

Inside l'age, each ineertion - - - '-5 cents a line. 
lJack .Pnge, ench illsertioll - - - 81.00 n line. 

The above are charges per agate line-about eight 
words ].ler line. This notice shows the width of the line, 
an,d is 8.�t in agate type. Engravings may head &dver­
tisement� at tIie same rate per agate line, by measure­
ment, as the letter press. Advertisements._ must be 
received at publication uffice as early as Thursday morn .. 
ing to aPP6ar in next issue. 

CET THE BEST AND OHEAPE S T  

.... CC> .. 
(CincinnatI, Ohio, U. S. A.) 

Exclu.lve Allents and Importers forthe United State. 
of the C E L E B R A T E D  
P E R I N  B A N D  SAW B LA D E S ,  

Warranted Muperiorto all others I n  qunltty. finh.b, 
u ni1fllomity of t�mpel·, and genet"al dut'abillty. 
One l·erin Saw outWflSrs I hree ordinary saws. 
oi::;''l>��:r��o3�!'��I�:'ln::�'i.�\!��S nnd 

New Books 
Pumps.-Practical Handbook on Pump Construction. 

Various kinds and materials to be made of for ditferent 
purPDses. By P. R. BJORLING. 9 plates. 12mo, $1.50 

Watch nnd C lockmakerll' Hnndhook, Diction­n,'Y, and Guide.-By F. J. BRITTEN. Sixth editiO'n. 
.lS4 pages, 8VD, . • • . . '

. $2.00 
'l·obacco : GrOwing, CurIng, and MRDufacturing. A 

handbook for planters in all parts of the world. Edited 
by C. G. WARNFORD LoCK. 285 pages. with illustra­
tiOns. 8vo. . • • . • . � $3.00 

Tannlng.-A Text-book of Tanning. A treatise on 
the conversion of Skins into Leather. both practical'and 
theDretical. By H. R. PROCTER, 281 pages, fully illus­
trated, 8vo. • • • . • . $4.00 

Soap nnd Cnndles.-A treatise on the manufac­
ture, including Lubricants and Glycerine. By W. L. 
CARPENTER. 344 pages, with 87 illustrations. 8vo. $1.00 

E. & F. N. SPON, Publishers, 

36 Murray . Street, New York. 

SEBASTIAN, MAY & CO'S 
Improved Screw CutUnr • 

LA TEES��:e� 
Lock. See Door·lock. Traction wheel, H. W. Hyde . . . . . . . . . . . . . . . . . . . . . . . .  356,472 
Locomotive. electric. H. Erhardt . . . . . . . . . . . . . . . .. . .  ' 356,579 Trap. . See Animal trap. 
Locomotives. exhaust mechanism for. I. F. Wal- Tray. child' •• T. Cousins . . . . . . . . . . . . . . . . . . . . . . .... . . .  356.572 

Tmck, hand. W. C. James . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356.413 
Trunk strap. R. H. DOUIfIas . . . . . . : . . . . . . . . . .. : . . . . . .  856.li28 

lace . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . .. . . .  356.1162 
Machlne tahJe. L. D. HOward . . . . . .. .. . .. . . . . . . . .... .  356.642 
Match.machlne. L. Ktttlnger .. ... . ........ .. . .. .... .  356,719 Tub. See lIath tuQ. 
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37tJl .. ANNUAL STATEMENT 

OF l'BE 

lETNA 
LIFE II'SURABCE CO. 

OF HARTFORD, CONN" 
J'a:a:u.ary 1, 100'7. 

Premium ReceIpts in 1886. 
Interest Receipts in 1886. 
Total Receipts during the year. 
Disbursements to Policy-holders, 

$3,030,9411.26 
1 ,61,-,992.24 
4,648,938.50 

and for expenses. taxes, etc .• 

Assets January 1, 1887. 
3,696,31)2.66 

3 1 , 1)45,930.7'-
26 1 96,U60.41 

5,34!1,8'-0.36 
6.8UO,000.00 

TotaJ Liabilities. 
Surplus by Ct. and Mass. standard. 
Surplus by standard of N Y. • 

POlicies in force January 1, 1887. 
63,293, insuring, 

Policies issued in 1886, 
_ 6, "2�, insuring, 

92,262.969,44 

13,m�'-,993.00 

MOnGAN G. BULKELEY, President. 
J. C. WEBS1'ER. Vice-President. 

J. L. ENGLISH. Secretary. 
H. W. ST. JOHN. Actuary. 

GURDON W. RUSSELL. M.D., Consulting Physician. 

T. J. MUMFORD, Manager, 
1 65 Broadway, New York, N. Y. 

SHIELDS & BROWN 

For BOILERS and STEAM PIPES 
RednceA ()oJUlenw8tlon of Steam. 

FOR GAS AND 'W A'.I'ER PIPES. 
The Be8n��?8!:d�;;::!�Ife���lC::;l1:ft.·e World 

Send for i11ustra ted descriptive Circular J and name this paper. 
1 4 3  Worth Street, New York. 78 and 80 Lake Street, Ch lca.o. 

S I N K I  N G M I  N E S H  A F '.r S.-DE� 
scription of .:\Ir. Pretsch's'method of Sinking mine shafts 
in watery earth hy means of freezing. With 2 engrav­
ingB. Contain�d in SCIENTIFIC AMERICAN SUPPLEMENT 
No. 537. Price 10 cents. To be had at this office and 
from ail newsdealers. 

�Q HAN� MA�HINtRY N.Y: MI���Tn8:,?y\)ePDt, 
BrIdge Store No. 16. 

Frankfort Street, N. Y_ 

SEEDS CIVEN AWAY! A package of 
Mixed �'lower seeds (500" kinds), with 
PARK'S FLORAL GUIDE , all for 2 stamps. 

New flowers, new engravings ; teems with floral hints. 
Everybody delighted. Tell all your friends. Send now. 

G� W. PARK, Fannettsburgh, Pa. 

PROPULSION OF STREET CARS.-
A paper by A. W. Wright. in wbich an endeavor!s made 
to solve the problem llS to the amount of powerl'equued 
to st:trt a street car and keep it in motion under average 
conditions. Contained in SCIENTTFIC AMERICAN Sup­
PLEMENT, No. 1)33. Price 10 cents. To be had at this 
office and from all newsdealers. 

------- 1\ C AND FINE GRAY I RON AL50 STEEL }fALL�LE: CASTINGS FROM SPECIAL £RNS 
� FINE TINNING JAP;\- Pl\� 

.N.. .. A� lJI- FINISHIN G .  NNlt'oJG F\NJ:i'"'II(l) ,J THVO"' LEMIGH AIlE & AMEAICAN 5T PHILA < � 

EXCELLENT BLACK COPIES of anything writWt or 
draum with any Pen (or Type Writer) by the Patent 

AUTOOOPYIST L
i?::����':.a;

.
led be 

SpeCImens Free. 
AUTO OO PYIST Co., 3 'l'1lomas Street, New York. 

WELL·BORING BY STEAM WITH A 
Spring-pole.-By B. S. Lyman. With illustrations of tbe 
apparatus employed. Oontained in SClENTIFIC AMERI­
CAN SUPPL"MENT. No. 1)34. Price 10 cents. To be had 
in this office and from all newsdealers. 

'1'be STATUE of LIBERTY, NEW YORK. 

���t��t; �o::, j�8r����o,1��'at�h
d
e J�r1r�1���:1�1:ri�� 

New York Harbor, fully described. 'l'he history of il.$ i¥t�egJ���:t��� !gj VtSr�:g'��:�f�:d a�'At, p�����l��faR! 
a8 to construction, mode of erection, size, thickness of 
:;;�la:��m���II�dn��r�\��:Jo�r�firff:' ��J':�f �'�� 
framework, and the statue 88 it uppeared in process of 
construction. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 564. Price 10 cents. To be had on 
application. or by mail, at this offiice and from all news .. 
dealers. 

R O C K  D R I LL S  
AIR COMPRESSORS, 

BOILERS, HOISTS, 
AND 

GENERAL MINING MACHINERY. 
Send for lliustrated Catalogue. 

Ingersoll Rock Drill Co" 
10 PARK PLACE, N. Y. 

Edco Bys1;GD1 
Of' Arc nnd l ncandclICcnr J.illhtinll'. 

Electric 1 .llI'ht Ilnd I'owel·. Motor •• Dynamos, I,amp •• and Batterles in all varletle&, 
Electro-DynamiC Co •• �:u Carter St., Philadelphia. W. W. GritICom. OonBaltlnlf Electrical ElIII'laeer. 



/ B C> C> � S  
On Paints, Painting, Gilding, Var-

• nishes and Varnishing. 
th1rl,�!;;�t �F�I':t'i-J�r.idl'!i°'a����:��::,r�he�Ps'r. 
��:h ":n�P8:�d���'t��� �:je�:��l:����� �:c��i��! S�t:� ���.<:'A'a�r�����Y·T!';:?se$��·th e.F abricati oIl of VolatUe and Fat Varnishes, Lacquers, 8iccatives, and Sealing Waxes. li'rom the German of Erwin Andres. With additions on the Manufacture and Application of Varnishes, Stains for Wood. Horn, ·Leather, etc. Edited by Wm. T. Brannt. 11 illustrations. 12mo, $2.50. Callingham.-Sign Writing and G1a .. Embossing. �g,'f.��e Practical lIIustrated Manual of the Art. 

Dnvidson.-A Practical Manual of House Painting. 
�l��r::t'fo�a�r��o�!g�nr�i��;ffi���d ��r������S eDlil,�ilnlt�; JiJ!r��·'!'iJd Vnl'nishel" S Companion:  Containing Rules and Regulations in everything relat .. 
�n&�D���f�t;:in� tt��N::�,G�I��n{v�ri�r:.�ft�in�a�� GlasM, aod Coach Painting and VarnishiDl{ ; Tests: for the Detection of Adulterations in Oils, Colors, etc. : and a Statement of the Diseases to which Painters are pecu­liarly liable, with tbe Simplest and Best Remedies. Six­teenth Edition. Revised, with an Appendix. Contain­ing Colors and Colori�-Theoretical and Practical. Ccmprising descriptions of a great variety of Additional 
t�:���ht���\��� ��l�:i��sto o';h�:in��:g�d�� Together with Chevreul's Principles of Harmony and Contrast of Colors . 12mo. Cloth, $150. ItiffauIt, VerlrIlaud, and 'l'ou8saint.-A Practi­cal Treatise on the Manufacture of Colors for Painting : comprising the Origin, Definition, and Classification of Colom i the Trmtment of the Raw Materials, formulre and processes for the Preparation of Pigments, Appara­tus and Direction for its uses. Drifl's :  the Testigg, Application, and Qualities of  Paints, etc. From the French by A. A. Fesquet, Chemist and Engineer. 80 En­gra vings. Svo, 659 pages, $7.50. ITTM aboot or anv of ou" BQoks sent /ilo. mn.iI t:;,ee of . W:'?'lr. at tM publication prices to any re8S tM oraur large catalogue of Practical and ScienUjlc BoOM, 
96 pages, Svo, and our other catalogues alld circulars. i'n­c!ud1ng a List of BQpks on Painting, GildMlg, Drawing, 
Dwyralwe Art, �" tM whole coveT;ng every branch of Sci-
:: ,*�":ti:t�f ttrt;v= {;� � fJ::;;:Lg08J:� a;:: 
addr .... 

H E N R Y  CA REY B A I R D  &. CO., INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
819 Walnut St., Philadelphia. Pa., U. S. A. 

The T;�hn�-�h;mi�ll n;�;i�t !��K : 
:LVC>'VV �E.A.�Y. 

The Techno-Chemical Receipt Book. 
�fe�i�:��{ I�;;�t�nl:h�:J��stRJ�:�tsb��ci�:e�e:�� 
�h r.:'�c�r£s ""a�".J0 i°Jau:�?es� elfdft�c�i�rl.tr�Pfr�:;,a tt�� German of Drs. Winckler, Elsner, Heintze, Mierzinski, 
• Tacobs-en. Koller, and Heinzerli:gg, wlth Jdditi.ons by William T. Brannt, Graduate of the Royal Agricultural 
b�W'le�d�)� :���ri�fs�ae a���R�ia�s�tur;\!hfI�: delphia, author ot "Galvanoplastic Manipulations." Il­lustrated by 78 engraving8, in one volume, over 5OOpages, 
��oa gC;�::1:a:ir�n;�1'��tt��:niEfet!a:nU������ Fn���: let cloth, gilt. Price $�. free of 'P08tajJe to any addre .. in the world. nr A ci cular of 32 p�es. showing tM full Table of Oem-
�n��f.o":=� of "i'� "fPrn/:l =lJJl

ee t:i{"'y%f� add ...... 
. H E N R Y  CAREY BAI R D  II. CO., 

I-"rial l'1IIIII8Ja8". Booksellers, a nd Importers, 
. JU. W�lrnu St., PhihulelJ,hla •. 1' ..... U. So-A. 

Bibb's Celebrated Original 
lIALTIMORE 

FIJlE.PLACE HEATERS, 
To wa.rm upper a.nd lower rooms. 

The bandsomest, most economica.l 
Coal Stoves in the world. 

B. C. B I B B  &. SON Foundry OOke and Salesrooms, 
39 and 41 Light Street, 

Baltbaere, Md. 1lAJm3&:;l;!.AiAlf;.!t!� 

� " �� """'.<"�{"�" � 

R U B  B E R B E L  T I N  C , P A C  K I N C, H O S E  •. . BALL tJNIPOl.Alt System of Electric LI�hting Is ehea�st find best for Arc or Incandescent. � or In-formatlOn'IQ�'ir:�f'!yanF! l�il�lliltJd��� Oldellt and Laraellt Manufacturers In the United States. 
VULC&NIZED RUBBER FA.BRICS 

For Mechanical PDrpo8�8. 
A:l.r Brake �o.e 

A Specialty. 
"U D D E R  MATS, 

R U B B E R  MATT I N C  
AND STA I R  T R EADS. 

Y()Sr BELTING & PACKING CO., 15 PARK ROW, N. Y. 
�?���E��=��!j,�r,y,��as. Branches : 167 Lake 8t� Chicago ; 808 Chestnut St., Phila. 52 Summer St., Boston. 

SHAFT ING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. EDISON MACHINE WORKS. Salesroom, �W�;>; r:i:"�=� New York. 

VELOCITY OF ICE BOATS. A COLLEC tion of interesting letters tothe editor of the SCIENTIFIC 
!�:��ti�g°'l,��e ��:is�'h'} Oft trse �J:t\y,��e �:!t.,.:!,'li faster than the wind which propels them. llIustrated with 10explanatory diagrams. Contained In SCIENTIFIO AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To lie had at this Office and from all neWSdeaIel'1l. 
Specia,l Rubber :Mould Work. f�:����� 
CANFIELD RUBBER CO., Bridgeport, Conn. 

LEGS & ARMS, (ARTIFICIAL) 
WITH RUBBER HANDS AND FEET. 
�eKostNatural, Comfortable & Durable, 

Thousands in Daily Use. 

THE 

POPULAR SCIENCE 
MONTHLY, 

For 1 8 8 7 . 
Appleton'8 Sc;�nce Monthly. contains articZes by 

weU-k1WWn 1eriUrs on au BUbjects of practical mUrest. Its range of topics, which ill widen-
ing with tile advance of 8cience, include8: 

Political Science and Governmoot. Domestic and Social Economy. Education. . Religion as It Is related to Sdence. Ethics, based on Scientific Prin�iple •. Sanitary Conditions ; Hygl€IJe ; the Prevention of Disease. Architecture and Art I n  connection with Practical Life. The Development of the Race. li'ODd-products and Agriculture. Natural History; Scirotiflc Exploration. Disoovery ; Experimental Scimce. The Practical Arts. The Sci 00 ce of Living. 
It contains1Uustrated Artides; Portraits ; Blcgraph­leal Sketches. 
It records the advance made in every branch of Sci­ence. It Is not technical : It Is intended for uoo·scientific as well as scientific readerll, for all persons of intelligence. No magazIne in the world contains papers of a more 

�=��.e and, at the same time, of a more interesting 

:ith & Loeust ISts., Philadelphia" 

Magnolia Anti-Friction Metal. 
Ar�'k�,�l�l';i� ��!L",." ;l�fIrC:iw �s�,°'l'Ia�uefa��e'i-� 
�Y�v!l�������!�;' kmD��:legtr��r.er Air Engine and 

New York, Jan. 29, 1887. CHARLES B. MILLER, Esq., New York. DEAR SIR : Wehave used every kind of metal known, but fail to find any tbat will stand tbe work at High and Low Speed that yourMugnolia' Anti-friction Metal has shown. We have put it into the Fans of quite a num� ber of " ltoot Ifoundry Blo\Vel'S,"and it has given perfect satisfaction. We are u sing it to our satisfaction in oui' " A h' Engines and Elevatol's." The waste, ���:!�! lts v��, ��al�nayngnti�e���ft�lle:Yt' working we will be pleased to show them. Your v",y truly, HILL & WELSH.' Address for further information 
CHARLES B. MILI.RR, • 

�" Coenlles Slip, N. Y. City. 

W 
Encyclo-

B 
Diamond 

L
Bookfree'

L 
pedia of Drills and 2SCo for 

700 Engrav Lightning m.ailing it. 
ings of HydrauUc American 

W E L L  WELL Well Works, 
T O O  L S, Machines. A.urora, Ill. 

SP E C I AL  MACH INERY' 
For GrindlDg and Polishing . 

Mannfaelnred by The Somersworth Mathlne Co., 

E. B.. � A.B..E, .A.1; •• 
154 Lake Street, ()HICAGO. 

W rl te for Circulars. 
r �91���:9New Patents" Important Improvemillts. 

r: U. S. Gov't Ma nufacturer. 
TER�[S : 

S:i.OO pel' annnm; single numbera, :iOc. each. ICE-BOATS - THEIR CONSTRUCTION , 
and managemoot. With working drawings d�talIs. and directions in full Four engravings, shoWin!, mode of construction. Views of the two fastest Ice-aaUing !loats' used on tbe Hudson river in winter. By H. A. Horsfall; M.E. Contained in SCIENTIFlC AMEHICAN SUPPLE-. MENT, 1. The same number also contains the rules and, 

D. APPLETON & CO., Publ ishers, III.Pamphlet of ,60 Pages SENT FREE. 
A. A. MARKS, 

701 Brl8dwlI¥, New York City. 1 , 3, & :i  Bond Street, New YOl'k. 

Roya l Weaving, Dyei ng and regulations for the formation of ic�boat clubs, thesaa. Fi  n ish i ng School,  ing  and management of ics-boats. Price 1 0  cents. 
PLAY THE PIANO AND ORGAN CB..EPEuX), GEB..D4.A1VY". 

A new curs us b!$lins April 18. For particnlars apply to Director LEMBCKE. 

H O I STI N G  E N G I N ES and Boilers for every possible duty. 
New catalcgue ready. 

LIDGERWOOD MA.NUFA.CTURING co., 96 LIBERTY STREET, NEW YORK. 

P I P E  C O V E R  I N G S  
Made entirely of ASBESTOS. 

Absolutely Fire Proof. 
PAUKING, BOARD, SHEATHING, ()ElIIIINT, FIBRE AND SPEClULTIES. OEl:.A.LlY::JiI:El.IIiI-&:E»E:LVOE OC>.. FOC>T m. UTEI: ST., :LV. Y. 

P U L L EYS H A N C E R S  PROGRESS MAOHINE 'WORKS, 
F R I CTION'"CLUTCH ES! 4a ���'�ra���: y"_ 

By u�ing SODer's Instantaneous Guide. Any person can pJay a tune on either instrument at once without the aid ' oIa teacher. No previous knowlalge of music whatever r�uired. Send for book of testimonials free. Address IG. K. HEARNE & CO., P. O. Box 1487, New York. 

� New Catalogue of Valuable Papers 
contained In ScrENTIFIC AMERICAN SUPPLEMENT, sent 
"'ee of charge to any address. MUNN. &: CO .. il81 Broadway. N Y  

Pat�nts in Brazil and I�xico. 

FORE IGN PATENTS. > 
'I'heir Cost R�Hlueed. I WHAT I Have you that yon 

want maonfactul'ed ... i§ 
In Wood or Metal' 

SHEPARD'S NEW seo 
Serew·Cutting Foot Lathe. 

Until quite recently, considerable diffi­
culty has been experienced by inventors 
in obtaining patents in both Brazil and 
Mexico. The requirements of the officials­
of these countries caused much bother 
and delay, and the expenses of a patent 
corresponded therewith. 

The expenses attending the procuring of patents In l'OWELL 1IROS. !lIF6. CO., Wankegan, III. <5 Foot and Power Lathes Drill � Presses,- Scroll-saw Attach-
most foreign countries having been considerably re ... 
duced the ob.tade of cost is no longer in the way of • 
large proportion of our Inventors patenting theirinven­
tions abroad 

CA N A J)A .-The cost of a patent In Canada Is even 
less than the cost of a United States patent, and the 
former includes the PrOVInces Pf Ontariu, Quebec, New 
BrunsWick, Nova Scotia, Brit,ish Columbia, and Mani­
toba. 

The number of our patenter,s who avail themselves of 
the cheap and easy method DOW o1fered for obtaining 
patents In Canada is very larie, lCIld 1s $eeadlIy increas· 
Ing. 

ENIH, ,\ ND.-The new El:\gUsh law. whim went Into 
iorce on Jan. 1st. 1885. enab' es parties to secure patents 
in Great Britain on very mod�rate terms. ABritish pa­
tent includes England, Scotland, Wales, Ireland and the 
Uhannel Islands. Great Britain is the acImowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize ns much for th( patentee 
Iii Kniliand as his United States patent produces :tor 
him at h"me. and the smBll cost now renders It possible 
for almost every patentee in th1S country to secme a pa­
toot in lireat Britain, where his rights are as well pro­
jected as in the United States. 

O'l'HElt CO UN 'l'ltIES.-Pat€IJts are alsoobtained 
on very reasooable terms tn France. Belgium, Germany, Austria, Russia. Italy. Spain (the latter includes Cuba 
and all the other Spauish Caooies), Brazi l, British India 
Australia, and the other British Colooies. 

An experie'nce of FORTY yeara has enabled the 
publishers of 1'HE SCIENTIFIC AME1UCAN to estallIish 

competentJlnd trustworthy agmcies in all the principal 
foreign (loontries. and It has always been their aim to 
have tbe business of their Clients promptly and proper­
lY done /Lnd their inter",,'s faitbfully guarded. 

A pamphlet containing a synopsis of the patent laws 
(f all countries. including the cost for each, and othe 
Information useful to p ... sons contemplatmg the pro· 
enrinlf of patents abroad, may he had on applicatioo to 
tbh! <>ace. 

ments, Linuck§l, Mandrels, Twist Drills, Dogs, Calipefs, etc. WANTED Some MACHINERY specialty to " Lathes on. trial Lath 
WmOarnkufsoalcl.tCurl.tede. . EXPERIMENTAL tB pa ment. · . es on 

tt=�1:�!!il!i5;:;] �end for catalogue of Outfits WILLIAM B. ORR & CO., Allegh€IJY, Pa. for Amateurs or Artisans. 

ELECTRICAL EdWard r· Thompson� SOlicitor 
• of Electncal Patents, . Beekman Street, N. Y. Write for testimonials and instructions. 

Ai&AaL.Dawa�.LALa� 
ctOttitvtEtytotft! 

CALDWELVS SPIRAL STEEL ()ONVEYOR, 
131-133 West Washington St., Chicago, III 

.PERFECT 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers. magazines. and pamphlets. has been recently improved and price redu(',ed. Subscribers to the SCIENTIFIC AM .. ERICAN and SCIENTIFIC AMERICAN StTPPLEMENT can be 
���i�� ft�i�h�p':. prte��fLgo� ���s'f n·;gJJt\�� 
�:,:W�.����� w1srg�n�cpt;�,;.!� tri���cessary for 
·Address 

MUNN & CO" 
Publishers Scm3TDI'Ic AMERICAN. 

Address.H. L. Shepard, Agent. 134 E. 2d St., Cincinnati. O. 

AGENTS WA.NTE D (l'Illmples FREE) 
for DR. SCOTT'S beautiful ELEC­
TRIC CORSETS . BRUSHES, BEll S, Etc. No risk. quick sales. Tertl,t<.!.rz. lill'en, satisfaction guaranteed. Dr. SCOTT. 1S43 a'way, N. Y. 

Perfect small steam yachts. No smoke or noise. Sim­ple and safe. Fuel, oil. 2 and 3 cylinder engines. BORts and canoes. Send stamp for either yacht or boat cata­logue. THOS. KANE & Co., Chicago. Ill., and RaCine, Wis. 
A PRACTICAl. SUC(:ESS. 

VAN DUZEN'S PAT. LOOSE PULLEY OlLER. 
Thousands in satisfactory every­day use. Entire reliability and co n­stancy demonstrated in a two years' test by (would be) Eastern skeptics. Economle shown by reasonable prices 

���P.6�t';,.%i::���Jt�fe. Send for 
VAN DUZEN & TI FT. Oincinnati, O 

I C E  & R E F R I G E RAT I N G  M<tchlnes. York Pa­tent. YORK MFG. CO., Yorl •• Pa. 

But there no longer exists that trouble 
and delay in obtaining patents in either 
country. The proprietors of this paper 
have perfected arrangements with resi­
dent professional gentlemen in both 
countries, Brazil and Mexico, which en­
ables them to obtain patents within. 
reasonable time and at reasonable cost. 

These two countries embrace an enor­
mous area of territory, and makers of im­
proved machinery and implements are 
now finding a market for their products 
in those countries. 

The cost need no IOllgerdeterinventors 
from obtaining patents in either Brazil 
or Mexico. 

For further information address 
MUNN & CO., 

Proprietors SCIENTIFIC AMERICAN, 
361 Broadway, New York. 

CURE �ca� DEAF ' PECK'S PATENT IMPROVED CV'SHIONED EAU DRUMS Perteetl, 
Restore t.he Hearln .. , and perform the work of the naturaJ ������Ej ��:f����:r��a;d�ls�i�R��it�oe�d to� Ulustrated book with testimonials, FRRE. Address oreal I 00 F. HISCOX, 853 Broad way, New York. Mention thi� paper� 

o tfsifM�pfTON� 
lAnd Lung Affections Cured. A remedy 

So great 1s our fruth in the remedy, we will send sample bottle. FREE with treatise and directions for home treatment. Give Express office. 
Dr. W. F. G. NOETLING & (JO., EASTlUJIPTON, CONN. 

:\ftllNN & 1'0., Editors and Proprietors of THE 8CI­
JdtTIInC AMERICAN, cordial1y invite aU persons dmirina: 
aw' Information relative to patents, or the registl'J' of 
trade-marks. in this country or abroad. to call at their omces. 361 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 

DEAFNESS Its eauses ... Jlnd a new and suc-cessful (! u RI� at your own home, b one who was deaf GAS ENGINES. tW€IJty-eight years. 'rl'pat::Iby most of the noted speCialists without benefit. Oured himself in three months, and 8ince then hundreds of others. FuU. particulars sent 0 n appli cation. 
answered. 

Address. MUNN & CO •• 
Publishers and Patent SoliCitors, 

361 Broadway, New York. 
BRANCH OFFICES: No. 622 ROd 624 F Street, PaCific 

Buildlnll, near 7th Street. WaahiIlKWn. D. C. 

© 1887 SCIENTIFIC AMERICAN, INC. 

T. S. PAGE. No. H West 31st St., New York City. 

P I L E S InstantreIief. Final cure ROd never 
• returns. No indelicacy. Neither knife purge, salve or suppository. Liver, kidne,. andalibowel trouble8--<l'peciallyconstlpatlon-ou ... edllkemal!.ic. Suft'ere"'wl11 l ... mofaslmP\e� trw.bl addreo8\nfJ. J • .Il. R&&VES,78N_ St..N. T. 
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Inaide pqe. each inaertlon -� - vi �lI.t. a a line. 
BaCk Pqe, each insertion . .. .  81.00 a line. 

The above are chargea per agate hnlr-about eight· 
words per liue. 'l'his notfee shows the width of the liue, �.J���i �r rl:ts'it�i�at:���a��f: W::, £t:�e�����: 
"mont, as the letter press. Advertisements must be 
received at publication office HoS early as Thursday morn­
ing to appear in next issue. 

wm you please send us your 
address hy postal card and 
give us the privilege of tell, 

ing ;Vou the whole of our 
story ? 

Mention tbls paper. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
�=��t ��

d
=Ut�: 

��c�:��Jm�¥>� 
able Horae Power and Mounted 
Steam Drllling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. 
PierceWelJExcBvBtorCo. 

New York. 

rCE-H O U S E  AND REFRIGERATOR. 
�J�ro"n 

a
�� �t'g

e
'fi�:1::: ig� �����f��°'t-:lt

h
fr�'::i 

_son to sea son. The air Is kept dry and pure through_ 
put the year at a temperature of from :34' to 36". COn­
tained In SC'IENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
PrIce 10 cents. To he had at this office and of all news­
Cle&lers. 

WB,Photogra1!!!ci.c Outfits for ..tma­
teut"3 era Glasses, Microse e8_ �w. H. WALMS. TELESCOPES Spec acleB. Baromete .. Th.,."..",... 

. LEY � CO. successors tolf. I'< J. Beck��ililadelphi&. 
J:r lliustrated Price LIst free to any """"ess. I 

V I O L I N  O U TFITS 
ConSisting of  Violin Box, Bow. an3. 

Teacher, sent to any 
gr.rte':>�n

t
rt, f�� 

trial before buying. 

B A R R E L :IlUAtJHINERY. 
Eo &-. Be HOLlIES, 

BuFFALO.N. Y. 

Standard . Typewriter. 
T h e  Remington 

T y p ewri t e r  has 
stood everytest,and 
�p���:!�

i
�f, e�� 

ever costly, that can 
increase its effici­
ency. Buy it with 
t�f�

vile
.'f� 

b�{:� 
Within 30 days C. o. D., if not absolutely 
lIat i s f a c t o r y  in 
every respect. 

FULL PARTICULARS UPON ApPLICATION, 
Wyckoff, Seamans & Benedict, 

339 BROADWAY, N E W  YOR K. 

PAT E N T S . 
MESSRS. MUNN & CO., in connection with the publl­

eat10n of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

In this line of business they have had flYrly-IJ'M years' 
�c., and now have 'Unequaled facUitMB for the 
preparation of Patent Drawings, Specifications, and the 
prolecution of Applications for Patents in the United 
State., Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
re .... onable term. 

A pamphlet sent free of charge, on application, con-
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We also send, Jree of charge, a SynopsIs of Foreign Pa­

tent Laws, showing the CORt and method of securing 
patents In all the principal countries of the world. 

lII1JNN '" CO., Sollclton of Patent., 
361 Broadway, New York. 
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J EN K I NS BROT H E RS VA LVES 
Stand at the head, are .peclfied by architects

l 
used in the prmclpal public buildings. and always 

referted to by .team fitters when tbe best Is cal ed for. The Valveo contain all the late improve-
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the only dtsc ltiat will stand hillb pressure of steam. By so doing you avoid paying tor the ex­
periments of others-aDd get the best. 

JENKINS BROS., 
11 John St., New York. 13 So. Fourth St., Phila. 

CHARTER'S 
GA�EHUIH�. 

Cha.ndler 8J Fa.rq,uhar, 
• 77 Wash i n gton St. , 

BOST9N. 
Agents for Fay's " Yankee ' CALIPERS 

AND 
Barnes' Foot· Power Machinery, 

AND DEALERS IN 
lIIachlnlsts' Supplies of Every Kind. 

Send two stamps for ilIus. catalogue. 

I M i n erai Lands Prospected I Artesian Wells Bored. Su erior Stationary En­
gines, specially ddapted to Erectric Light purposes. 
Built by P A. DIAMOND DRILL Co., Bird.boro, Pa. 

S AW S ru�t��m��o �::J'�rss t�� SA W S 
A ��1�'f�1� f,#: �7.rbr�l roU:�i�g��c�A�g� A 

AL GAS for heating and tempering Saw8 

W
With wonderful · ell'ect upon improving their'N quality I'nd toughness; enabling us to reduce 
prices. .....ddress 

WlT11 ERBY, &Ut>G "" RICHA aDSON. �"'r.;u­D£l'atellte\V'ood Working Machinery of every eeorlp. 
tion. Facilities unsurpassed. Shop formerly occupied 
bY R. Ball & co •• Worcester, Matis. Send for Catalogue. 

ESTABLISHED HALF A CENTuRY" ' 

BAIMN'O J'JrIRE�URGlAR � 
S A F E: S  tiAVE ,htA:Jtt43fp�avEM£N'tS MOT FOUNa �1tiEFt �KES. 

THAT Will WELL REPAY Atl 
INVESTI GATIO N  13y.�t\05EO��I�1! 1' 0  SECUR£ 
THE BEST SAF.f 

MARVIN SAFE CO. 
NEW YORK, P H I LADE L P HIA. 

LON DON. E NCLAND. 

$ 1 0.00 to $50 .00 i�£�lflJ�t 
ness. MnR'ic '.lanterns nnd "Views of popular 8ub-
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L. MAN A "'�E, SS Madison Street, Chicago, 1 1 1 .  

NEW YORK.. 
CHICAGO, PHILADELPHIA, Lal.al. 

S EMERSON, StUITH & (JO. (Ud.), S , Beaver Falls, Pa. 

ilia.AM ENGINES. 
-, . . . Horlzontlli and Vertical: 

D r e d lr l n lr  Mnchinery, 
� Flour, ]'owder, Slate aud .' .. Fltu, llllll MachiJ,e .. y, Tor-

" blue Wafer W heels. 

_'__ ' , ' . YorkMfg Oo., Ycirk,'" U. S. !. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN Sup­
PLEMENT, :;9. Price 10 cents. To be had at this office 
and of all newsdealers. 

BRANCH OFFICJC8.-No. 622 and 1m F Street. 
oUIoButldt1lll. near 7tb Street. Wa.elItllllton. 11. C. 

I 
P&O I Samples and Illustrated Pam?h I e! "Steam Saving and Fir • .proo' riiaterials" Free by Jlajl. 

© 1887 SCIENTIFIC AMERICAN, INC. 

TH� AM�nI�AH »�LL TsttPH�Hn ��. 
95 MILK Sl;:�-BOSrQN,'MAss, 

." ."'} " 
This Company owns tbe;"te'tters-Paten1 

grq,uted to Alexander Graham Bell, MarcIl 
7th. 1876, No. 174,465, and January 30th, 
1877. N o. 186.787. 

The transmission of Speecb by all kno:wn 
forms of Electric Speaking Telephones in­
friIUi:"es the right secured to this Company. lfY the above patents, and renders eacb 
mdividual user of telephones not furnish­
ed bY"'it or its licensees responsi ble for luch 
unlawful use, a:ld all the consequences 
thereof. and liable to suit thprefor. 

Address JOHN �. ROEBLING'S SONS. �anufactur_ erR, Trenton, N. J . ,  or 117 LibertyStre:et, New York. 
Wheels and Rope �or cQDveymg power long distances. 

Send for �iIcular. 

P U LLEl'YB. 
Order from our " Special List." 

THE JOHN T. NOYE MFG. CO., 

OF THIll ' 

J tirutifit �tutritJu 
FOR I SS,.. 

The Wost Popular Scientific Paper In the World. 

Only 83.00 a Year, incilldinl< Postall"e. Weekly. 
�� Numbers a Year. 

This widely cil"culated and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful infolmation and a large number of 
original engravings of new inventions and discoveries, 
representinl( Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, ManufactureR, 
Chemistry, Jj;lectricity Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 

All VI asses of n caders find in the SCIENTIFIC 
AMERICAN a popular Tes'Ume of the best scientific in' 
formation of the day; and it Is the aim of the publishers. 
to "resent itln an attractive form, avoiding as much ... 
possible '�''W'I4Ii J;�.- To every Intellig�nt lnU;>d. _ 

this jourrilil llltord�:!t constant supply of Instructive 
reading. It Is promotive of knowledge anu progress In 
every community where it circulu.tes. 

Tel'ms of SlIb8Cl"lptiou.-One CO.llY of the SCIEN­
TIFIC A"ERICA N will be sent for ant !/eaT-fi2 numbers­
postage prepaid, to any subscriber In the United States 
or Canado, on receipt of thyee dollars by the pub­
lishers ; six months, $L50 ; three months, $LOO. 

Clubs.-Oue extra cupy of the SCIENTIFIC AMERI­
CAN will be supplied grliltisfor every club of ft""BUb8cf'ibeT8 
at $3.00 each ; additional copies at same proportionate 
rate. ' .  

'l'he safest way to rethit Is bY,Postal Order, Draft, or 
ExpressMoneyOrder. : Monny carefully placed Inside 
of envelopes, securely';sealed, and correctly addressed, 
seldom goes astray, b'ut is at the sender's risk. Ad­
dress all letters and Plake all orders,drafts, etc., pay· 
able to 

�UNN &; CO •• 

36 1 B',oadway, New York. 

* :&: :m  
Scientific American Supplement. 
This Is a separate and distinct publication from 

'rUlt SCIENTIFIO AM.ERICAN. bnt is uniform therewitb 
in size., every number cOIlr taining sixteen large pages. 
THIC SCIICNTIFIC AMERICAN SUPPLEMENT Is published 
weekly, and include8 a vei'Y wide range of contents. It 
presents the most recent napers by eminent writers in 
all the prinoipal departments of Science and the 
Useful Arts, embracing Biology, Gecloo;y, Mineralogy, 
Natural History, Geography, A rchreology, Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi­
neer1ng, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogruphy, 
Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illustrated with 
engravings. 

The most impot"tant EwJinee'l'ing Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPJ,EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM­
EltICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00, Address and remit by postal 
order. express money order, or check, 

MUNN & Co •• 361 Broadway, N. Y., 
Publishers SCIENTIFIO AMELtICAN. 

'1'0 Jc'oreilln �Ub8cl·ibel's.-Under the facilities of 
the Postal Union,the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. India, Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany. 
H.ussia, and all other European States i Japan. BrazU. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:l, for SCIENTIFIC AMI<RICAN, one year ; $9, gold 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
by postal or express money order, or draft to order or 

MUNN & co., 361 Broadway, New York. 

PRINTING INKS. 
THE " Scientific American " iB printed with CHAS. ENEU JOHNSON & CO,'S INK. Tenth andLmo 
bard Sts., PhiJa., and 47 ROBe St. pop. Duane St,. N.Y .. 
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