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THE ITALIAN WAR SHIP ITALIA. 

In our paper for May 26 last we gave an engraving 
of the gigantic Italian war ship Italia. We now pre· 
sent an illustration showing how her great guns are 
arranged, for which, and the following particu lars, we 
are indebted to Engineering: 

Length between perpendiculars. . . .  . . . • . . . . . .  
Breadth of heam at water line ................... .. .. 
Breadth of beam at upper deck ...................... . 
Draught of water forward .......................... . . 
Draught of water aft. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Draught of water mean............ . . . . . . . . . . . . .  .. 
Area ot immersed nlidship section ........ . 

ft. in. 
400 6 

73 9 
65 6 

26 6 

30 6 
28 0 

1,770 sq. ft. 
Displacement at load draught ............ . ........ 13,480 tons. 

Length of armored tower on fore and aft line ........ . 
Breadth of armored tower across ship (extreme) ..... . 
Leugth of armored tower perse .................... . . 
Breadth of armored tower.. . . . . . .... . . . . . . .  . .  . . . . . . 
Distance of stem from armored tower ............... . 
Thickness of side of tower, including armor ........ . 
Thickness of .armor on tower . . . ... . . . . . _ .... . . . . . . . . .  
Thicknes" of armor on breastwork .................. . 
Height of center of heavy gUllS above water line .... . 
Height of top of tower above water line ............. . 
Height of upper deck above water line, forward ..... . 
Height ot upper deck above water line, aft ........... . 
Heil(ht of upper deck ahove water line, amidships ... . 
Height between npper deck and buttery deck ....... . . 
Height between battery and second deck . . . • . . . . . . . . .  
Height between secoud and armored deck ........... . 
Depth lower deck below water line, amidships, sides .. 
Depth of hoht under lower deck ..................... . 
Extension of ram beyond forward perpendicular ... .. 
Distance of point of ram below water line ........... . 

ft. in. 
88 6 

72 � 
96 () 
52 9 

170 0 
3 3 
021 
o 18 

32 8 

30 0 
25 0 
23 0 
22 6 

7 9 
7 9 
7 6 

5 6 

21 0 

6 4 

8 6 
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Machine1'Y. 
Nnmber of engines . ....... ... . . . . . .  " ................ 4 sets. 
Number of cylinders . . ........ . . . ....... . ... . .. . . .. . .  12 

Number of propellers............... . . ... ........ 2 ft. in. 
Diameter of propellers........ .. ............. ..... 19 6 
Number of boilers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 
Number of furnaces (three to each boiler) ........... 78 
Total grate area. . .. . .... .......... .. . ............ 1,521 sq. ft. 
Length of ship, fore and aft, occupied by engines, ft. in. 

coal, and boilers.... .. .. .. ... ........... 250 0 

The estimated weights of the hul l ,  armor, etc . ,  
were given approximately as fol lows : 

Tons. 
Hull... ... ......... .. ................. .. ......... 5,000 

Armor of armored deck.... . .. .. . . . . . . .  . . . .  " . 1 , 200 
Armor of cltadel........... ......... ...... 900 
Armor of ammunition shaft... . . . .. 246 

Armor of chimneys............ ... . . . . . . ...... . . .... 51\2 

Total weight of armor. .. . . . . . . . . . .. . . .. . . . . ... . _ .. . . . . . . 2,8�8 
Teak backing. . .. . . . . . . .  _ . . . . . . . . . . . . ... . .. . . . .. 114 

The total weight of the machinery is abont .............. . 2,200 

The armament consists of four 43 cm. (110 ton) R. L. 
R. guns supplied by Armstrongs. There are eight 15 
cm. (6 in. ) Armstrong breechloaders. Six of these are 
carried on the upper deck, two being respectively bow 
and stern chasers. There are six smaller quick·firing 
guns of 57 mill. cal iber. 

There are machine guns, comprising twenty-two 
Hotchkiss and quick-firing guns for the boats and 
landing parties. There wi l l  also be a nUqlber of 
Maxifll guns. 

THE ITALIAN WAR SHIP IT ALIA. 

l$3.00 A YEAH. WEEKLY. 

There are four torpedo ports arranl:'ed on the broad
side, two ahead and two astern. 

.4' •.. 
Heu.arkable TUllue]s. 

Among the great tunnels which have been excavated, 

says a writer in Scribner's Magazine, the St. Gothard 
is the most remarkable. It is 9}i miles long, with a 
sectipn 26� feet wide by 19% feet high. The work on 
this tunnel was continuous, and it required 9)4 years 
for its completion. The Mont Cenis tunnel , 8Ya miles 
in length, was completed in twelve years. The Hoosac 
tunnel ,  4%,' miles i n  l ength, 26 feet wide and 21� feet 
high, was not prosecuted continuously ; it was com

pleted in 1876. These tunn els are notable chiefly 011 
account of their great l ength ; there are others of more 
moderate extent which have peculiar featnres; one is 
unique. This tunnel is a portion of t he St. Gothard 
rail way, and not yery far distant from the great tnnnel 
referred to above. In the descent of the mountain it 
was absolutely necessary to secure a longer distance 
than a straight line or an ordinary curve would give, 
The line was therefore doubly curved upon i tself. It 
enters the mountain at a high elevation, describes a 
circle through the rock, and, constantly descend ing, 
reappears under itself at the side ; still descending, it 
enters the mouutain at another point and Clolltiuues in 
another circular tUllnel until  it finally  emerges again, 
under itself, but at a com paratively short horizontal 
distance from i ts first eutry , having gained the requi red 
descent by a cOlltin ued grade through the tunnels. 
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',ieutili, �meri'Ju. [AUGUST 4, 1888. 
ARTESIAN WELLS IN lTTAH. The Austrians are astonished at the remarkable ac-

It has of late been discovered that flowing wells of : complishment of the Maxi m machine gun. The Wie
water can readily be obtained by boring from one hun- I ner Militar Zeitung, commenting upon some recent 
dred to two hundred feet in depth in all that part of i tests made by the general staff of the Austro-Hunga
Utah lying northerly, about one hundred miles and rian army, says of this gun: 
southerly about two hundred miles from Salt Lake It's more like a human being than a gun, and even 
City, and in the San Pete Valley. 

. 
this seems only scant praise, so accu rate is the auto-

1'his part of the Territory is thickly settled. Towns matic apparatus; for indeed the average soldier could 
of from 500 to 5,000 population are numerous, and not be trusted to thro w  out  the empty shells, put 
farmers and town residents are availing themselves of  loaded ones in their places, and keep the cooling me
this abundant and easily obtained suppl y to the partial chan ism so constantly and evenly  at work as is done 
neglect of the old method of irrigating ditches. with the power gathered from the recoil. Here is the 

A good flowing well will i rrigate five or six acres, record of the tests, the distances being given in m eters: 
saving the expense of a yearly water tax and having No. Sbots to ' 

the water daily at command, to be turned on or off as Distance. No. Shots Fired. Time in Sec. the Min. 

desired. 200 30 3' 0 000 

I 400 30 3'0 600 Nearly every residence in the beautiful city of Provo 600 40 4'8 558 
has its own artesian well, part of which is frequently 800 40 4'3 558 
utilized in a fountain in the front yard, throwing a co· I 1.000 40 4'0 600 
pious jet thirty feet into the air, while hydrants are I 1,200 : ::� :: stationed at intervals in the garden, barn, and else· I !': 60 6'0 600 
where about the grounds. For farmers and others it I Th

' 
d l'b t . . f th A t ' m I could also be used where hght power for churlllng , . th t t '  t d b th tl 't t d t b 

. . \ e e l era e opmlOn 0 e us rlan 0 cers ma {. 

sawing wood, thrashing, etc. , is needed. 
mg e . es IS re�or e· y. e au . 101'1 y quo e o

. 
e 

A t . th h '11 d t k 
t.hat thIS machme gun IS supel'lor to aU others 111 s ranger passmg roug a VI age, an no now- . fi . di d' h h . th f I ld tt 'b t 't t 
q UIckness of rmg an oa mg, t oug not so accurate lllg , e source 0 supp y, wo� a 1'1 u e I to a sys ern as BOllle others. of water works. The water IS turned off and on by 

faucets, and is easi ly  controlled. The sham battle between two British squad rons 
The green lawns, the luxuriant gardens, and abun- under the respective cOlumands of Admh'als Tryon and 

dance of thrifty fruit and shade trees are in marked Baird is now, and likely for some time to be. the chief 
contrast to regions dependent on rainfall for their topic of discussion between artillerists as well as naval 
water supply. . .  . . omcers. The fighting capacity of the present type of 

These wells are belDg ra�ldly extended, an� It IS 
I armored shi p  may fairly be called an unknown quan

hoped that much o� t�e T�rrlto�y heretofore conSidered I tity, for there l:ave been no maritime wars since they 
out of the reach of IrrigatIOn Will soon be brought u n- I d '  d It' th f 1 t·t f th

O 
J' d s to 

d It· t· 
. were eSlgne . IS, ere ore, e or e u ge 

er cu Iva Ion. decide arbitrarily as to how near one ship may approach 
.. • • • • two of the saIne type without getting her coup de 

SALT AT SALT LAKE, lTTAH� 
g1·ace. But, aside from the pounding and ramm ing 

The manufacture of saIt around the shores of Salt power of these great ships, which must needs wait for 
Lake, Utah, is an illlPortant and growing industry. real war to ·find their exemplification, the steaming 

Nearly all the land adapted to the purpose has been . d b 1 qualities, the facility i n  turning, in getting the guns to 
apx;oprlate 

d 
y s�tt ers. 

. bear, in keeping the line of battle and in general m a· 
ev�l mea ow IS usually selected, a few mches above 

II neuvering, may readily be measured in the present  
and ad J acent to  the wa�e� of  the  lake. , sham fight. The squadron under Tryon is construct-

The 
.surface of the SOIl I� scraped and made level and I ing a great boom across the approaches to Berehaveu, 

hard hke the flo.or of ?- brlc� yar.d.  
. which recalls the really formidable boom the Con fed-

A storm or hIgh ,,:md WIll dr�ve the water m fr�m erates threw across the Mississ ippi above the bend; t.he lake and �over It, and a slight dam prev�nts Its a portion of it  being made of chains with l inkl!\ of three
return. It qUIckly evaporates and leaves a reSidue of inch iron and welded across the center. 'l'he present 
soli d  salt six to ten inches deep, that is shoveled into boom is �ot l ikely to be stronger than that;., and one 
farm 

.
wagons a�d marketed. . I torpedo boat or a steam launch with a few spar torpe-

Thl� salt, o�vmg. to the c�nsrderabl� percentage of I does and a s killful mao to handle them will  probably 
soda It con tams, IS not conSidered deSIrable for meat have little trouble of a dark n ight in cuttinll any tem
and butter, and does not command the price of a purer orary boom that can be constructed over deep water. 
article, but is in general use in the Territory. p 

Its preservative qualities once cost a life insu rance As usual in these sham engagements, the work of 
company $5,000. 

. . .  the torpedo boats i� likely to be discredited, so that 
A well-known reSIdent of Salt Lake City, meetmg Jaek may not have his confidence shaken in the inv ul

with fina�cial �everses, thou�ht, it. was s�pposed, to nerability of the ship he sails in. Indeed, already 
benefit Ius f�mtl y by drownmg hllns�lf  lD the lake. comes the report frOID Lough Swilley, North Donegal, 
No tr�ce of him c.ould be found. T?e msuran�e com-

I Ireland, that the torpedo fleet " behaved very badly 
pany lefused the lDsurance to the .wldow and Ol phans, on the way out ;" only one out of the six getting in  
as  no proof could be brought of h1S death.. w ithout mishap. But considering that these are not 

Th�ee !ears afterw�rd some hunters dIscovered the sea· going torpedo boats, being too short and too nar
l'ema1 �S 10 a remote mlet at the we�terly And of the row for such service, it is saying Illuch for them that 
lak�, I.n a I;>erfect stB:te o.f preservatIOn: They were they all got in, for there was a rough sea on the pas
easIly Iden tlfled by hIS frIends, to the dIscomfiture of sage and more than half a gale behind it. 
the insurance company. . 

.. 4 •• eo 
. � ... A New Barome'er. 

A uniform glass tube is sealed at one end and a An interesting bit of news that crossed the ocean last thread of mercury introduced, inclosing a quantity of week in the military journals was that concerning the 

MILITARY NOTES. 

. . . . '  ail'. An observation is taken by noting the volumes. 
new magazme rifle mvented by Lieutenant Dohet, of A d B  f th . I d . ( . d' t d b th d' h 4 · . . an , 0 e Inc ose all' as In Ica e y e 1-

VI. H YtHENE.-Vitalizing and Devitalizing Oxygen.-The two op- t e 1 th regiment of the hne, of the Belgian army. . .  th I ) h th t b . I d t· poslte actions of oxygen upon organiC life, the enects of thunder Save in length,  it has much i n  common with our own, VISIOIlS .on . e sca e ,  w en e u e IS p ace �er 1-
sbowersonthe .. ir.a curlolls.peculatlon . . . .. . . . . . . . . . . . . . ... . . . . . . .  l0500 

"C I
t" 

I th b ' I '  d t th cally with Its closed and open ends upward respectively. 
VII. MECHANICAL ENGINEERING.-How to Prevent Boller Ex- 0 revo ver, ere emg a revo vlng rum a e ,  . . . b h plo.lons.-A review of a recent boller explOSion, wltb .ugge.tlon. b f tl b I th h ' f 1 d' th I � he heIght, H, of the barometer IS given y t e 

88 to the cause o r these dl .... ter ......... ................ . ......... .. liJl,91 ase 0 Ie arre; e mec anlsm or oa mg. row- f I 
gl�����glr/'b"u'llf�����:�:;;;;ttQ��-:'-VI'G'u�fr!g����I�������� 10010 ing out the empty shell and recharging being, however, ormu a-

A+ B 
Vlli. MINING ENGINEERING.-European Coal Mlnlng.-French. quite different. 'rhe drum contai ns eight cartridges, H = -- l 

����,.���I.I���?�������.������.�?�.���.�.?�����.c:t:I���?: 10502 according to L'.A.'oeni1' Militai1·e. and the action of re- A-B 
IX. MISCEI.LANEOUS.-A I\lodel Poultrx Varm. -Thelar.re.t I'oul- cocking the piece throws out the empty shel l,  turns I where l is the length of the mercury column in the 

��!:!."l�'t!�:dw.�r��:-:-:���.������ . . �� . ... 
t.�

e . . ����.�.����I.����� 10501 the drum, as is the case with the ordinary revolver. tube. For convenience l is made 10 inches. The whole 
Hughest Lecture Lante-rn.-A new and ln�enlous rotary lantem, B t h th t t l' k d h . 

arranged for quick substitution of mlcro.coplc and other projec- U no sooner as e emp y recep or c lC e ome In I instrument is very portable, weighing only six ounces, 
tIW.:i;��Il��:::���i&ii,,;;Oi'Fi;;ur::::::::·::·::::::::::::::::::::::::: 18m its'new position, when, from a magazine in the small. and measuring about 18 inches long.-By Mr. T. H. 
ti�::'�tfii;r.,�'i'i.r:�fi;;:;!f�g:Lsl:..�e::

n
folg:tI:r:�I

I
�r':.�g;� of the stock, a fresh cartridge is automatically shot I Blakesley, M.A.. 

. 

III���'B!���.: 'p�odiiciioi" "rPiir,,"Hoi,"A'lr from' COi.i.':".-\ 'ciiiiou;, 10496 into it, aud so on till each of the remaining seven • I • I � 
sample of" daily newspaper science."-An absurdity deocrlbed a. cartridges has been duplicated. This, as will be seen, Palo'lng a Tin Root". 

:i�;!�t!.t::�
d
�����1�;;:!��;Pu�1.��rl��:���·.��.�����.

·
.�����: makes the gun's total fire without reloading 16 shots, Messrs. Merchant & Co. , the extensive dealers in tin, 

x. PHOTOGRAPHY-Practical Method of Transferring and Col- a veritable pepper box indeed; and when we remember recommend the following as an excellent paint for the 
�.rr:e��':,�!f:'r��':,�'� �;t."!:it�'���!e���.�!.��I�.�.����I:.�I������� IiJI,96 that every man in a l ine of battle where such arms purpose of painting tin roofs: 10 lb. Venetian red, 1 

XI. PH YSICS.-Reseal'ches on the Relation. b"tween the Spectra of 
were used could fire sixteen shots in quick sur-cession lb. red lead, 1 gallon pure linseed oil. 

the Elements of Inorganic Sub.tance. and their Physiological Ac- and then fall hack to reload, only to make way for a Tho substitution of benzine or flsh oils for the pure tion.-A very curlous lnve.tigatlon described in brief, with resume of the result. attained ..................................... ........... lOOlS second line similarly armed, the formidablo character l inseed oil should not be allowed. 
XII. SANITATION.-Magoetic Sewage Works-the Acton Main of the arm is apparent. In no gun thus far devised I The roof will last longer and be less liable to rust if Dratnrure Works.-The ., magnetic carbon Bllonge" process of I purifying sewaae .................... : ..... : ... .......... ............ lOWS with a pocket magazine under the breech has the max- painted on the under !;urface before laying. It is a 
XIII. TECIINOLOGY.-A Qnlck Stereotyplr;>g Proce ••. -Thompson'. hn um been more than six shots and unless the average good plan to put one or two layers of feIt paper under , proce88, employing papler mache with h,gh heat for drylng.- Its , I  

gre"t rapidity, "nd durability of the matrix .. . . .. ... . .. . . .. .. . . . . . ... liJI,US soldier is able to detach the e lllPty magazine and clap I the tin to serve as a cushion for same and to deaden Bag. and 88gglng.-A lengthy paper on the paper bag Indu.try. ' 
and the elfect8 of European competltlo.n upon It,-How the bag. on another in very quick time, it would seem that this the noise made by the rain fal l ing on the tin. are mllde, theIr qu .. lltle •. and a.ppllcabtllty . . ... . . . .... . ... . ....... . . .  lOOl2 

h Id b Glaze.fnrPorcelatn Wa .... -Recent Investigations on red oxide new Belgian piece has a palpable advantage. Indeed, A year after the first coating the roof S ou e of eopper porcela.ln �lazf's.-Variou8 methods contrasted, and • • • • • •  • •  
pr&lltIcal detail".,f manlpul .. tIon ............................... ....... liJ1,91IShOUld It prove as emClent as IS promised, a dash pamted agam, and then a good roof WIll only reqUIre 

How Bank Notes are Mllde.-A graphic and popnlar account of . . . ' "  
the work of enllravlng a bank note and the dlftlcultles of counter- through BelgIan territory by eIther French or Ger· palDtmg once In four years. fe��':.i·aod .. A'pj,ii;.iices·oi . . 

Fi"iir·Mlli8.::.·iliE:W:·AB..�DT::.:.;riie liJl,91 maI1l!l may come to be looked upon &8 quite impracti- A roof of first· class material well soldered and pro-
:n��� �'!:t ���� :i��:::::nu:'::p;���� 10&IIII cable. parly laid should last forty years. 
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SendlllC Live Lob.ter. to CaUf"ornla. The floor of the cavern and the remains were covered 

The United States Fish Commission shipped from with a fine dust, but no footprints of man or beast 
Wood's Holl, June 16, 600 live lobsters and 250,000 lob- could be found. The bodies were carried to San Fran
ster evgs. Of the former, 350 arrived safely in Sacra- cisco by Signor Marghieri, and were purchased by J. Z. 
mento, Cal . ,  June 22, and they have been deposited in I Davis, President of the Board of Trustees of the State 
the Pll.cific north and south of San Francisco. Several Mining Bureau, and by him presented to the B ureau. 
previous attem pts to take live lobsters across the con- l No embalming process was used in the preservation 
tinent have failed. Of those sent only as far as Chi- of these bodies. They were dried by the air alone. 
cago, packed in seaweed in crates, only one in four sur- The bodies are not like those of the Indians of the pre
vives. sent day, because the fingers and hands and feet are 

Colonel McDonald, fish commISSIOner, personally smaller than the average, and the woman's hair is 
superintended the packing of the lobsters lately sent to brown and silken, and of the Caucasian type. The 
California. A crate or box devised by the late Captain body of the man must have weighed in life from 180 to 
Chester was used. This was placed within another 200 pounds, but it now weighs only 14 pounds, while 
larger box, the intervening space being filled with the body of the woman weighs only 12 pounds. In the 
pounded ice. In the inner box the lobsters were placed lobe of each of the small aud well proportioned ears is 
between layers of rock weed, which at times was moist- a piece of hollow bamboo or reed a8 an ornament. 
ened with sea water. Each box had an independent The woman had a large forehea'tl and well developed 
drain. so that the fresh water from the melting ice reasoning powers. 
could not enter the lobster box. The temperature of The little boy weighs b ut three pounds, a,nd the girl 
the lattel' was kept at 45° F. A fish commission car only four and a half pounds. 
was used, the boxes along the side of it serving as the The burial shrouds on the bodies are composed 
outer box of the combination described above ; one chiefly of cotton, hair, hide, grasses, and the bark of 
hundred crates, each containing six lobsters, being willows. 
placed in them, and surrounded with ice.' Each morn- The bodies may now be seen at the rooms of the 
ing before sunrise a careful inspection of the lobsters State Mining Bureau.-San Francisco Examiner. 

was made, and those that had died were removed. � • • • • 
The first day 45 died; the second day, 55. After that Electric Welding. 

the mortality was m uch less. All of those that died At the recent annual meeting of railway telegraph 
were in an advanced state of shedding, and wElre in superintendents, the follo wing paper on .. Electric 
poor.condition when they started. Welding, " by Otis K. Stuart, was read: 

One-half of the 350 lobsters that arrived safely on the The process of electric welding which was discovered 
Pacific cor..st were placed in the ocean north of San by Prof. Thomson some eleven years ago, while lectur
Francisco, and the other half south. It is hoped ing at the Franklin Institute of Philadelphia, has been 
that this experiment may demonstrate the feasibility developed in the past two years to a far greater extent 
of stocking the waters of the Pacific on the California than is generally supposed. We started in with the 
coast north of Monterey wit·h this delicious shell fish. welding together of small wires of iron and copper, and 
The condition of the water in that region is quite have been so successful in the development of appara
similar to that of the Atlantic off the Massachusetts tus that we are now able to weld bars of a very large 
coast. The temperature is about the same, except that size and of almost any shape or metal. 
it is more constant. The lobster on the Massachusetts The principle involved is that of forcing through a 
coast crawls out into deep water i n  the summer, where conductor an amount of current that the conductor will 
the temperature is low, but it is thought that the not carry without heating. Any conductors, when 
equabl� temperature of the Pacific will enable the lob- placed in  a1:-utment, have as their point of  greatest re
ster in those waters to spend the wholE: year in one sistance the point of abutment or contact, and conse
spot. quently it is at this point that the heat is first gene-

Hatching apparatus was taken to California with rated ; and, as is well known, this heat increases ·the re
the 250,000 lobster eggs shipped. The young lobsters sistance of the conductors at that point so greatly that 
prod uced by these eggs wi l l  be deposited in the sea more heat is developed at a remarkably rapid rate. 
at once. Although a fair trial will be .made to deter- A consideration of the above facts will prove at once 
mine the possibility of stocking the Pacific by artifi· one of the advantages of electric welding, as practiced 
G'I'a1 propagation, much more confidence of success is by Prof. Thomson, namely, the localization of the heat 
expressed by Colonel McDonald from the introduction to the points or point at which it is desired, thus saving 
of mature lobsters. The young lobsters have to be an enormous amount of energy which is usually wasted 
placed in the sea almost as soon as they are hatched, in welding with the forge or flame. So absolutely is 
and begin to feed most voraciously, even devouring each the heat localized, that pieces of iron 3 inches long and 
other. For a few days they swim on the surface of the an inch in diameter can be welded together and then 
water, where they find food suited to their require- held in the hands for some time without any danger of 
ments, but where they also encounter millions of ena- burning, the only he!!.t which is felt at all being that 
mies. After their walkin g  or crawling organs are de- which is conducted along the metal to the hands after 
veloped, they sink to the bottom, which they then the welding is completed. 
make their home. One of the problems which the A further consideration of these facts will also demon: 
United States fish commissioner is now attempting to strate that it is possible by the Thomson process to 
solve is the invention of some method of keeping the weld any metal, including even those which melt at a 
little lobsters in confinement and safety after they are very low temperature, such as lead, zinc, and tin, and 
hatched until they have attained sufficient strength those which melt at enormously high temperatures, as, 
and Bize to enable them to protect themselves. The for instance, iridium, platinum, etc. Of course it goes 
importance of such an invention will be appreciated without saying that we can weld any of the metals used 
when it is known that, from the 12,000 to 15,000 eggs in ordinary manufacture. 
produced by a female lobster in a year, not more than It is plain that if the heat is developed so rapidly, a 
two lobsters, when left to nature, become full grown. very delicate means of controlling it must be. provided, 
Not only are almost all the little lobsters destroyed by and we are glad to say that we have been able to pro
their enemies, but a large proportion of the eggs are vide arrangements for this purpose which are almost 
devoured by fish and sea birds before they are hatched. absolutely perfect-I am inclined to say absolutely per
If, after artificially hatching the eggs, the fish com- fect for the reason that the control of the current can 
mission could protect the young lobsters until they be made entirely automatic. 
are large enough to take care of themselves, the sup- We are able to take a bar of inch iron, 4 inches in 
ply of lobsters, which is now hardly equal to the de- length, raise it to a dull red in  20 seconds, and hold it 
mand, and would not one-half supply it if the price there for an indefinite period ; to increase the heat to 
was reduced, might be increased almost indefinitely.- a bright red in a very few seconds and hold it there, 
Science. then to still further raise the temperature to a welding 

• ••• • or vaporizing point in a remarkably short space of 
Aztec JJIummle.. time. This indicates the d elicacy of this apparatus, 

Sig. S. Marghieri, the well known archreologist, and I would add that no very great skill is required to 
discovered and explored a hermetically sealed cave, at operate the machine, a boy learning to weld iron and 
an elevation of nearly 4,000 feet, on the eastern side of steel with great facility in a week or two. The time 
the Sierra Madre Mountains in Mexico, about 200 miles require:! to weld metals depends, of course, upon the 
south of Deming, between Coralitos and Casa Grande, 

I 
power of the apparatus and the �kill of the operator. 

about two years ago. The floor was nearly smooth, We have made strong and practically perfect welds in 
the sides rough and rugged, and the vault covered half inch round wrought iron in 6 seconds, in inch 
with stalactites. In the far end of the cavern were round wrought iron in 45 seconds, and so on. Experi
found four desiccated human bodies. m ents have proved to us that the power required to 

The bodies were in a sitting posture, with the han&! weld is proportional, or very nearly so, to the area of 
crossed on the breast, and the knees approaching the cross section of the pieces. This is true of nearly all the 
chin, with the head inclined forward. They were caro- metals, though, of course, the relative resistance and 
fully shrouded in their burial garments, and placed welding temperature of the several metals may inter
facing the rising sun. The male and female were seated fere with this ratio. 
side by side. The older child, a boy, was at the right I For welding small wires, such as telegraph or tele
of the father, and the younger child, a girl, at the left I phone, and the smaller sizes of electric l ight and power 
of the mother. In addition to the funeral shrouds, the I lines, the power required is  very small indeed, the 
little girl was enveloped in the skin of an animal, sim- momentum of heavy machinery being more than 
ilar to the method used in the island of FuertEl Ven- enough to eft'ect the weld. In this connection I desire 
tura. the better to preaerve its tender frame. to eay that we are now working to perfect an apparatus 

for welding telegraph, telephone and electric light wire, 
and lines of pipe on the line. Our experiments in this 
direction have been successful, and we now think it 
possible to construct an apparatus which will be cap
able of being moved about by one or two men, which 
will make joints in wires correctly and durably, the 
energy used being supplied by storage battery or bat
teries, forming a part of the welding outfit. For repai r  
work and in  general construction i t  is our belief that 
this apparatus will be found very useful and effective. 
In fact, we hope to do away entirely with the ordinary 
solder and link joints used at present. 

The policy of plMing an apparatus on the market 
has been adopted for the reason that our patents cover 
not only the apparatus for electi'ic welding, but the art 
or process as practiced by Prof. Thomson. It is hardly 
necessary to add that by the same process we can 
solder and braze, and anneal and temper, and do other 
heating, local or otherwise, which cannot be done eco
nomically by present methods. All these operations 
can be performed with the same apparatus, though, of 
course, it is better to have machines especially con· 
structed for particular work. 

Mr. (1-. L. Lang stated that he had seen one of these 
machines in operation when a bar of cast steel and one 
of copper were welded togethel·. One would su ppose 
that the m etal most easily fused would burn away be
fore the other was brought to a welding heat. This is 
not the case, however, and it, is very simply provided 
against. The current is  brought to the bars through 
clamps which grasp the bars near to the ends to be 
welded. Where copper and steel are to be welded to
gether, the clamp is placed about 6 in. back on the 
copper bar, while it is only about 1 in. from the poibt 
of contact on the steel bar. In this case the heat is 
diffused through a large body of the metal' which is 
most fusible, so that they are both brought to a weld
ing point at the same time. 'rhe process is someth ing 
really wonderful, and promises to revolutionize the 
ordinary method. The system is now in constant use 
at the Thomson-Houston factory in Lynn, Mass. 

... I. 
Improvement in Saccharin. 

A great objection to saccharin is its very sparing 
solubility when p ure. The defect is corrected by the 
addition of an alkaline bicarbonate, but it is often at 
the expense of the sweetening properties of the chemi� 
cal, which sometimes acquires almost a bitter taste. 
Flies, bees, and other insects will not touch saccharin 
in any shape, but as man, who is not so good a j udge 
of sweets, likes it, let it at least be cooked up and sel'ved 
to his taste. M. P. Mercier recommends the following 
process : Take of-

Pure saccharin. .. . ..... . ... .... ................... 10 parts. 
Distilled water.......... . ............... ........ . . . . 5 .. 
Sodium bicarbonate................................ 4-5 
Alcohol (95 per cent)........ . ... .. .................. 20 
Sulphuric ether. ... . ... .. . .. ........................ sufficient. 

The bicarbonate is to be added by small portions to 
the saccharin mixed with the water, about half an hour 
being allowed to pass between each addition, and the 
mixture being stirred oceasionally to hasten the com
bination and the evolution of carbonic acid gas. It is 
important to cease adding bicarbonate before the 
saccharin is entirely saturated. The operation requires 
ten to fifteen hours. Next the alcohol is added to the 
mixture, with the effect of throwing down most of the 
soda saccharinate, and holding in solution the excess 
of saccharin and impurities ; and, finally, the magma 
is thrown on a vacuum filter, where it  is washed, first 
with more alcohol, and lastly with sulphuric ether. On 
drying in the open air, a white, exceedingly sweet, and 
soluble crystalline powder is obtained, which possesses 
all the propel·ties of saccharin. Some of the chemical 
features of the foregoing processes may be briefly al
!tIded to. 

It will be noticed, for instance, that no heat is em
ployed. The reason is that under tho influence of heat 
soda will readily transform saccharin into salicylic 
acid. Then the use of bicarbonate instead of carbon
ate of soda is not indifferent, as the presence of caustic 
soda, always to be feared in carbonate, will turn the 
saccharin into a para-compound possessing no sweet
ness. Lastly, the use of alcohol as a precipitating 
agent renders heat unnecessary, and removes many 
impurities to be found in the purest commercial sac
charin.-Chem. and Druggist. 

,..e .• 
Clrcillation of" the Blood in the Eye. 

" At Professor Hirschberg's clinic, in Berlin," writes 
a correspondent of the Kansas Medicallndex, " my 
attention was called to the fact that the circulation of 
blood in the blood vessels of the cornea affected with 
pannus can be seen. If one could not see this in 
America, it might almost be worth a trip across the 
ocean. By the aid of a strong lens one sees the circu
lation here almost as well as in the web of a frog's foot 
or in a fiEh's tail." 

TURPENTINE and black varnish, put with any good 
sto:ve polish, is the blacking used by hard ware dealers 
for polishing heating stoves. If properly put on, it 
will last throughout the season. 
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AN IMPROVED BOAT DETACHING APPARATUS. 

An apparat us which can be adapted to a boat in any 
position on the side, quarter, 01' stern of a vessel, for 
detaching boats to be launched, and for again reat
taching thelll to the hoisting tackle, is illustrated here
with, and has been patented by Lieut. Alexander 
McCrackin, U. S, navy, steam�hip Pinta, Sitka, Alaska. 
Arranged for connection w ith a hoisting sling, a shackle 
is em ployed which carries a loose hook that is  mounted 
to turn u pon the bow of the shackle, the hook having 
a straight point or end that fits into a keeper formed 

McCRACKIN'S BOAT DETACHING APPARATUS. 

upon a sliding bar or bolt, which passes beneath a 
transverse bar secured to the arms of the shackle. A 
key is arranged to fit within an aperture of the sliding 
bar or bolt, by which the latter may be locked to 
place upon the shackle to hold the hook in closed posi
tion. '1'wo such devices are employed, con nected by a 
small chain or its equivalent, made in two parts, joined 
by a slip hook of novel construction, the arrangement 
being such that when two sections  of the chain 
are connected by the slip hook, and the chain is 
drawn taut, the two bars 01' bolts will be held in posi
tion, and prevented from slipping outward to release 
the hooks turning on the bows of the shackles. When 
a boat is to be lowered and detached, the lanyard used 
in connection with the slip hook is cast off, and, the 
keys locking the sliding bars in the arms of the shack
les having been previously removed, the weight of the 
boat and crew will turn the hooks to allow the boat to 
drop freely into the water, both hooks being released 
instantly and simultaneously, and their connecting 
chain dropping harmlessly on the thwarts, out of the 
way of the masts and oars. 

.. 4 .  � ... 
AN IMPROVED CLAMP. 

A hand clamp in which there are no projections from 
outside the fixed jaw to be in the way, and in which 
t h ere is no twisting strain on the screw rods, enabling 
t h e lll to withstaud the strain of heavier work, has been 
jJatented by Mr. Wendell P. Tarbell, of Mil ford, N. R . ,  
a n d  is illustrated herewith, Fig. 2 showing a vertical 
section on the line of the inner screw rod of the clamp. 

CLAMP. 

T wo screw-threaded rods are socketed in the fixed jaw 
of the clalilp, the movable jaw moving freely on these 
rods, on each of which a thumb nut is mounted, on the 
outer rod above and on the inner rod below the mov
able jaw. T h e  inner screw rod also passes freely 
through a hollow screw w ith an operating thumb nut 
mounted in a screw-threaded socket piece of the mov
able jaw. The hollow screw is formed with a pitch 
differing from that on the rod, 110 that the IIcrew will 
travel faster {)r slower than the thumb nut on the same 
rod, giving a differeutial movement between it and the 
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nut, affording a greatly increased leverage. With the I AN IMPROVED DOOR LATCH. 

parts in position as shown in Fig. 1, the article to be A door latch so arranged within
' 
an ordinary lock 

clamped being between the jaws, the thulll b n ut on the casing that the latch bolt llIay be easi ly operated by 
outer rod is first screwed down against the llIovable handles, so placed that the action of pusbing down the 
jaw and the thumb nut on tbe inner rod is moved up handle is such as to cause the door at the same time to . 
against the end of the hollow screw. The jaw can then be pulled open as soon as the latch is disengaged from 
be tigh tened by operating the hollow screw by its the keeper, is illustrated herewitb , and has been pat
thumb n ut, which causes the nut bearing against its euted by Mr. Latimer S. Shelly, of Steelton, Pa. A 
end to be turned by frictional contact, forcing the dog is mounted on the spindle to which the h andles 
hollow screw u pward, and exerting a lever action upon are attached, having an angular projection at one 
the movable jaw, causing it to tilt on the .rod, and \ end adapted to bear a(:ainst a stop pin projecting 
further tighten the clamp made between the Jaws. In 1 
a modified form of this device a friction lever is used in . 
place of the hollow screw to tighten the nut. Any 
desired clam ping power can be had from this construc
tion without the use of a wrench or other outside ap
pliance. 

A Smoke Filter. 

There was recently an exhibition, on a piece of land 
adjoining Victoria Mansions, of Loeb's appliances which 
are designed to enable the wearer to breathe and work 
with comfort in dense smoke, and also in poisonou8 
gases. The device consists of a respirator with an 
india-rubber mouthpiece. The respirator is held by 
two proj ections, which are grasped between tbe teeth 
and a flange which lies between the teeth and the lips, 
additional security being provided by an elastic band 
passing round the head. The air is drawn in by the 
wearer th rough a series of small filters, containing 
respectively wet sponge, cotton wool, cotton wool 
damped with glycerine, and animal charcoal. 

Tbese filters are very lightly packed, so that there is 
no resistance to the act of i nspiration, and they are 
provided with valves which direct the air expired from 
the lungs into the external atmosphere. The entire 
apparatus weighs less thau a pound, and can 
be used without previous practice. When it is to be 
employed in an atmosphere which is deadly in its 
character, as in the choke damp of mines, the air is 
drawn from some place where it is pure through a light 
india-rubber tube. The filter is thfln strapped to the 
waist of the wearer, and the respirator merely contains 
the valves which cause the air to be drawn through the 
pipe and then to expire into the atmosphere. A tube 
up to 100 feet in  length can be manufactured with 
facility. Protection is afforded to the eyes by a pair of 
spectacles with india-rubber rims, which press tightly 
on the cheek and brow, and exclude all smoke. 
Mechanical wipers �r.e added to enable the glasses to be 
cleaned without removal. 

At a recent trial in London, says Engineering, a 
man wearing the respirator spent half an hour in a 
building filled with dense smoke of a most pungent 
character, without any difficulty, and afterward the 
inventor's representative, with the aid of a flexible air 
pi pe, entered a room containing a dish of burning sul
phur and remained there some time. It was clearly 
demonstrated that the respirator would enable the 
weare do enter a building filled with smoke and dis
cover the exact position of a fire_ A few buckets of 
water promptly applied under such circulllstances will 
do more good than the jet frolll a steam fire engine 
directed at random. On board ship, where the resul t 
of a fire is to fill the hold with smoke, this respirator 
would be most useful, and this fact has been recognized 
in the German navy, where Loeb's respirators forlll 
part of the official equipment. Many of the German 
fire brigades have also adopted them . 

. . . .  .. 
Constant P res.ure _hen Di .. tilllng under Reduced 

PreS8ure. 

The essential parts of the apparatus are a barometer 
tube in connection with the exhausted apparatus, and 
a val ve through which air is admitted when, by the ac
tion of the pump, pressure becomes reduced below the 
prescri bed point. A copper rod armed with a platirl n III 
point passes through the upper end of the barometer 
tube, and can be adj usted at any desired height. So 
soon as the mercury rises and touches the point of the 
rod,  an electric circuit is completed and the valve is 
raised and air adlllitted. The valve is a glass sphel'.e in 
a glass seati ng, the sphere being suspended from the ar
mature of an electro-magnet. The sphere has a weight 
attached to it,  which causes it at once to fall back when 
the circuit is broken. Even u nder a pressure of 60 n uu. 
-the-lowest obtained with the water pump used-the 
apparatus renders it possible to maintain the pressure 
constant to withi n . a millimeter.- W. H. Perkin, 
F. R. S. 

. ,  . . .  
For S_oHell Feet. 

SHELLY'S DOOR LATCH. 

from the side of the casing to limit the movement of 
the dog. The lower end of a lever pivoted to the side 
of the casing is h eld to bear against the lower end of 
the dog by a spring, there being a stop pin secured to 
the casing which limits the return movement of the 
level', to the upper end of which a sliding latch bolt 
is pivotall y connected. Fig. 3 represents a perspective 
view of tbe keeper containing the recess for receiv
ing the latch and also one for the regular locking 
bolt. 

.. 4 .  � • 

AN IMPROVED SLAUGHTER HOUSE HOIST. 

A hoist in which the weight of a heavy animal is em
ployed for raising the weight of a llghter animal is' 
illustrated herewith, and has been patented by Mr. 
Jules R. Tardy, of Glencoe, Minn. It is made with 
drums of two diameters, the smaller to be usual ly  em
ployed for raising the heavier animals, and the larger 
for raising the lighter ones, the ropes 01' chains on the 
large and small drums being wound oppositely with 
respect to each other. The windlass 8haft is operated 
by a pinion on another shaft, which carries a grooved 

, ._/ 
TARDY'S SLAUGHTER HOUSE HOIST. 

Policemen, mail carriers, and others whose occupa- wheel for receiving an endless rope employed in work
tion keeps them on their feet a great deal, often are ing the hoist, this rope being b eld to prevent IlIove
troubled with chafed, sore and blistered feet, especially IlIflnt of the load by introducing it between parallel 
in extremely hot weather, no matter how comfortably pins projecting from the framework of tbe hoist. Wbel1 
their shoes may fit. A powder is used in the German largA and small animals are to be killed, by the using 
army for sifting into the shoes and stockings of the foot of the larger drum for raising the smaller and the 
sold iers, called " Fusstreupulver, " and consists of 3 smaller drums for raising the larger, wbereby, in the 
parts salicylic acid ,  10 parts starch and 87 parts p ulver- various manipulations, the weight of one animal is 
ized soapstone. It keeps the feet dry, prevents chafin� l made to counterbalance that of the other, the work is 
and rapidly heals !!lore spots. Finely pulverized soap- rendered lighter and the different operations facili-
stone alon .. is very IlDod. tate •. 
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C ulve .·t. a n d  Brlda;e •• A BARREL STAVE HAMMOCK. 

We illustrate in the cut a simple method of conl'ltruct
ing a hammock. But little explanation is required, as, 
owing to the simplicity, the illustration explains itself. 
The material used includes a number of barrel staves 
and some rope. The latter should be about one-half 
i nch in  diameter. It should be doubled and loosely 
. t wisted. Then a second doubling without twisting 
leaves it in condition for the introduction of the staves. 

From data furnished by Mr. D . .T. Whittemore, ehief 
engineer of the Chicago. Mil waukee & St. Paul system 
(which had a total length of 5, 688 miles on January 1, 
1898), the length of open bridges on these lines was 
1 15 91-100 miles, and of culverts covered over with em
bankment 39 2- 10 miles. " Everything, " says Mr. 
Whittemore, " not covered with earth, except cattle 
guards, be the span 10 or 400 feet, is called a bridge. 
Everything covered with earth is called a culvert. 
Wherever we are far removed from suitable quarries, 
we build a wood en cuI vert in preference to a pile bridge, 
if we can get six inches of filling over it. These culverts 
are built of roughly sq uared logs, and are large enough 
to draw an iron pipe through them of sufficient diame
ter to take care of the water, We do this because we 
believe we lessen the liability to accident, and that the 
culvert can be maintained, after decay has begun, m uch 
longer than a piled bri d ge with stringers to carry the 
track. Had we good quarries along our line,  stone 
would be cheaper. Many thousands of dollars have 
been spent by this company in building masonry that, 
after 20 or 25 years, shows such signs of disintegratioll I 
that we confine masonry work now only to stone that 
we can procure from certain quarries known to be 
good. " 

.. . . . .  
A Well 01' Vinegar. 

A dispatch from Vincennes, Ind . ,  says : " The 
mysterious vinegar well which was dug on the farm of 
S. W. Will iams, j ust east of this c ity, has been ac
cou nted for, after milch discu�sion by chemists and 
others. Some twenty years ' ago the farm was owned 
by F. M. Fay, who had an extensive orchard. The 
apple crop was large, and he made several hundred 
barrels of cider, to be converted into vinegar. While 
the fluid was fermenting, about one hundred barrels 
burst and their contents were lost. The cider sank 
into the ground until it reached an impervious strata 
of clay, where it lay until the well was dug on the same 
spot." 

AN IMPROVED FOOT WARMER FOR; BEDS. 

A BARREL STAVE HAMMOCK. 

These are taken from ordinary flour harrels. T wo 
such barrels give material for a good sized hammock. 
Near each' end of each one of the staves a hole about 
one-quarter inch in diameter is bored. The ends of the 
staves are then inserted, as shown, in the lays of rope, 
between the two pieces on each side. The object of 
the loose twisting is to provide places for the introduc
tion of the ends of the staves. Care must be taken to A. foot-warming apparatus designed to circulate warm have enough twists to receive all the staves, and not to 

water through a chamber or casing disposed at the foot have the twisting too tight. 
of the bed, and intended to be wrapped with woolen or I If preferred, the ropes may be twisted as the staves 
other cloth, is illustrated herewith, and has been pa- are introduced. This gives a more certain method of 
tented by Mr. James A. Lewis, of St. Clairsville, Ohio. securing the desired mean between tight and loose 
Three separate receptalJles or liquid tanks are employed twisting. 
·-a receiving tank, a heating vessel, and a foot warmer, To prevent the staves from slipping out, each one is 
the receiving tank resting above and su pported from the tied in place. A short piece of string is wound at each 
heating vessel by guide clasps embracing vertical rods. end of the stave around both ropes, passing through 
From the receiving tank a hose or other suitable flexi- the hole already mentioned, and is then tied. The 
ble conduit passes to the lower part of the heating ves- ends of the suspension ropes are now secured and tip,d 
sel, from near the top of which a similar conduit passes or spliced into loops, and the hammock is complet e. 
to one end of the foot warmer, another hose connection The staves may be u&ed of their original width , or 
passing from its opposite end to the supply tank, may be split. Probably the most generally satisfactory 
whereby a free flow and circulation is secured between method is not to split them. The weak point in the 
the receptacles. If desired, check valves may be em- construction is the liability of the staves to bend and 
ployed whereby the heated water will always pass in pull out of place. 'rhis, of course, is more liable to 
the direction from the heater to the foot warmer, etc. , happen with split ones, which are of but one-half the 
and be prevented from any return flow. The flexible norm al strength. 
cond uits, near their connections with the foot warmer When such a hammock. is provided with a heavy rug 
casi ng, have short internal re-enforcing tubular sec- and pillow, it surpasses in comfort the ordinary type. 
tions, as shown in the small figure, so that the pressure It can be made in a half hour, and we believe that the 
of the bed clothing will not prevent or retard the cir- half hour will general ly be considered wel l spent by the 
culation of the heated water. The funnel-shaped outer maker. Various other methods of securing the staves 

may suggest themselves, but the above 

�re:tr""'j!!=H M H is given as a simpl e and effective form . 

_ . . ... 

LightnIng Rods. 

in which cal'le it is found to have practically no lSelf
induction, and side spark is nearly stopped. 

It m ust also be remembered that a rod of iron carries 
off a discharge better than a rod of copper. The dis
charge probably penetrates iron deeper than it rloes 
copper. Its inferior conducti vity is considered even 
an advantage in rendering th e flash slower and less 
dangerous. When galvan ized, it  can be m ade almost 
as d urable as copper, and its l iability -to get magnetized 
is no objection. Prof. Lorl ge thi nks the use of copper 
for lightning conductors is doomed. The lectures are 
full of interest for. the architect. The l iability of ob
jects to be struck is shown to depend u pon certain con
d itions-for example, whether the flash occurs from an 
already charged surface which has strained the air close 
to bursting poi nt, or whether the flash i s  produced by 
a rush of electricity into a previously uncharged con
ductor too hastily for it to prermre an y chosen path. 
These are considered, and the resu lts of experi ments 
given. 

'1'0 Build a Chlolll ey. 

To build a chimney that will draw forever and not 
fill up with soot, you must build it  large enough-six
teen inches sq uare ; use good brick, and. clay instead 
of lime up to the comb ; plaster it inside with clay 
mixed with salt ; for chim ney tops use the very best of 
brick, wet them and lay them in cement mortar. The 
chimney should not be built tight to beams and raft
ers ; there is where the cracks in your chimneys come, 
and where most of the fires originate, as the chimney 
sometimes gets red hot. A chimney built from cellar 
up is better and less dangerous than one hung on the 
wall. Don't get your stovepipe hole too close to the 
ceiling-eighteen inches from it.  

... 4 .  � ., 
AN IMPROVED CAR COUPLING. 

A coupling desigued to be operated without requiri n g  
trainmen t o  g o  between the cars, a n d  which permits o f  
cars provided with it being also coupled with those ha\'
ing the ordinary link aud pin drawhead, has been pa
tented by Mr. Francis L. McNab, and is i l lustrated 
herewith. At the back end of the l i n k  socket of the 
drawhead is a shoulder l imiting the in ward movement 
of the link, and behind this socket is a longitudinal re
cess, prolonged inward by a bore, receiving a trip  block 
and its stem, the latter surrounded by a spiral spring, 
as shown in Fig. 2. The forward end of the tri p block 
il rabbeted. out transversely at its lower part to provide 
a recess to receive the inner end of the coupling link, 
which th us rests beneath a tongue or lip of the block, 
and is held up at its outer end prior to cou pling to an
other car, the l ip  also servil lg' as a su pport to the 
curved coupling pin. The latter is  pi \'otally connected 
to a pivoted drop bar, whose outer end is con nected by 
a chain to the central cranked part of a shaft journaled 
across the end of the car body and provided at its outer 
end with crank arms, hinged to the ends of the shaft, so 
that when the shaft is turned to lower the coupling pin 
to couple two cars, the arms may be placed in latch 
hook supports fixed to the car body, and when lifted 
or disengaged from the latches the arms will  swing 
down at the side, as  shown in dotted lines in Fig. 1 .  
the weight of the pendent arms then being sufficient to  
hold the coupling up to prevent coupling whi le  shun t
ing the cars, etc. 

Some useful particulars are given in 
Professor Oliver J. Lodge's lectures on 
the " Protection of Buildings from 
Lightning, " delivered at the Society 
of Arts. Referring to the tape and 
rod forms of conductors, it is pointed 
out that Faraday maintained that sec
tional area was the one thing necessa
ry, and that shape was wholly indiffer
ent ; on the other hand,

' 
Sir W. Snow 

Harris considered that tube conduct· 
ors were j ust as good as solid rods, and 
that flattened ribbon was better still .  
Faraday was thinking of nothing but 
conduction for steady currents, Harris 
was guided by experience. The lec
turer thinks that Harris was right, 
and to prove this point he gives results ; 

McNAB'S CAR COUPLING. 
LEWIS' FOOT WARMER FOR BEDS. 

passagfl into the receiving tank is closed by a rem ova bl'e 
ball valve or spherical stopper. It is designed that the 
lamp by which the water is heated sh!tll have a chim
ney of metal or opaque material, that the room may 
not be lighted. 

.. I . . .. 
Fabric and Fibre mentions an electric picking mootion 

for 100lul'I, which is to do away with all the prel'lent 
mechanism cal led a. picking motion. Should this prove 
true, and there is  no reason why it should not, it will 
cause a revolution, and grea.tly simplify the 100m. 

of experiments made upon two con
ductors of copper of the same weight, 

but one in the form of wire, the other in the 
form of a ribbon, by which it is shown that the flat
tened form of conductor has the advantage over a 
mere round section for carrying off a charge, and with 

For further particulars with reference to this inven
tion address the inventor, or MI'. James Play fair, Stur
geon Bay, Ontario, Canada. 

.. . . . . 

least liability to side-flaah. As to the deflagration ' of THE Rosedale, an iron ocean-goin,; steamer, has been 
the conductor, Mr. Preece has found that ribbon and the first to make the passage between London and 
wire are equally easy to be destroyed by a flash. Ex· ' Chicago, proceeding up the St. Lawrence and through 
periments have also 5hown that 5traight cen.ueters the "Dip canal t. the lakes. Though a certain amount 
have a tendency to side-flash, however thick they ma.y of her car�o had to be removed to permit her t. pa.ss 
be. No conductor, Professer Lodge sa.ys, is able to pre- through the St. Lawrence Canal, yet the vessel was 
vent it altogether. unless it is ziizagged to a.nd fro, litill drawing 14 feet on her arrival at Chicago. 
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YelloU' Fever In Florida. 

The Un ited States Marine Hospital Bureau is in
formed that, about the middle of June, yellow fever re
appeared at Plant City, Fla. , and there was one death 
therefrom, June 22. Another case in the vicinity, 
four miles and a half from Plant City, died on the 26th. 
There have been several mild cases in the village, 
which contains less than 300 inhabitants, but for the 
present trains will not stop at Plant City, and it is 
u nderstood that mails will be delivered at Cork post 
office, five miles west of Plant City. In the meantime, 
by the direction of the Governor, the most active 
measures are being taken by the president of the i 
county board of health, Dr. J. P. Wall .  The board · 
have promulgated the following regulations concern
ing the epidemic : 

" The board of health of Hillsborough Cou nty adopts 
and promulgates the following rules to prevent the 
spread of yellow fever at and from Plant City : 

" 1. Railroads passing through or into Plant City are 
prohibited from carrying passengers and baggage to or 
from Plant City, or from delivering or taking on 
freight, or transferring freight from the cars of one 
road to cars of another road at or n ear Plant City, ex
cept the delivery of the necessary supplies for the peo
ple living in the place. Said railroads are also pro
hibited from delivering or taking on the United States 
Inail at Plant City. 

" 2. All employes of the railroads living at or near 
Plant City must be acclimated to yellow fever 'by a 
previous attack of the disease, and such employes 
should be enjoined to keep away from the sick, if any, 
and aloof from all places suspected , of being i n fected 
with yellow fever poison . 

" 3. These rules are substituted for rule 2 of the 
rules adopted and promulgated April 24, 1888 " 

The president of the county board of h ealth states 
t hat : 

. .  In explanation of the foregoing stringent rules, it 
is necessary to say that the board of health of Hills
borough County believes Plant City to be in fected with 
the poison or germs of yellow fever, and inasmuch as 
expensive efforts to disinfect the place and stamp out 
the disease have failed, it is due to the public safety 
and welfare of the State to isolate the place and have 
it shunned as an infected place until such time as the 
board of health may deem it lSafe for people to go 
there. It is deemed absolutely necessary to suspend 
all business and cut off all communication with Plant 
City to prevent the risk of a widespread epidemic of 
yellow fever this summer. It it'! true that there is not 
much sickness there, and happily the large majority of 
the residents in the place are acclimated by a previous 
attack of the disease, but by visiting the place or com
mingling much with the people who still  reside in Plant 
City, there is unquestionably great risk of spreading 
the disease. The summer is  here, and the time for 
temporizing measures has passed. It is probable that 
Plant City will remain in fected for some time, if not 
for the whole season, and hence the n ecessity for these 
stringent measures. " 

The Marklngll on Mar •• 
The ()bservations of M. Perrotin at Nice, and M .  

'ferby a t  Louvain, and, in England, o f  Mr. Denning 
Bristol, have confirmed the presence on the planet of 
most of the " canals, " or narrow dark lines, which were 
discovered by M. Schiaparell i '  in 1877, and at subse
q uent oppositions. M. Perrotin has also been able to 
detect, in several cases, the gemination or doubling of 
the canals, and M. Terby has observed the same phe
nomenon in one or two "ases, but with m uch greater 
difficnlty than in the opposition of 1881-82. But some 
curious changes of appearance have been noted. An 
entire district (Schiaparelli's Lybia) has been merged 
in the adjoining " sea, " i. e . ,  its color has changed from 
the reddish hue of the Martial " continents " to the 
somber tint of the " seas . "  The district in question is 
larger than France. To the north of this district a 
new canal has become visible, and again ·another new 
canal has appeared to traverse the white north polar 
cap, or, according to M. Terby, to di vide the true polar 
cap froUl a white spot of similar appearance It little to 
the south of it .  With the exception of these changes, 
the principal markings, both light and dark, are those 
which former oppositions have rendered familiar. 

• • • • • 
He.orcln I II Diarrhoea. 

A case of  severe diarrhooa controlled by the adminis
tration of resorcin is reported by Mr. G. E. J. Greene 
(Lancet, June 23, p. 1277). The patient was a boy 
seven years of age, and there was a history of gastric 
trouble and tormina on the first and second days, for 
which catechu, opi um, chloroform, and chalk had been 
prescribed withont benefit. A ten grain dose of re
sorcin in  half an ounce of water every hour was then 
ordered, and after the fifth dose the' motions were re
duced in  number, and frollol. having been very offensive 
were rendered odorless. The dose was afterward raised 
to fifteen grains  every third or fourth hour, and in 
three days the diarrhma was completely controlled. 
No disagreeable after-effects were noticed. 

Jeitutifi t J.tutritau. 
AN IMPROVED HOISTING MACHINE. 

A hoist in which an endless rope is employed for ope
rating the hoisting wheel, and the latter is so con
structed that the rope wi l l  be prevented from sl ipping, 
and will also take a hold upon the wheel to assist in 
hoisting, is  illustrated herewith, and has been patented 
by Mr. Fridrich H. A. Peters, of Nt). 372 Bronson St. , 
Detroit, Mich. '1'he hoisting wheel has forked arms 
cast on or secured to its rim, these forks being pro
vided with sliding blocks or jaws, each block having a 
projection adapted to slide in a slot in the arm of the 

PETERS' HOISTING MACHINE. 

fork, and be secured in place by a screw-held plate 
overlapping the slot. The len gth of the slot is such as 
to permit the blocks to slide from the base of the forks 
to their extremities, and in operation the blocks in the 
forks at the top of the wheel rest at the bottom of the 
forks, while at the bottom of the wheel they are at the 
outer ends of the arms of the fork,,;, the hoisting rope 
being gradually wedged in between the blocks or jaws 
in traveling toward the top of the wheel, and as gradu
ally released therefrom in its descent on the other side, 
the rope being thuf' automatically clutched and reo 
leased. The machine is providerl with a check cord 
and pawl and ratchet, for use when it is desired to re
lease ,the hand hold,. on the hoisting. rope. while raisipg 
a heavy weight. 

.. , . . . 
AN IMPROVED BOILER FEEDER. 

A b0iler feeder designed to provide for the auto
matic maintenance of the water in the boiler at a cer
tain predetermined and required level is illustrated 
herewith, and has been patented by Mr. John E. 
Winder, of No. 120 Plum Street, Cincinnati, Ohio. 
It is made to withstand a steam pressure eq ual to that 
of the boiler. U pon a rod mounted vertically therein, 
and extending out through a stuffing box, is arranged 
a float, to move up and flown upon the rod, between 
an upper and lower col lar. Upon the t.op of the 
feeder, as shown in Figs. 1 and 3, is moun ted a short 
shaft, supporting a double-armed lever, the extrem ities 
of the arms being connected by rods to crank arllls car-

WINDER'S BOILER FEEDER. 

ried bv the stellI s of val ves, one of which is in the sup
ply pipe an d  the other i n  the pipe through which the 
water passes from the feed er  to the boiler, the arrang-e
ment being such t.hat when one val ve is open the 
other will be closed. The valve in the pipe leading to 
the boiler is represented as closed, when, the other 
valve being open, the water in the feeder will con
t inue to rise, lifting the float agai nst the upper collar 
on the vertical rod. This rod has a stud bearing 
against the lower section of an S-shaped arm, con nected 
to a weighted l ever carried by the short shaft on top of 
the feeder, and the vertical movement of the rod by the 
float carries the arm and its weighted lever upward til l 
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the latter pass .. s the center, wh .. n the weighted lever 
will drop upon the other side of the double-armed lever, 
closing the valve in the water supply pipe and open
ing the one in the pipe leading from the feeder to the 
boiler. A spring-pressed vent pl ug is provided on top 
of the feeder, for the escape · of air from the entering 
water, and there is a settling chamber at the bottom, 
tapped by a blow-off, for the removal of im purities. 
To heat the water in the feeder, prior to its introduc
tion to the boiler, a coil pipe is arranged in cOllnection 
with the feed pipe, as shown in Fig. 2, the inner end 
of the pipe being bent upward and surmoun ted by a 
cap or housing, the steam thus diffused tending to pre
cipitate any l i llie in the water. After the feeder has 
been filled. and the water in the boiler has reached a 
level lower than the feed pipe, the valves being re
versed, steam passes through into the feeder, equaliz
ing the pressure in the feeder and boiler, and putting a 
supply of hot water into the boiler. When the water 
in the feeder is  lowered till the float rests upon the 
lower collar of the vertical rod, the other section of the 
S-shaped lever will be moved to throw the weighted 
lever upon the other side of the double-armed lever, 
thus closing the valve leading from the feeder to the 
boiler and opening that in the water supply pipe. 

• • •  » .. 
On th e Diameter oC the Fixed Stars. 

As there appears to be no method known of obtain
ing the diameter of the fixed stars, the way is open for 
my suggestion, which I submit for the opinion of prac
tical astronomel·s. I think I am right in theory, but 
the difficulties in the way of its accom plishment may 
be too great. The rays of light which come to us from 
the fixed stars must be regarrled as parallel. The stars 
have no apparen t diameter in consequence of their re
moteness. Therefore angular measurement is not pos
sible. We can imagine the existence in space surround
ing every star, countless bundles or cylinders of paral
l el rays of light. Our ai m in attempti ng to measure 
the diameter of a star must be to find the thickness of 
one of these bundles or cylinders, which found will ob
viously correspond with the diameter of the star. 

·The way I would suggest to do this is to ut i l i ze the 
motion of the earth in its orbit round the sun. A long 
tube or telescope m ust be pointed in the direction of 
the star whose diameter we want to measure, and must 
be kept parallel by suitable mechanism with its first 

position. I suppose it would have to be kept in this 
position for some weeks or months, according to the 
size of the star, which will very likely be something 
within the diameter of the earth's orbit, judging frpm 
the size of our own sun. If this can be absolutely accu
rately accomplished, then, when the earth arrives at 
one certain point in its orbit, the star will leave the field 
of vision. The point in the earth's orbit where obser
vation commenced, and the direction in re lation to 
some fixed line from earth to sun, must be noted, also 
the point where the star leaves the field of vision. Then 
the distance between the parallel lines from the star 
passing through these two points will be the diameter 
of the star.-CapeUa, English Mechanic. 

. , . � .  
Photograph ing 'h e Sun .  

Mr. J. C. O'Loan, o f  Liverpool, writes : While experi
menting with a ray of sunlight in a darll:ened room, I 
had my attention directed to pinhole pictures, and alii 
of the opinion that startling results can be obtained in 
photographs of the sun or moon in this way. In a room 
darkened by blocking up windows with t.hick paper, 

I
lIlake a slIIall hole in the paper with a . .  d arning nee
dle . "  80 as to ad mit a ray of direct sunlight. Hold a 
piece of white paper i n  the path of the ray, 12 in.  from 
the hole. yon will have an image of the sun �8 in .  in di
ameter. at 4 ft. an image of Yz in. , and at the distance 
of 8 ft. fro II] hole a 1 in .  image, and 80 on. The size of 
opening used as lens does not alter the size of image at 
any given distance, but only its sharpness and bright
ness. Say the opening is 1 - 16  i n . ,  and gives It sharp pic
ture at 4 ft. , by enlarging the opening to one-eighth the 
size of the image at 4 ft. would be still the sallle, but un
sharp, so that the screen or plate must be rem oved to 
twice the distance to obtain equal sharpllPss. In a 
room 100 ft. long, a 12 in.  picture of the sun could be 
had, and of the moon one very much larger. A series 
of pi pelS 100 yards long for camera would gi\'e a 3 foot 
photograph of the sun. In fact, there is no limit to 

I s ize of image but the length of camera. Perha ps sOllie 
one who has more time and space at their disposal than 
I have Illay take the subjeet. up. 

. . . . ..  
A CORRESPONDENT of the Army and Navy Journal 

ask s :  " What is the long-est piece of ordnance that has 
ever been successful ly  fired ? "  a n d  receives t h e  follow
ing answer : . .  If you include in the term ordnance 
everything that carries a p rojectile, we should answer 
fourteen miles. This is the straight tube conveying 
natural gas from Mu rrayville to Pittsburg. To clear 
this tube out, a projectile known as the ' gum ball ' was 
inilerted in the end at the gas well,  closely fitting the 
interior. The gas was then turned on full force and 
the gum ball fired through its full length, coming out 
at the further end in a few minutes."  
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Preciou .. A.hIlDlnou .. 8'0116".* to side as the stone is turned. No wonder that an 

The wonderful fact that the common charcoal is sub- imaginative and superstitious people regard it with awe 
stantially the same material as the diamond has a and wonder, and, bel ieving it to be the abode of some 

()o ll il ectillg Telegraph 'Vi re .. t o  'Vater Pipes. parallel in the eq ually wonderful result of the chemical genie, dedicate it to thei r gods as a sacred stone. The 

@orre9ponllence. 

To t h e  Editor of the Scie ntific A m erican : analysis of the ordinary red and yellow clay, so COTllmon particular variety of chrysoberyl which was originally 
During a thunder storm, does enough electricity pass and abundant, which is  shown to have for i ts base the found in the Dral Mountains, and owes its celebrity to 

through the ground wire of a telegraph office to make same material-al umina-as the group of minerals to its remarkable transformation of color from green to 
the connecting of said ground wir� with a water pipe which the general naUle of corundnm is applied , in- red as viewed by natural or arti ficial l ight, was name() dangerous to persons drawing water from the pipe ? cluding the incomparahle  stones, the ruby and the alexandrite after the former Czar of Russia. As an explanation of the ab�ve rather ambignous sapphire, which have the h ighest ran k  among colored .. . . . .. 
sentence, I beg to �tat� that In a certam telegr�ph gems. The various forms of corundum are found by The Cau .. e .. , Dej!;ree .. , a nd Meall .. of Sl eep. 
offi�e the g�ound wl:e .I H  attached �o the water pIpe the chemist to contain more than half their weight of The probable causat ion of sleep is a subject which willch supp �les the �U1ldmg. 'N ouhl l t  be dangerous to , that peculiar metal widely known as aluminum. which has often in  the history of physiological research at
touch .the pIpe durll lg' a se�ere t�uIlder st�rlll ? 

. m uch resem bles si l ver i n  color and luster, yet is very tracted the efforts of scientific specu lators. It can not 
Durmg a re�er�t storm, 1Il whICh the 1

.
l g�tnl Il g was different from it i n  its extreme lightness The oxide be said that, after all ,  we are now able to define the provery severe, stnkl Ilg a n u mber of places wl thlIl one-ha l f  of th iH metal is cal lp(l ahunina, which in its  natural cesses i nvolved in its restorative influence ; but some 

m i le  ?f the office, reports as loud as those of 22 c�libt' r state forms the mineml corundum. The t ransparent suggestion of its nature is, nevertheless, with in the 
cartndges appeared to cOllie fro l l l  a wate.r faucet III the crystals of coru 1 1 <) um present the al umina i n  a state of reach of rat ional explanation. Most of our readers have, 
�tore next th� telegraph. office. and contlll ued at short purity, with j ust a trace of certain metallic oxides, doubtless. formed some opinion on this su bject, and lIltervals durl llg  the entIre storm.  from which the exq u isite t ints of  color are derived. have, perhaps, accepted as  a provisional creed one or  

Glens  Falls, N. Y. H. P .  BOYD. The name of each variety of the corundum is  deter- other of the theories advanced with regard to it. To 
[The occurrence you describe suggests an element of m ined by i ts color-the red being known as the ru by, some it may appear that the accu llIulation of waste pro

danger. In grounding by water o r  gas pipe, care the blue as the sapphire, the yellow as yel low sapphire ducts in the brain is enough to account for sleep. De
should be taken that the wire is soldered to a part of or Oriental topaz, the green as green sapph i re or O ri- ficient oxygenation offers another tellJ pt ing hypoth esis. 
the pipe near the water main .  The  pipe i ntervening ental e merald ,  and  the  purple as  Oriental amethyst. Each of  these processes, no doubt, may exert a certain 
between wi l·e and 11Jain could readi ly  give aerial dis- Al l varieties of the corundum can be scratched by the soporific power, and probably th u s  operatps in  its de
charges under certain con dit ions.-ED.] , d ialllond.  but by no  other mi neral, and its extreme gree ; but it is  d ifficu lt  to see how either ca n be taken 
======================== i hardness has suggested the theory that the acla m as of to afford the sole interpretation of that state of rest 

Keely Outdone. 

Several n ewspapers have referred to a /Jew invention 
by one \Vil l iam Timmis, which, if  successful,  w i l l  revo
lution i ze motive power. The inventor is an un preten
t ious E n gl i sh mechanic residing in Pittsburg. Pa. , who 
claims to h ave invented /:1. machine by which uu told 
mot ive power can be stored or used without the ex
penditure of fuel. The story goes that he has been en
gaged for years in perfecting the in\'elltion, and is now 
negotiat ing with the governments of England,  Russia, 
and the United States for the sale of the right to use 
his discovery, which ,  if  after examination it proves to 
be what he claims. will revolutionize the moth'e pow ers 
of the world. He claims to be able to c1-eate a pressure 
of 20, 000 pounds per sq uare inch-more than sufficient 
t.o propel the largest ocean steamer afloat or to move 
eighty laden freight cars in  one train.  

The  machine  seems to be simply an air com pressor of 
the s im plest sort. It consists of one small cylinder (six 
horse power), with a balance weight of 75 pounds, 
which runs the entire apparatus ; another smal l cyl in
der, 5 inches diameter, wit.h 7 inches s troke, compresses 
the air into the tank from which the power is utilized. 
Dnder the piston plate the i nventor has placed two 
layers of bars containing eleven different minerals, the 
magnetic influence of which is the secret of the inven
tor. The advantages he claims are durability, econo
my, and simplicity. Experts have examined the ma
chine and pronounce it a success. 

In submitting his  design to the governments named 
Mr. Timmis claims that the pneumatic generator ca� 
not only be applied to war vessels as a motor, but  can 
be used as a defense agai nst hosti le attacks by means of 
air chambers placed behind the armor plating. 

... . .  J "  

I the early Greek writers was not the true  diamond, but which comes with singular regularity of reC l l rl 'en( e to 
a form of  corundum. I n  such a passage as the follow- all more or less, whether sick or healthy,  id le 0 1' act i vel y 
i llg, " The s in  of Judah is wri tten with a pen of i ron employed. 
and . with a poi n t  of a diamond , "  the original word There is something to be said also for the theory that 
translated . .  diamond "  no doubt refers to emery or sleep is a consequence of cerebral ll.nalmia. The patho
some s imilar form of corund n m, which has been used logical drowsiness of hemicrania, of epi lepsy, and sOllie 
for ages as luaterial for polishing other m ineral s. AI- hysterical states favors this view, as does also the fact 
though speci luens of various colors have been found in that pallor of the fundus  of the eye hp.s heen noted i l l 
llIallY parts of the world. and  during the last ten veal'S connection with natural sleep. These obsel'vations d o  
in N or.th Carolina especial ly, the chief source o f  s�pply not, however, settle the  q uestion whether snch anall ll i :l 
is India. The red variety of corundum is  known as i s  commonly a cause or merely a part of the general re
the ruby. laxation of energy implied in the soporific process. So 

The kingdom of Burma furnishes the greatest nUlll- far, we can only say of sleep that, fol lowing and pre
bel' of rubies. allll, by th� command of its king no ceding a period of wakefulnesil and constant stimulation 
Europeans are ever allowed to visit the mines. They of t.he senses, it represents a transient i n terval of rest 
are a royal monopol y, and the rarest and finest speci- from the activities of tissue change. It, therefere, cor
mens are r�tained for the king's own use, and one of responds with the quiescence of every organ, and more 
his titles is the " Lord of Rubies. "  One of the former especially of the nervous system, and with a timely 
kings had a wonderft,ll ruby of the size of a pigeon's languor of circulation in the resting tissues. By the 
egg, which he wore as an eardrop. By a law which gradual changes of evolution it  has now virtual ly be
compels, under the penalty of death, the giving up of come a mere habit of mind and body. At first it was 
all rubies of over a certain size to the financial depart- doubtless the outcome of exhaustion and an expressi0n 
ment of the government, many rubies of large size are of the well known law. which it still fairly i l lustrates, 
lost, because the finder of them will break them up that action is balanced by reaction. 
into smaller pieces in order to retain them. Very few The opposite condit.ion of sleeplessness will commonly 
persons are aware of the great val ue and rarity of really be found to originate in sOllie continual ly acting cause 
fine rubies. From the beginning of civilization to the of nerve excitement. This may consist in the presence 
present time the ruby has been the type of concentrat- of a local irritation, or very usually in the abnormal 
ed preciousness : " Her price is above rubies. " About i rritability of a sensorium overwrought and und uly 
fifteen years ago the flnancial necessit ies of the Bur- sensitive to the most trifling impressions. We have 
mese government caused the appearance in Europe of already !<poken of morbid somnolence in i ts relation to 
two of the finest rubies of their size ever seen. After certain diseases, and have alluded to its connection with 
being reeut one weighed about thirty-two carats, and a defective cerebral blood su pply. We might al so re!er 
was sold for $50, 000, and the other. weigh ing  about forty to instances of an al together different condition, in 
carats, found a purchaser at $ 1 00. 000. T wo such stones which analmia and sleeplessness are closely associated . 
were not to be found in any European regal ia, an :! This fact is sufficient to show that healthy sleep requ i res 

Naval War BaBoon... their sale caused intense excitement in Burma, a a certain due nutrition of brain tissue, and that cere-
Captive balloons are to be employed at sea during mi l i tary guarcl being- considered necessary to escort the bral analmia or hyperalmia has with respect to it on l y  

the next stage o f  maneuvers b y  the Toulon evolllt i on- persons con veying t h e  package t o  the vessel .  a relative significance. The influence of various toxalmic  
ary  squadron, under Vice-Admiral Amet. The aerial Rubies vary in color from the  l ightest rose t i n t to the  states must also be  remelllbered in dpaling with th is 
machines and necessary material wi l l  be sent to the deepest carmi lle, and are occasionally approached so subject. Whether due to i mpairment of function in 
fleet from the Army Aerostatic  School at Chalais- closely, both i n co lor and general appearancp, by the the lung, l i ver, or kidney, the only reliable remedy for 
Meudon, near Paris, where a party of seamen from the spinel as to render a close exalllination necessary to inconvenience thlls  caused is, of course. to be fOllnd in 
Amet squadron, under Flag·Lieutenant  Serpette, have distinguish them apart. The spinel is  com posed of correcting the failure of excretion. Whatever, indeed, 
been under instruction for ballooning duties for some alumina and ltJagnesia, and has a wide I·ange of col or. t he  form of e rror, be it the want or the excess of sl eep. 
t ime past. Prel iminary trials with the marine aerial The Rev. C. W. Ki l lg �tates that H al l  the grpat historic rel ief by means of so cal led sl eeping draugh ts and the 
machines are to be made from Toulon harbor, and the rubies now extant are pronounced spinels by 1Il0dern l i ke is  and must be only pal l iati ve. The one effectual 
balloons and i nflating appliances will be subsequently m ineralogists. " means of cure in any case is no mere drug, but a method, 
sent to sea on board of a pontoon , i n  tow of one or other The blue variety of corundum is known as the sap- and consists in the detection and removal of the source 
of the vessels belonging to the squadron, and from phire, and differs from the ruby only in its color. It is of mischief by a well considered sY5;tem of treatment. 
which the ascents will  be effected. very slightly harder than the ruby, and occurs in m uch I -Lancet. 

This completes the realization of the picture joke large l' crystals. They were original ly obtained from • • •  , • 
given in our paper of July 2 1, and the pUbl ication of Arabia and Persia, bu t now come principal ly from Th e LO ll gest Ta ll � .. nt I n the Wo rl d . 
wl1ich, in 1801, so frightened the English. In that en- Ceylon and Burma. The characteristic color of the The new Argentine Pacific Rai l road from Bllenos 
graving the French were represented as crossing to sapphire is a clear blue, very l ike to that of the hlossom Ayres to the foot of the All(jes has on i t what is prob
Britain with a great fleet, by tunnel under the chan- of the little . .  corn flower," and the more velvety its ably the longest tangent in the world. This is 340 kilo-nel, and also, dreddfnl to relate, in balloons. appearance, the greater the value of the stone. The meters (21 1  miles) without a curve. In this distance 

• • • Oriental sapphire retains its exq uisite color by gas light, there i s  not a single brid ge and no openin g larger than 
How a Hedj!;ehog K i l l ..  a Serpent. while t.hat of the i u ferior specimens becomes dark. The an ordinary culvert, no cut greater than one meter in 

The A rch. de Pha1'l71 aeie of May 5 describes the pro- r llby and sapph i re form a distinct class of the corun- depth , and no fil l  of a height exceeding one meter. 
ceeding as follows : The hedgehog cautiouHly ap- d U llls by thei r being alumina in a pur\l and unmixed 'l'here is almost an entire absence of wood on the plain  
proached the  sleeping repti le  and seized the  end of h i s  state crystall ized , while the  other varieties present the  across which the  western end of  the  road i s  loeated. 
tail between his  teeth. Then he rolled h imsel f up into alll lllina in �ombi nation with other substances. This has led to the extensive use of metallic ties, which 
a compact ball and awai ted developments. The snake, The true chrysoberyl i s  almina combined w ith wil l  be employed on nearly the entire road. 
awakened by the pain, turned u pon his enemy and glucina. The colors ran ge from light asparagus green, -.... � . ... ..., ....... ------

fought with h i s  fangs. The hedgehog, retaining his brownish yel low, to columbine red. Of the three A ll IlDprovelDent I .. Photographioll:. 

hold, al lowed h i msel f  to be dragged back and forth varieties, the best known are the cymophane, or true A German photographer. Herr Ottomar An seh l l l tz , 

during the struggle, and, meanwhile, the serpent's jaws Oriental cats eye, and the alexandrite. The catseye is has succeeded in prepari ng photographic plates so sen
had become lacerated and mleless from constant assault!l found in Ceylon, is always cut in a h ighly convex form,  sitive that an exposure of 1-50GO of a !lecond is sufficient. 
upon the spines of its enemy. In a few minutes t.he and has a remarkable play of light in a certain  direction, A very small lens Ill ust be used, so that the pictures are 
serpent had become exhausted with h is efforts, and the , resembling a drop of water or the pupil of an eye generally only 7·16 of an inch in length and breadth. 
hedgehog, uFIl'oll ing himself, disemboweled the ser- I moving about inside of it. or a band of light floating on I Knlarged to I\.ll inch and a hal f  on glass plates and 
pent �nd ate his mea.!. In this case

. 
the �edgeh�g d?es i ts su rface, ever shifting. l ike a restless sp ir i t ,  from side I rotat�d in series of tw�nty-four b�fore a Geis.sler t ube, 

not kIll the serpent dU'ectly, but obl i ges h l ln to kI l l  h l lu- j --- ---- --- - - --- -- ---- .---- --- ---------- j the pICtures are used for reproducmg the motIOns of an 
self by dashing upon the sharp spines. • By F. c . .\J .uwd, in  tho Ch".tia" Un""". animal aD a large screen. 
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AN EFFICIENT AND ECONOMICAL STEAM LAUNCH. 

The great objections, heretofore, to the more general 
use of small steam yachts and launches have been the 
difficulty in carrying fuel to run them, coal being prin
cipal ly  used, and the cumbersomeness and want of 
adaptation of the engines, which required a trained 
engineer to operate the machinery. These difficulties 
have been largely overcome by the introduction of the 
Sh ipman automatic steam engine, using kerosene for 
fuel, of which we published a descrip
t ion in September, 1884, and an im
proved form of which, styled the BOil
ton model, is illustrated herewith. 

The boilers of these engines are made 
of w rought i ron and steel, tested up to 
350 and 400 pounds hydrostati� pres· 
sure, and designed to be absol utel y 
safe against either fire or explosion . 
The fire is formed .by steam a.nd oi l 
discharged together in a very fi n e  
spray through an atomizer into the 
fire box, and the supply of kerosene is 
automatically cont.rolled by the stealll 
pressure in the  boiler operating upon 
a diaphragm, which may be set at any 
desired li mit, so that when the pres
sure reaches this l imit, the supply of 
oil is entire ly cut off until the pressure 
drops again. 

The oil tan k is placed at any conve
nient distance from the fire box, an d 
there is not as m uch danger i n  usin:; 
petroleum, in the way it is  supplied by 
this system, as in its ordinary burni ll g'  
i n  lamps. The water supply is  also 
automatic, the feed water pump bei n g  
i n  operation whenever the engine is i l l  
1lI0tion, and a bal l float connected to 
the cut-off val ve in the pump regulat
i ng t.he !supply. 

cJtitnfifi t �tUtrj. tan. 
Q.ul ck-Flrln" BaUerle. Cha" gln/;\, InCantr". 

The part to be tttken by quick-firin� guns in the war 
of the future is j ust now exciting, and q uite naturally, 
much discussion. Mil itary minds differ material ly as 
to the size, weight, and character of the guns, and the 
methods of using the sam e ;  and recently, when Mr. 
N ordenfeldt, the well known machine gun m aker, 
spoke on the subj ect before the Royal U nited Service 
Institution, he found many to differ with him, some 
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10lSt all in a few moments, had not their infantry come 
up. At Gravelotte, four batteries of the 7th corps ad
van ced up close to the French line, but were almost 
annihilated. Toward the enn of this same battle the 
French advanced on the Prussian infantry line with a 
mitrailleuse battery and were actually driving it back, 
when the field artillery was brough t  up and checked 
it. This  is  a truly remarkable case where an infantry 
attack was repelled by artillery. Now, however, when 

machine guns have been improved 
and provided with shields to guard 
their gunners, it is thought that such 
occasions will not be so rare in the 
future, indeed, that the advance of 
artil lery (a rapid-fire battery) close up 
upon in fantry wil l  be neither imprac
ticable  nor uncom mon. 

. � .  
The Fire Cracker. 

The combustion is as perfect, and 
ordinarily as free from smoke, as that 
of a well trimmed lamp. Until steam 
pressure is obtained in the boi ler, an 

THE SHIPMAN KEROSENE BURNING ENGINE-BOSTON MODEL. 

The importation of fire crackers this 
year will amount to 300,000 boxes, an 
increase of 100,000 boxes over last 
year's importation. It is a little curi
ous that the scientific Imowledge and 
inventive genius of this c o  u n t r y  
have proved inadequate for the  suc
cessful manufacture of these explo
sives. All attempts to produce them 
in this country, so as to compete with 
the im ported art.icle, have failed. They 
are wade excl usively in  C hina and 
Japan, and the i m portation of last 
week in June was 14,41 5 boxes, valued 
at $34, 255. What a large sum to be 
thrown away on such trash ! What 
annoyance also will be inflicted on a 
large part of the public, and especially 
on invalids, when these cracl<ers go 
off ! What risk of calamity, also, for 
we are remi nded that the great fire in 
Portland-J uly 4, 1864-was occasioned 
by a fire cracker. Yes ; they are dan
gerous playth ings at the best, and 

. air pump is worked by hand to feed the fire, which never 
req uires more than a few minutes, the fire thereafter 
taking care of itsel f, just sufficient oil being then au
tomatically  supplied to keep the steam pressure 
within the limi t  which has been set. This arrange
ment secures perfect economy in the use of fuel , as the 
supply of oil fed to the fire box is always controlled 
by the amount of steam taken to work the engine, the 
engine itself putting out its fire when no steam is 
taken, and relighting it again. The average quantity 
of oil used per horse power per hour is  said to be about 
two quarts, of a qual ity equaling 110° to 1 15° test. 

The simplicity of construction and the excellence of 
material used in this engine, with its automatic water 
and fuel feed, requiring no attention at any time, ad
mirably adapt it for all uses where it is desi red to dill
pense with the services of a fireman or engineer, while 
its com pact form renders 
it especial ly available for 
use on small steam yachts 
and plea!lure boats. 

'1' h e Shipwan engine, 
si nce its first i ntroduction, 
has been steadily growing 
in favor for al l uses where 

widely, nor may it be said that, even when opportu
nity offered to answer the objections raised to his con
clusions, was he able to clear up the uncertainty as to 
where quickness of fire should give way , to weight of 
projectile.  He cannot see, he says, any advantage in 
increasing the projectile beyond 8 pounds-his greatest 
caliber ; for then, thollgh you get more effectiveness, 
there is a recoil that throws the carriage out of posi
tion and seriou�ly disturbs the range on ce got ; the 
gUll, too, being heavy and awkward to handle, and re
quiring the use of a hand spike in the hands of him lay
ing i t, while  now he may read i ly  follow, while firing, the 
movement of the enemy's l ine, and j udge from the 
effect of one shot how he  ought to lay the gun for the 
next. The feeling among arti lleri sts, however, seems 
to be that the machine gun's caliber should be in
creased to fire 12 pound projectiles, like the horse arW· 

ough t to be used, when used at all, 
with great care. Children, indeed, should not be 
allowed to fire them, except when under adult observa
tion.-Mail and Exp ress. 

To al l of which we say amen, except as to the impos
sibility of successfully manufacturing fire crackers in 
this country ; that is to say, if our n eighbor lays it  to a 
lack of scientific knowledge or mechanical ability. As 
a matter of fact, the reason that we import Chinese 
crackers is that, l iving as he does upon nothing a day, 
the Chi naman is enabled to turn out the smaller of the 
explosives for about two cents a pack-a price against 
which the American manufacturer and workman find 
it  useless to try to compete. The q uality of the wares 
made here is equal to or better than that of the im
port<ld article. Of the larger, or  so ·  called cannon crack
ers, great nu mbers are mad e and sold here, and no one 
who has ever had. one of the wretched, incendiary, mur

derOiIS nuisances explode 
anywhere about his feet 
will deny that in the mat
ter of detonation they ac
compl i sh al l that the mak
ers could wish. - -Fire and 
Water. 

------�.�.�.,.�------
only a moderate power is A Ligh tni n g  F l a .h. 

req uired, but it has been In the Elektrotechnische 

an especial favorite as a Zeitsch1'ift of March last, 
means of affording power W. Kohlrausch has given 
to propel small b o a  t s , some estimates of the cur-
which has led the compa- rent and quantity of elec-
ny to design and construct tricity in a lightning flash. 
a series of launches espe- H e  calculates that it would 
cially calculated to atlain take 9,200 amperes to melt 
the greatest speed w i t  h a copper rod of 2 '5 centi-
safety. These launches, meters diameter. Preece's 
of which our illustration c o n  s t a n  t-Proc. R. S. , 
shows the design, are made March, l88S-m a k e s i t 
in foar different sizes, from 10, 244. Such a cu rrent con·  
22  to  32  feet long, to  be  centrated i n  a flash would 
propelled- by engines of one contain from 52 to 270 cou-
horse to six horse power. lombs, which would de-
They have a composi tion compose from 5 to 25 milli-
metal propel ler, copper oil grammes of water a n d  
and water tan ks, filter and from 9 to 47 cubic cen ti-
steam condenser, and all meters of explosive gas. If 
other parts necessary to a this energy were stored up 
complete equipment, and and distributed for electric 
the engine and machinery NEW MODEL STEAM LAUNCH FITTED WITH SHIPMAN ENGINE, lighting, it would  require 
are fitted to each boat by from 7 te 35 such flashes to 
trained and experienced workmen. The United States lery arm. As to handling them in the futUre, it is keep one incandescent lamp alight for an hour. 
supervising inspectors of steam vessels have approved likely there will be great changes, for now the gunners • , • , � 
the use of this petroleum engine on vessels, and its use are proteeted. In the Franco-Prussian war, where ONE of the new applications of a waste product to a 
on all government waters is readily allowed. . the machine gun, the mitrail leuse, of small bore was useful purpose is the man ufacture of paper out of cedar 

This engine is popular and efficient for all stational'y used, it was found impract.ical to attempt to bring up wood pulp, for underlaying carpets, wrapping of wool, 
purpolles as well as for marine w·ork. The main omce even these quick firers in the face of infantry fi re. It furs, etc. The paper makers procure the cedar chips 
of the ehipman Engine Compa.ny is at No. 92 Pearl is true that at Spicheren two Prussian batteries were of pencil manufacturers, and the paper made of thil! 
Street, Boaton, Mass. ,  with a New York office at 12 advanced to within 800 yards of the French infan- material will, it is claimed, preserve articles wrapped 
Cortla.ndt lit. try line, but th .... y lQlit baH th9ir men, I\nd would bavQ in it frow the moths. 
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VIBRATORY MOTIONS OF RAILS DURING THE RUNNING 

OF TRAINS. 
At the inception of railways, the manner in which 

tracks should be · laid was determined by somewhat 
theoretical calculations of resistance, which since that 
epoch have been considered as sufficient in practice, 
and have been preserved without any very important 
modifications. The sole changes that they have under
gone, moreover, are due, in most cases, to the personal 
estimates of engineers, rather than to the result of very 
accurate observations. The only experiments attempted 
up to the present  to ascertain the stability of tracks 
have been made, in faet, with i m lllovable loads, and 
are insufficient to permit of accurately ascertaining the 
state of the track, during 

j'citutifi c �tutri,au. 
a«ainst the rail. .A. !!piral IIprinc ftnd t. the b.ttom of 
the box repel!! the rubber aud prevents the box from 
flattening withou t external !!tre!!s. In the bottom there 
is a small tubulure, to which is tixed the rubber tubing 
running)to the receiver. This latter consists of a bel
lows analogous to that of the explorer, but the rubber 
of which supports a goose quill style as light as possible 
that inscribes the displacements upon a cylinder cov
ered with lamp black. 

Fig. 3, which gives the general arrangement, shows 
four receiving apparatus mounted in front of the same 
registering cylinder, which might take the inscriptions 
of each of them at once, but only one i s  actuated by 
the tube of the explorer put in place. The blackened 

tiena of whieh it under�oes. The button of the ex
plorer rod re!!ts upon the other arm and transmits the 
latter's oscillations to the rubber. This arrangement 
permits of varying at will the respective lengths of the 
two lever arms and to reduce the inscriptions when the 
amplitude of the motions of the tie displaces that of the 
oscillations of the explorer. 

. 

For measuring the lateral overset of a rail on a tie, 
the explorers are placed externally to the track witb 
the rod horizontal, as shown in Fig. 2, and the butto!: 
bears with a certain pressure against the extremity of 
an angle i ron bolted to the web of the rail,  an d is held 
by a wire in order to assure of an intel'dependence of 
the two motions. Under such circumstances, the hori-

zontal displacements of the 
explorer are equal to half 
of those of the head of the 
rail, the angle i ron being 
fixed at the center of the 
rail.  It, therefore, suffices 
to double the indications 
of the explorer to ascertai n 
the aIlJplitude of the di s 

placements o f  the rai l 
head, for it has been found 
that the foot does not slide 
upon the tie. 

the passage of a train, un
der the influence of instan
taneously developed reac
tions of all natures, such 
as flexion, lateral thrust 
of the rails, and inclination 
of the ties. It is these 
stresses and displacements, 
which are infinitely small 
as regards duration and 
a m p l i t u d e ,  and which, 
moreover, vary from. one 
instant to another of the 
train's run ning, that it is 
important to observe an d 
to seize in their ephemeral 
existence ; for, .although 
they disappear immediate
ly, it is only to reappear a 
short t ime afterward under 
slightly different condi
tions during the passage of 
the succeeding train,  and 
it is their ever repeated ac
tion that wears the track 

I'ig. I.-APPARATUS FOR MEASURING THE VERTICAL Fig, 2.-APPARATUS FOR MEASURING THE LATERAL 

Fig. 3 shows the arrange
ment adopted for measur
ing the vertical flexions of 
the rail independently of 
those of the tie. The ex
plorer rests upon a lever 
supported by a horizontal 
board, which rests u pon 
two straps attached to the 
rail by a bolt. A spring 
formed of a rubber band 
keeps the lever arm con
tinually i n  contact with 
the button of the explorer. 

DISPLACEMENTS OF TIES, DISPLACEMENT OF RAIL HEADS. 

and prod uces permanent 
distortions in it. They, therefore, lead to considerable cylinder that constitutes the registering apparatus is 
expense in the way of keeping the road in repair, and driven by a clockwork movement, the uniformity of 
may, at a given JIloment, be the cause of most serious whose running is assured by a Foucault pendulum. It 
accidents. may be given three different velocities through appro-

We have here one of the most difficult subjects of re- priate gearings, or be stopped instantaneously. The 
search, but one which is capable of gh'ing most inter- inscription is taken u pon the blackened paper that cov
esting resu lts, by showing the points that are most ers the metallic cylinder, and is afterward fixed through 
strained, the nature and extent of the distortions, and immersion in photographic varnish. It is then used 
the precautions to be taken to avoid them in the laying for taking copies to serve for stUdying the traces ob
of �\1e track, by supporting it in the weakest places, tained. 
etc. As it is very important to control the regularity of 

One of the . most distinguished engineers of the Lyons the cylinder's motion, for the exact determination of 
Company, Mr. Couard, the inventor of an ingenious the speed of the trains, Mr. Couard has completed his 
signal, has not hesitated to undertake this study (which apparatus to this effect by a tuning fork, whose motion 
he has now pursued for five years), and has endeavored is kept up by an electric current, and the intersections 
to register those continuous phenomena, such as oscil - are noted graphically by Deprez's electro-magnetic sig
lations and vibrations of every nature, that moving na!. 
trains give rise to. For il 1scription, the graphic method In this way Mr. Couard has .uoted interruptions 
was clearly indicated, and as for apparatus of observa- I amounting to 100 per second, but the apparatus is so 
tion, Mr. Couard found 
these in the ones that were 
alread y in  use in physiolog
ical studies for �he inscrip
tion of analogous vi bratory 
motions. Messrs. Frank & 
M a l' e y '  s sphygmograph, 
which is used by physiolo
gists in the study of the 
motions of birds' wings, 
etc . ,  has been adapted like
wise by Mr. Couard to the 
study of the motions of the 
elements of the rail way, of 
which, so to speak, it was 
a question of feeling the 
pulse. The prel iminary 
researches were made in 
1883, with instruments lent 
by Mr. Marey, and led the 
Lyons Company to decide 
on the construction of 
analogous apparatus es
pecially adapted for the 
study of tracks. 

With the apparatus just described, Mr. Couard has ob· 
tained most interesting dat.a, that permit of lIlost com
pletely analyzing the complex motions of rails. -La 
Nature. 

Rivers vs. Railroads. 

The authorities of New South Wales, where all the 
railroads in the colony are owned by the governm ent, 
are greatly troubled by steamboat competition on the 
Murray River. The people on the banks of the river 
induced the government to build a railroad to take out 
their produce, and also to expend £200,000 in  dredging 
the Murray. The steamboats then cut under the rail
road, which put its freight rate down so as for a short 
time to take all the traffic, but the steamboats have 
more than met that cut, leaving the road nothing but 
the passenger traffic, which does not pay. As the roads 
were built to develop the country, it seems hard to the 
government that they should be called on to operate 

them at a loss, and it is 

The apparatus th us ar
ranged by Mr. Couard COIll
prises an explorer of small 
bulk, placed upon the rail 

Fig. 3,--APPARATUS FOR MEASURING THE VERTICAL FLEXIONS OF RAILS. 

proposed to put a river 
toll on the steamers that 
shall be heavy enough to 
restore the traffic to t h e  
government road. B u t  
this plan is open to the 
c h a l' g e that th e cOllse
quent increase in tran .. por
tation rates would deprive 
the inhabitants 0 f t h e  
Bourke district of the nat
ural advantage of l iving 
on a watercourse, arresting 
the development due ' to 
cheap transportation, and 
would sink the £200, 000 

expended for dredging. On 
the other hand, i t  may be 
claimed that all other dis
tricts in  New South Wales 
8hould have a s  c h e a p  
t r a  n s p o r t a  t i o  n as the 
Bourke district ; but this 
might involve not oniy the 
payment of interest by the 
imposition of direct taxes, 
but a part of the operating 
expenses as well. The Rail

to be studied, and all the motions of which are tran s
mitted to an inscribing device placed at a sufficient rli� 
tance from the track to be uninfluenced by disturbin g 
vibratory motions. The tran smitting part is a sim pl e  
rubber tube inclosing compressed air. and it is the val'i
ations in pressure caused by the displacements of the 
explorer that act upon the inscribing apparatus. We 
have here, as may be seen, the principle laid down in  
1860 by Mr. BuislSon, who applied it with success to  the 
sphygmograph_ 

I'ensiti ve that, according to Mr. Marey, it is capable 1'oad Gazette. looking at this matter from a d istance, 
of  i n scribing 1 , 000 and even 1 , 200 vibrations per sec. says : " The instan ce presents a curious study of the 
ond.  complications which may beset government control of 

The eXliIlorer. whieh ill represented in place in Fi��. 
1, 2, an<i :I. ill  a. sort of belloW!! consistin,; of a sma-ll, 
round m etall ic box, closed by a sheet of rubber, to the 
center of which is fixed a rod whose rounded head hears 

Other apparatus that it would take too long to de- railroads where watercourses afford opportunities for 
scribe here serve for determining the r>recise instan t of competition." 
the passage of the forward axle of the train. Figs. I ,  -----_ ...... H ...... ' -4 __ -----

2, and 3 show the arran�ement of the explorer on the A SWISS engineer h as proposed a scheme for supply
track aecordin� to the nature of the motion to be ing Paris with water from Lake Neufchatel, at an esti
studied. That in  Fig. 1 serves for takinr; the vertical mated cost of 21),000.0001. The aqueduct required would 
displacements of the tie. The apparatus, . as lIla), be be 312 miles long, 22 miles €If which would be a tunnel 
seen, relltl'l upon a board ftxed to a hleek partiall y Duried thrcm�h th8 Jura Meuntains. AI!! the lake il!! 1 . 1120 feet 
in the earth between two ties. The board lIupport.s the I above the averar;e level of 1Ibe streets of Paris, the 
axis of a lever, one arm of which i� attached at the ex- scheme includes a plan for usin, the surplus head to 
tremity to tha tia to be itudilld, �nd the vertical mo- i furnieh power. 
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I_proved Photo&,raphlc Plate.. . In the studio, too, the employment of orthochro- THE EDISON PHONOGRAPH IN ENGLAND. 

A comdderable time has now elapsed since the pro- I matized plates should, besides the better rendering of The phonograph, which has nothing to do dther 
m ulgat.ion of the d iscovery that, by the addition of · draperies, tend to reduce the necessity for retouching. with the telephone or the telegraph means of instanta
certain dye stuff to the sensitized silver compound, a There is no doubt that retouching, while an admitted eouj! commun ication, is  a wonderful instrument for 
different range of sensitiveness is obtained to the necessity for those who bave to make a business out of prf'serving, and for repeating in any place, from a per
various colors of the spectrum, whether in their native photographic portraiture, has, in many cases, been manent acoustic record, the tones, accents, and articu
purity 01' as they are represented in the colors of made to act as  a substitute for good, sound photo- late syllables uttered by the h uman voice, pf'rfect d is
natural objects which it may be desired to represent graphy, and so has been the °cause of stagnation, or course in its original pronunciation, as Wf!ll as every 
by photography ; and that t his range may be made to I even deterioration, in the quality of the work prod uced. kind of musical and other sounds, after conveyance of 
correspond far more closely with the effect of lumi- Rtltouching has been made a n ecessity, partly from the inscribed record, by ordinary earriage, to  with i n  
nosity which such colors produce, through the eye, I the love o f  the sitter to b e  flattered , b u t  partIy also hearing o f  a fut ure audi tor. Professor Ed ison, of 
upon the mind of the spectator, than that given by the I from the need for correcting the faults of photography Orange, N. J. , in the United States of America, re
silver salts themselves without such addition. itself. One of the faults, excessive blackness of the nowned for his improvements of the electric l ight ap-

It may, at first sight. appear surprising to many, con- shadows, may be very m uch remedied by careful l ight- I paratus and other most valuable scientific contrivanCeS, 
sidering how many years this idea has been before the ing and exposure. Another fault, that which has been is the i nventor of the phonograph, a rud i mentary form 
public, and how much attention has been bestowed up- I referred to as the too powerful renderin g  of freckles of which,  exhibited in London ten years ago, then ex
on its developmen t by leading scientific men among the · and other yellowish discolorations of the skin,  to wh ich · cited m uch public curiosity. He has, d u ring the past 
photographic experimentalists in various parts of the I might be added the i nsufficient lightness gi ven to fai l' t welvemonth, brought it  to a degree of com parative 
world, that the ad vantage wh ich such an approxi mation hair, may now be greatl y  alleviated, if not entirely re- perfection, which was practical ly tested, on June 25, by 
to a more truthful representation gives-enabl ing us 

I
' moved, by the use of plates having a different range of experiments at the house of Colonel G. E. Gouraud, 

to meet, so far as i t  goes, the greatest reproach which has sensitiveness and color from that pos�essed by the the agent in London for Mr.  Edison's i nventions, resid
been brought. agai nst photograph y-should not have I haloid salts of silver alone. There is then a pro!>pect ing at Little Menlo, Beulah Hi ll, Upper Norwood ; and 
been by this ti m e  so fully appreciated as to insure its of real i m provement in photography, which we trust I on June 29,  i n  the press gallery at the Handel festival , 
almost univel'sal adoption. As very commonly happens, wi l l  stim ulate our readers to do their ut most to help on in the Crystal Palace. Our i l l u strations represent the 
several causes were at  work tending to delay the the accom plish ment of this long felt desideratum. scene!> on these two oceasi ons ; in the first instance, a 
general use of an improvement which JDay now be con- One thing more. The sensitizing of the silveT com- private family party at Norwood listening to the tones 
sidered to be establ ished as such. One of these causes pound for those rays which produce too little effect on and words of Mr, Edison's ,"oice, ten days after he had 
was doubtless the fact that photographers had been the plate in proport ion to their IU lu iuous powel' to the spoken in America, at a d istance of · nearly three 
led to expect results of a somewhat similar character I eye should-and we understand, does-exalt the sensi- thousand miles--the " phonogram , .  hadng been sent 
kom the  subst itution of b romide for bromo-iodide of I tiveness of the plate as a whole. So thf'n, in stead of from New York on June 16, with the regular U n i ted 
sil ver, w h en the gelati ne process came to take the place I having to do with an exposure of ill creased length, we States mail, by the German Ll oyd's steamship Eider, 
that h ad been previously occupied by col lodion, and may, when using orthochromatic plates that are really to Southampton ; in t.he other case, during t� grand 
had found that practical ly there was n o  difference in effective wh en employed without a colored scre�n,  performance of Handel's m usic, the phonograph re
the power of rendering colored subjects when used i n  expect to find that we are enabled to sti l l  further porting with perfect accuracy the su bl ime stra in s, vocal 
the camera in the ordinary way for the reproduction I shorten the exposu re, and so a gain all round should and instrumental, of the " Israel in Egypt," received 
of natural colors. result.-Photog1·aphic News. by a large horn project ing over the balustrade in tIlt' 

This d isappoi ntment natural ly  engendered amon g • , • , .. vast concert rOOlI! in the north tran sept of the Crystal 
those who make photography their business a certain [SCIENCE.] Palace. The mach i n e  was worked by Mr. De Courey 
alJlount of disbel ief and unreadiness to venture upon A.1l A rlDY oC W o rm.. Hamilton, one of Mr. Edison's assistants, who had 
further trials in the same direction. I am in receipt of a letter, bearing the date July 6, brought it from Ameritla. The " phonogram s " being 

Another serious drawback was fou n d  i n  the fact that 1688, from Mr. W. H. Cleaver, East Bethlehem, Pa. , in sent to Mr. Edison, all the Ha.ndel choruses, as sung 
the earlier pre pared orthochromatized plates commonly which he states that

· 
the worms, specimens of which he here by four thousand voices, with the orchestral and 

gave a somewhat veiled image, deficient in  the bright- sends, are at the present time very abundant in his organ accompaniments, will be heard in New York and 
ness and pl uck so necessary for successfu l commercial neighborhood. in  other American cities. They can be repeated to a 
work. Yet a third drawback-and perhaps the most To quote from the l etter, .. They are traveling- east- hundred different audiences for years to come. 
important one-was that, with orthochromatized gel- ward in countless millions. They travel at night or We can only give a brief account of the essential 
atine plates as at first prepared, it was necessary, in in the cool of the morning and evening. They cam p parts of the phonograph. There is a disk of bright 
order to obtain any very decided effect when photo- during the day by getting under sods, boards, stones, metal, rather larger than a shilling piece, so poised as 
graph in� natural objects of the ordinary kind, to or anything to protect them from the heat of the to vi brate in correspondence with any sound that is re
em ployed a colored screen, which at the same time in- sun. In some places during the day they are piled ceived by the instrument. Below, and attached to this 
troduced certain optical difficulties, and necessitated a up in great numbers. They do n ot seem to destroy disk, is a minute point of metal, like a fine pin, ·  which, 
considerably  prolonged exposure. All these consider- anything on their journey, but go harmlessly along. as the diaphragm or disk vibrates, cuts an exceedingly 
ations m i l itated seriously against the general adoption Fowls will not eat them, and birds do not appear to delicate, sinuous, hair-like line into a revolving cyl i ll
of orthochromatized plates for the ordinary work of molest them. "  del' o f  wax. When the record i s  once en graved o n  the 
the studio and the field, although the un doubted ad- The specimens which accompany the letter are, I cylinder, we can, by reversing the movement, get back 
vantage of the principle of color sensitizing caused it think, the common Polydesmus e1-yth1·Opygus. Iv the from the instrument the sounds that were put into it. 
to be more and more taken u p, when a truer represen- absence of any complete systematic work on the Myrio- In the phonograph ·first exhibited in this country ten 
tat ion of the effect of various colors was most required, poda, I am not able to identify the species with abso- years ago, which was il lustrated in  this journal on 
and when, as in the case particularly of copying paint- lute certainty. The species is very common in this August. 3, 1878, the sound marks were made, i n  a simi
ings and other works of art, the disadvantage of pro- vicinity, but I have never before heard of its occur- lar manner, on tin foil ; and thei r tone was metallic, 
l onged exposure due to the use of the color screen was rence in such numbers as reported by Mr. Cleaver. nasal-sometimes a squeak, i ndeed-very often ludic-
not lSerious. EDWIN LINTON. rous or miserable ; but Mr. Edison has now constructed 

The undue promi nence of action by objects of certai u Washington and Jefferson College, a phonograph which, by substituting a com position of 
colors, violet and blue, and the corresponding insuffi- Washington , Pa. , July 7. wax for the tin foil, and by other i mportant contriv-
ciency of photographic energy displayed by others, • ' . ,  • ances, has entirely got rid of any harshnel'!s or weak-
green and yellow particularly, as evidenced by the I 

The Lick Ob.erva tory. ness of tone. 
want of lightness and life in the foliage of landscape It is  announced that Professor S. W. Burnham, of In external appearance, Mr, Edisol l 's wax cylind ers 
photographing, and the  excessive prominence given to I Chicago, well known as an efficien t  astronomer and are like ivory napkin or serviette r ings, only rath er 
freckles and to y�l lo wish discqlorations of the skin ill i amateur ph otographer. h as been appointed on the larger, and about three i nches long. They fit on a 
portraitu re; have steadily been kept in m i n d  by scien-ij  staff of the Lick Observatory. · slIIal l i ron rod, which is put i n  rapid 1lI 0tion w h en 
tific photographers, "'ho h ave stren uously end eavored I On -the occasion of his departm'e frow Chioago, where wall ted by a l ittl.e bich romate gal vanic battery, seen i n  
by research and experiment t o  remove this stigma u pon h e  has resi ded for some t ime, he  was honored with a our i llustration under t h e  table, When Mr. Edison , i n  
photograph y, a s  well a s  by those whose bent i s  more i n  farewell dinner b y  a few of his nu merous friends and the earlier period of. h i s  experi m ents, desired t o  use one 
tile artistic d i rection,  , and who recognize only too ! co-workers in  the art, science of  photography. Among of the cylinders ovel' agai n for new matter, much time 
strongly the evils referred to ,  and are  ready to hai l w i th I those present were Professor George W. Hough. of was wasted i n  passing it through the apparatus. He 
delight 1\ remedy for or pall iation of it,  i f  only it can be II Dearborn Observatory, Rev. Dr. Arth ur .Ed wards, Dr. now arranges a min ute knife upon the salli e arm which 
shown that the remedy is a real one, and within the . H. D. Garrison, G. A. Douglass, Judge .B rad well, H. bears the d iaphragm styl US .  The knife cuts off a sh av
range of practical application, I L. Tol man, C.  Gentile, W, A. Morse, Dr. C.  G. Fowler, ing, and the diaphragm stylus fol lows in its wake ; both 

Some landscape photographs which we have seen I Col .  A, F. Stevenson, Professor Basteu , au d  I.ieut. operations being accowplished at once. Wax cylinders 
recently, and which we were given to understand had Sch watka, t h e  Arctic explorer. al'e made thick enough to allow the inden ted surface 
been prod uced without the i n terposition of a colored The Pacific coast lIIay well be proud in having ob- to be planed off twenty t i mes or more, so the sallie cyl
screen, upon plates p repared after · a  formula by Dr. tai lwd the services of Professor Burn ham · for the world inder  can be used for as many different transcri ptions. 
H.  Vogel,  lead us to believe that the time is not far d iS- I fal l l ed Lick Ob-el·vat.ory, while C h i cago loses i n  him a A n other new device perfects  the method of d u plicati ng 
tant.when a much more extended use of orthochroma- noble friend of the  s(> iences, phonograllls <'ontain iug"  matter which may be worth 
tized plates will be made than has been the case up to the • , • , • . - ... -.�-- sel l ing, such as books, lllusic, serm ons, speeches, or 
present time. In landscape work generally the tend - A C h e a p I c e  Clte .. t. plays. When a phon�gram of special interest or val ue 
ency is for trees and bush es to come too dark and h eavy, Take two dry goods boxe!', one of  which is  enough i s  obtai ned,  whieh it  is  desired to lII u l tiply, i t  is coated 
relieved principally by the light reflected in a glisten- s l l l a l l e r  than the other to l eave a space of  about three el ectrical ly  with nickel u n ti l  a thick plate is obtained. 
ing manner by some of the leaves which happen to be i n d i es al \ arou nd when it is placed inside, Fill the This plate, when detached from the wax an d pressed 
at such an angle as to reflect th e  ligh t  from their sur- space between t h e .  two with sawdn�t  packed closely. ' agai nst a fres4 sheet of warm wax, gives an exact re
faces. 'In the exam ples we have referred to, clumps of, an d cover with a hea v �' l id wade to fit lIeatty i nside the product ion of the original phon ogram ; and such du
bushes and other fol iage came out  · without excessi ve· ln l'gel' box. Insert a smal l  p i pe i l l  t he bottom of the  pli cates lJIay be made so  easi l y  and rapidly as  to  cost 
glitter, and:with a beautiful l ight extending over thl' chest to carry oII the water from the melting icl', a l l d  �" areely anything, To obtain the first phonogram of 
greater part of the objects, contrasti ng. as we see it. i l l �'ou h ave a very cheap and tolerably effective i ce box . the book or of a piece of Ul usic IlI ay req uire ca re and 
nature alid in good paintings, with the bold, decid .. d for family or grocers' use. ! special ski l l .  Once ontained, a mi l l ion can be made 
shado1ll'!!:<>f the stems ·  and base ; altogether givin g thl! t , 4 • •  , ... I from this one n ickel mould. So far as 30rintless experi-
roundness ·to the object, as 'It whole, which is it beauty  I A Stopper · to r  lIat.. ments i n  the laboratory show, there is no percepti b le  or 
so milch to be desired in.  the foliage of landscapes i n  a A correspondent says : Soak one or III ore newspaper!', au di ble weal' in the wax phonogram, no matter how 
g'3neral way, and inde��twhich was in marked contrast ' knead them into a pulp, dip the pil i p  in a suitable freq uently it  is made to repeat a message. 
with sonul:other photographs of the ·same s�ene8, taken, I soluti"n "f oxal ic  o.('ld .  While wet, force the p u l p  into If Colonel GOl1raud wants to phonograph a dispatch 
as we understand, u n d er sim i'lar condit ions, with the any crevice 01' hole made by mice or rats. Resul t-a to New York, he ta.l ks i n to th e  mouthpiece, the  cylin
exceptlon tbat in the latter case ordinary unorthollhro- \ disgusted ·retreat, with sore snouts and feet, on the cl er if' tnrned round by the electl'ic cUl"I"ent, the repf'at
mati zed gelati ne plates we,'e em ployed. pa.rt of the would-be intruders. . i ug dio;k vibl'atel; III ha.rmony with the voice, -and the 
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minute point below traeei:..on the wax surfae" of th" pianoforte, Gornet, and other inltruments, IItmg or ellt sort of a monopoly. They have fixed the capital 
cylinder its invisible curves, and that iii all. The played in America, have been repeated i n England by stock, It!! a starter, at the modest sum of $5, 600,000, and 

message is done, you can now take it off and post it the phonograph. A poetical ode, of four verses, dic- will doubtless increase the amount, if the invention 
-at the ordinary letter rate-to America. In those tated by the Rev. Horatio Nelson Po wers, D. D. , of succeeds as wel l as they expect. The com pan y pro
four inches he has a thousand words, which would be Piermont on the Hudson , has also been spoken,  in the poses to follow the footsteps of the Bell Tele phone 

a. Vtl"ty long letter. Probably he does not wish to send author's own voice, through this marvelous machine. Com pan y in scooping in money. That is to say, the 

EDISON'S PERFECTED PHONOGRAPH IN ENGLAND-EXHIBITION AT THE CRYSTAL PALACE. 

more than 250 words. If so, a corresponding length Many of the most i l u portan t parts of the phono
can be cut otI and dispatched by post. The phono- graph are concealed in a slIJ al l metal-covered box, but 
gram produced would in New York be placed on a as Mr. Edison has Elxpressed a wish for the present to 
correspondin g  machine, and exactly reproduced. We keep secret the detai l s  as to som e n e w  points i l l the 
have a copy of the first phonogram , w hich was a pri- construction of the phon ograph until  his pate n ts have 
vate letter from Mr. Edison to Colonel Gouraud, con - been obtai ned, we therefore olll it further desc l' i p t i o n  
sisting of  about t w o  hundred words, treating o f  busi- I of its interior workin gs. - The Ilhtstrated London News. 
ness and family affairs. Mr. Edison"s voice was ra- [I n the United State>', the Edison and Tai nter pat
cogn ized by every hearer in Colonel Gouraud's house, ents on the phonograph have been p u rchased by the 

including a child seven years old .  Several pieces of North American Phonograph Company, of New York, 
music, vocal solos and duets, and performances on the and the corporation expect to make of it the strong-

phonographs w i l l  be ren ted, n ot sold , the rental each 
year bei n g say $40, or say fi ve times more than the 
fi rst cost of the instrument .  -ED.] 

. . . . ..  
M. H. \V UILLEUMIER has recently made a redeterm

ination of the true value of the oh m , using Lippman n's 
method. He concl u des from his experi ments that its 
value is the resistance of a column of mercury of a 
square m il limeter section, 106 '27 centimeters lon g, this 
result bei ng practically the sallie as that obtai ned hy 
Lord Ray leigh and others. 

REOEIVING A MESSAGE F:ROM A.ERICA BY J:::plSON'S PHONOGRAPH. 
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ENGINEERING INVENTIONS, A procel!!l!1 of dyeing hal!! been patepted 

A locomotive fire box has been pa- by Mr. Thomas Holliday, of HuddersAeld, En�land. It 
tented by Mr. Cbarles W. Hullings, of Burlington, N. is for the dyeing of cotton or other vegetable Abers, in 
J. An arched and detachable hollow baffier extends a raw or finished state. by the formation thereon of the 
through the upper end of the fuel opening into the fire I colored prod uct.s of the combination of �he nltro�o 
box the interior of the baffier connected with the compounds of alpha or beta naphthol wlth metalllc 
wat�r sectlOn of the boiler, while it is of a shape oxides, such as iron chrome and copper. 
designed to prevent cold air entering from striking the A burglar alarm has bee\! patented by 
crown sheet. Mr. Thomas J. Brough, of Baltimore, Md. This inven· 

A stove for heating railway cars has tion covers a novel construction and combination of 
parts in an alarm which is simple in construction and 
may be applied in a variety of ways to various articles, 
portable articles as well as doors, windows, etc., and is 
designed to be produced at a very reasonable COl!t. 

been patented by Mr. Edwm W. Luce, of Bolivar, N. 
Y. The fire pot of the stove is inclosed by a metal 
casing, a portion of which consists of a suspended drop 
section, which, in case of accident, is released. and 
drops to close the stove and prevent all escape of fire, 
even if the stove be upset or turned whol l y  upside 
down. 

A gas engine speed regulator has been 
patented hy Mr. John Bradley, of Philadelphia, Pa. 
This invention covers a novel construction and arrange
ment of parts in a device to be connected with the gas 
supply valve, whereby the supply of gas may be de· 
creased to almost stop the engine when the power is 
not being used, but with which the engint may be en· 
abled t� gain full speed in less than half a minute. 

• • •  
AGRICULTURAL INVENTIONS. 

A potato planter has been patented 
by Mr. John H. Priestley, of Meriden, Iowa. It has a 
hopper·shaped seed box with downward projection. 
and spouts, in connection with a coverer and marking 
bar, and other novel features, whereby putatoes may be 
planted rapidly, economically, and evenly, in straight� 
rows. 

A weed cutter has been patented b y  
Mr. Gustavus Hauschild, o f  Topeka, Kansas. I t  i s  in
tended for use as an attachment to cultivators, as a 
substitute for some or all of the cult ivator blades, to 
throw the weeds to or from growing plants, and cut 
them off above, at, or below the ground surface, also 
stirring the ground close to the plants. 

• • • 
MISCELLANEOUS INVENTIONS, 

A match making machine has been pa
tented by Mr. Karl Peuker!, of Durlach, Baden, Ger· 
many. It is for laying out the finished matches out of 
the dipping frames, placin� the matches close together 
in good order " ith the heads al l in one direction, and 
thus substituting machine for manual labor. 

A combination pocket tool has been 
patented by Mr. William R. Buzzell,  of Shelburne, 
Mass. The invention consists in a hollow handle pro· 
vided with it tool-receiving socket, and having a 
pivoted cover adapted to hold the tools in the socket, 
and to confine them in the hollow of the handle. 

A thread un winder for sewing ma o 
chines has been patented by Mr. Albert J. Hart, of 
Brooklyn, N. Y. This invention provides a novel spool 
frame, provided with a fiier, so that the thread may be 
drawn off from the spool without revolving on a stud 
or spindle, whereby large spools may be used with any 
sewing machine and a uniform tension maintained. 

A thread unwinder has been patent
ed by Mr. Thomas Handley, of Willimantic, Conn. 
This invention provides a fiier of simple and cheap con· 
struction capable of use with spools revolving at high 
speed, wherein the thread may be taken from the spool 
under nniform tension, and from either the top, bottom, 
or middle of the spool. 

An ironing table has been patented by 
Mr. Samuel H. West, of New Orleans, La. It is 
designed to be mounted on the edge of a table, and has 
a swinging clamp and jointed brace, with spring for 
holding the brace open or Closed, the construction 
being such that the piece to be ironed will be secnrely 
held or readily rdeased. 

A baling press has been patented by 
Mr. George Ertel, of Quincy, Ill. It is for baling hay, 
straw, and similar materials, by successive charges in 
the bale chamber, the invention providing a constl'uc· 
tion designed.to secure the proper retraction of the 
plunger while pressing light, medium, or heavy bales in 
the same machine. 

A tilill coupling has been patented by 
Mr. Andrew J. Spicer, of Portland, Oregon. A clip 
clamping the carriage axle has a tapering dovetailed 
vertical groove, in which fits an arm jointed to the thill 
irons, a screw in the arm engaging the clip, the outer 
end of the screw having an eye and a strap attached to 
the axle. 

A lamp shade has been patented by 
Mr. Louis Michael , of Leavenworth. Kansas. It is a 
device capable of adjustment to shade one part of a 
room while the reRt is fully lighted, or it can be used as 
a reflector, while it is designed to be particularly useful 
in sick rooms. to protect the eyes of an invalid or 
infant. 

A milk can has been patented by Mr. 
John H. Bassler, of Myerstown, Pa. The can has 
double walls, with a binding ring between having lateral 
projections, and a lid fitting on the binding ring, in 
connection with a detachable flanged capping ring. 
being intended to withstand the wear and tear of trans· 
portation and rough nsage. 

A nut loc� has been patented by Mr. 
Hiram P. Pruim, of Grand Haven, Mich. ThiS inven· 
tion covers a washer having a projectiOn engaging the 
nut, and a Y·shaped key engaging the bolt and a pro· 
jectioa on the washer, being a peculiarly constroctell. 
washer and locking pin, whereby the nut is prevented 
from becoming loosened on its bolt. 

A bracket has been patented by Helen 
M. Humphrey, of Clayville, N. Y. It i s  made of a rod 
with vlamping device and lazy tongs attached, in com· 
bination with an adjustable plate and set screw, being 
especially designed for shaving and toilet mirrors and 
adapted to be attached to a window or other convenient 
snpport, and readily foldable in small space. 

A whiffifltree coupling has been pa· 
tented by Mr. Lafayette A. Melburn. of Denver, Col. 
Its constrnctlOn is such that when the parts are ad· 
justed to position for use, the clip serves as a brace to 
prevent forward tilting of the whiffietree, the clip being 
tightened by a nut to take up wear, so that there will be 
no looseness and rattling of the coupling. 

An automatic fire lighter has been pa
tented by Mr. Frank J. Berg. of Dubuque, Iowa. A 
novel mechanism is arranged in connection with a latch 
arm or bar fitted to an alarm clock, whereby, as the 
alarm is tripped, a match will be rubbed over a piece of 
sandpaper and dropped into paper prepared or other 
material for kindling a fire at the time set. 

A medicateil or tonic beer forms the 
�ubject of a patentissued to Mr. Mo�es H. Kluber, of 
Dodge City, Kansas. It is composed of malt, rye fiour, 
calamns, spearmint, hops, alcohol, lemon extract, yeast, 
and other ingredients, compouuded in certain propor· 
tions and made up in a manner specified, for a healtb· 
ful, palatable, and not intoxicating drink. 

A saw handle has been patented by 
Mr. George N. Clemson, of Middletown, N. Y. The 
saw blade has a nick in its hack and a rlght·angled slot 
with vertical extension in its back, while the handle 
has a slot to receive tbe blade, wit.h a transverse pin 
and bolt to engage the nick and slot of the blade, mak· 
ing an inexpensive and easily apphed handle for long 
saws for cutting logs and timber. 

A nut lock has been patented by Mr. 
William H. Yan Wart, of Stonington, Conn. It is for 
preventing�the accidental turning of the packing nuts of 
valve., and differs from a lock nut formerly patented 
by the same inventor, having an open or split rinl: 
adapted to be sprung on the bonnet shank of the valve, 
with a rigid arm projecting from the ring at one side to 
engage one of the flat sides of the packing nnt. 

A combination pool and billiard 'table 
has been patented by Mr. Richard L. Rink, of New 
York City. Tbis invention provides a removable sec· 
tion of cushion rail for insertion at the pockets, where· 
by the ends of the cushions may be carried back to 
form the open pocket, or formed in a straight line as a 
carrom cushion, the invention covering novel features 
of construction and com bination of parts. 

A process of drawing on marble has 
been patented by Mr. Reuben Dnrrin, of Clay Centre. 
Kansa.. It consists principally in soaking a thin sheet 
of marble in water, then applying the black-such as 
crayon .auce or ivory black-upon the dressed surface 
where the picture is to be drawn, and grinding or cut· 
ting away with pumice or other suitable material, until 
the shadows have the depth, shade, and grade desired. 

A hame tug has been patented by 
Messrs. Stephen H. French and William J. Maltby, of 
Baird, Texas. This Invention covers a tng having a 
chambered carrier with coiled spring, designed to take 
up slack when the team is standing or descending a 
grade, to enable the team to start the load without 
jerking, and to prevent the collars from working for· 
ward on the necks of horses, etc. 

A grater has been patented by Flora 
Pollock, of Baltimore, Md. It is for lessening the labor 
of comminuting horse radish, cocoanut, dry bread, etc.,  
a can or hopper containing the grater proper, which is 
operated by a crank handle, while the frame holding 
the can has depending therefrom a ring or circular 
frame supporting a bowl or vessel to receive the grated 
substance. 

A rotary rump has been patented by 
Mr. William B. Allyn, of Boston, Mass. This inven 
tion covers an improvement on a formerly patented in· 
vention of the same inventor, designed to avoid undue 
friction between the .liding abutment and the bearing 
surface of the slot receiving it, and to obviate the 
necessity of forcing an opening in the web of the 
piston, which is liable to become choked by sediment. 

A tobacco hanger has been patented 
by Messrs. Thomas Y. and I,eo J, Allen, of Skipwith. 
Ya. It is made of wire, bent to form a 10fJp of any 
desirable shape, with prOjecting, needle· pointed arms, 
the loops being ad"pted to go over the stick or bar, 
affording a means of hanging the tobacco wherJlby the 
breaking and tearing of the leaves is avoided -In strip. 
ping them from the wires after curing. 

A water cooler has been patented by 
Mr. Solomon Gluck, of Temple, TexllII. It has an outer 
casing and centra! Ice receptacle with perforated bottom 
purrounded by a water reservoir, with a packing of 
filtering material in the bottom, and other novel features, 
the arrangement being such that the water does not 
come in contact with the iee and tb.� water is filtered 
before passing to the discharge faucet. 

by spiking them throuch and throngh ediewlse one to 
the other. 

A retort gal!! furnn.ee hili!! been patent
ed by Mr. Dudley D. Flemming, of Jer.ey City, N. v .  
Each bench i s  formed into two combustion chambers 
by means of a vertical partition wall, in connection 
with a generator of novel form, and other peculiar 
features, whereby, through a simple and inexpensive 
alteration of furnaces now used for direct firing, the 
advantages of more costly and elaborate regenerator 
furnaces may be obtained. 

A rectifying column for the distillation 
of liquids and gase$ has been patented by Mr. Walter 
E. Colwell, of Cincinnati, Ohio. This invention <'overs 
a novel construction and arrangement of parts, whereby 
a rednced number of sections in the column snffices, 
increased facility is afforded for varying the capacity of 
the column, aud economy is secured in the use of cool· 
ing water, in stills especially de.igned"for the distilla· 
tion of ammonia gas, aud for producing concentrated 
solutions of ammoniacal salte. 
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1 .  Elegant plate in colors of a cottaoge of moderate 

The charge for In8ertion under thtB head is One lJollar 
a linefor each insertion .. alxmt eight words to a line. 
Advertisements mU8t be received at publicalion f(/fice 
as early as Thul'sdall morning to appea1' in next issue. 

Wanted-Hardware specialties to manufacture, or 
will buy good patents. Address, with particulars, Ex
celSior, box 173, New York. 

Dynamos of 12-16 c. p., 70 volt lamp capacity, $50. 
Send for terms (In model work. Kenton El ectrical Works, 
Covington, Ky. 

Patent for tempering, toughening, hardening. and im· 
provin" steel and other metals, and restoring burnt 
steel. Greatest discovery of tbe aI/e. A balf or whole 
interest will be sold low. G ood chance for a wideawake 
party. Material sold in packRKes of 10 to 500 pounds. 
Lewis. U. Bean & Co., patentees, manufacturers of 
p.ints, 17� N. 9th St .. Philadelpbia. 

For the latest improved diamond prospecting drills, 
address tbe M. C. BullOCk Mfll. Co., Chical/o, 1Il. 

The best OoJfee roasters, coolers, stoners, separators, 
polishers. scourers, "Iossing apparatua. milling and 
peaberry machines : also rice and macaroni machinery, 
are built by The Hungerford Co., 69 Cortlandt Street, 
New York. 

Safety water columns. Cheaper than explosions or 
burned boilers. For illuatrated price Jist, Relia.nce GauJr8 
Co., Cleveland, O. 

Steam Pipe CoYering, Sectional and PlastlC. Write 
for Pamphlet. Jno. A. McConnell & Co . . 69 Water St., 
Pittsburgh, Pa. 

cost, with floor plans, details, etc. The Diamond Prospecting Co., 74 and 76 W. Lake St., 
2. Plate in colors, with floor plans, details, etc., for a CbicRKo, III., general agents for the Sullivan diamond 

suburban dwelling. Cost, six thousand dollars. prospecting drills. 

3. Floor plans and perspective view of a suburban 
cottage erected at Fordham Heights, New York 
Cily. Cost, five thousand dollars. 

4. A Queen Anne, lately erected at Asbury Park, N. J. 
Cost, complete, fourteen hundred dollars. Per 
spective and floor plans. 

5. Design and floor plans for a carriage honse and 
barn . 

6. Perspective of an attractive cottage at Jekyl Island, 
Ga. 

7. Design for a small cottage costing two thousand 
dollars. Perspective elevations and 1100r plans. 

8. A church at Nashville, Tenn. 
9. Illustration of the Chapel of Pocito, Mexico. 

10. Lich gate or cemetery entrance. 
11. Page of engravings showinl: some attractive dweh · 

ings in Connecticut. 
12. An attractive cottage lately erected at Asbury 

Park, N. J., at a cost of eighteen hundred and fifty 
dollars, complete. Plans and perspective. 

13. A row of twelve hundred dollar houses lately erected 
at Kingsbridge, New York City. Plans and per· 
spective. 

14. Illustration of U. S. Court House and Post Office, 
Troy, N. Y. 

15. Design for the new U. S, Court House and Post 
Olllce at Williamsport, Pa. 

16. Engraving of the new U. S. Court House and Post 
Office, Chattanoo�a, Tenn. 

17, Yiew of the oldest cottage at Asbury Park, N, J. 
18. Plans and perspective view of a cozy little .eashore 

cottage lately built at Ocean Grove, N. J. Cost 
four bundred dollars. 

19. A moderu house built at Asbury Park, N. J., at a 
cost of two thousand dollars. Plans and perspec
tive. 

20. Illustration of the new U. S. Conrt Honse and Post 
Officp. at Oshkosh. Wis. 

21 . Perspective and fioor plans for a pleasant cottage 
to c08t from eighteen hundred to two thouSBnd 
dollars. 

Nickel Plating.-�anufacturers of pure nickel " " " 
odes. pure nickel salts, polishing 'COmPOSItiOnS, etc. :lilOO 
u,Uttl.e wonder." A perfect Electro Plating Machine. 
Agent. of the new Dip Lacquer l{ ristaline. Complete 
outftt for plating, etc. Hanson, Van Winkle & Co .. New· 
ark, N. J .. and 92 and 9' Liberty St., New York. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Meta! Co., Chicago, Ill. 

The RaUroad Gazette, bandsomely illustrated, pub. 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalol/ue of railroad bonks. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 98 Liberty St., New York, have just is· 
lued a new catalogue. in which are many new and im
proved form. of Pumping Macbinery of the sinl/le and 
duplex, "team and power type. This catalol/ue will be 
mailed free of charge on application. 

Lin.k Betting and Wheels. Link Belt M. Co., Chicago. 
" on Planer, Lathe, Drill,  and other machine tools of 

me un design. New Haven Mfg. Co., New Haven, Conn. 
Presses &; Dies. Ferracute Mach. Co., Bridgeton, N. J "  
The Holly Manufacturing Co., o f  Lockport, N .  Y., 

will send their pamphlet, describing water works rna,.. 
chinery, and contain\ng reports of teats, on application. 

Lockwood's Dictionary of Terms used in the practice 
of Mechanical Engineering, embracing those current in 
the drawing office, pattern shop, foundry, fitting, turn
ing, smith's and boiler shop, etc., comprising over 6�(xx) 
definitions. Edited by a foreman patternmaker. 1888. 

Price • •  3.00. For sale by Munn & Co., 361 Broadway, New 
York. 

Supplement Catalogoe.-Persons In pursnit of infor· 
mation of any special engineering, mechanical, or SCien
tific subject, can have catalogue of contents of the SCI· 
.NTII'IC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLBMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
aclence. Address Munn &; Co .. Publishers. New York. 

Steam Hammers, Improved HydranlicJacks, and Tube 
IIlxpander8. R. Dudgeon. 24 Coiumbia St .. New York. 

60,000 Bmerson'a 1887 � Book of snperior saws, with 
Supplement, sent free to ali Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver �'''lis, 
Pa., U. S. A .  

Hoisting Engines, Friction Clutch Pnlleys, Cut'off 
Conplings. The D. Frisbie Co .. 112 Liberty St .. N. y, 

22. A cottage lately built on Monroe Av., Asbury Park, Veneer machines, with latest improvements. Farrel 
N. J., for one thousand and flfty dollars. Plans Fdry. Macb. Co., An sonia. Conn. Send for circular. 
and perspective. 

" . .  How to Keep Boilers Clean. " Send your address 
23. Perspective view of a design for a museum, Pelz for free as page book. Ja •. C. Hotchkiss, 120 Liberty St., 

and Griebel, architects. Full page engraving. N. Y. 

24. Miscellaneous content. : Riche's pantograph, illus
trated.-Areas of different parks.-Paint work.
Sawdust.-The chimney shaft.-The age of stars. 
-Wood that will not. blaze.-Bricks of blown 
glass.-Turning and polishing marble.-Decorative 
joinery.-Villas and their doorways.-The law of 
trespsss.-Water for household use.-Hydraulic 
mortars and cements.-The Durango tunnel.-Slate 
bricks.-Houses in Seville.-Shells as a decorative 
element.-Andent and modern morfars.-Treat· 
ment of hardwood floors.-A selection of lilies.
Undesirable town houses.-Richmond's Victor 
steam heater, illustrated.-Cheap buildings in 
Cbina.-Improved fans, ventilators, etc.,  for build· 
ings and for mechanical uses, illustrated.-An eco· 
nomical .team and hot water heating boiler, illus· 
trated.-An improved dumb walter, illustrated.-A 
composite steel wire door mat, illustrated.
Domestic conveniences possible with a hand force 
pump, illustrated.-New variety moulder and 
shaper, illustrated.-How to fit up a recess.-The 
Boynton furnaces, ranges, and heaters, illus· 
trated.-Cook'" new extension beam trammels 
illustrated. 

The Scientific American Architect" and Builders 
Edition is is.ued monthly. $2.50 a year. Single copies, 
25 cent.. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prlicti. 
cally, a large and splendid MA"AZINE OF AlICHITEC' 
TUllE, ricbly adorned with $legant plates in colors and 
with o.ne eograviJigs, i111\�tratitig the �ost interestinll 
examples of MiMlern Architectural Construction and 
allied $nbjecte, 

Lathes for cutting irregular forms. Handle and spoke 
latbes. 1. E. Merritt Co .. Lockport, N. Y. 

For best quality, order your steel castings from the 
Bu1faio Steel Foundry, Bu1falo, N. Y. 

Rod. pin, and dowel machines. 1 ,000 to 3,000 lineal 
feet per hour. Ron�toDe Machint! Co . •  �""itchburg, Mass. 

.. New Drill Chuck," holding straight taper or square 
sbanks. Address Standard Tool Co., Cleveland, 0., 
mfrs. of twist drills, reamers, and special tools. 

Duplex St<lam Pumps. Volker & Felthousen Co., Ruf
falo, N. Y. 

Split Pulleys at low prlCes, and of same strength and 
appearance as Whole Pulieys. Yocom & Son's Shaftin/{ 
Works, Drinker St., Pbiladelphla, Pa. 

No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Roger. & Co .. Norwich, Conn, 

�Send for new and complete catalogue of Scientific 
and other Books for ."Ie by Munn & Co., ii61 Broadway, 
Ne .... York. FMe on application. 

NEW BOOKS AND PUBLICATIONS, 

A ehaft coupling has been patented by 
Ml'. Robert J .  Stuart, of New Hamburg, N. Y. TI:le 
coupling frame has a central bridge or seat with do�ble 
inclmed ribs "projecting from its lUner wall, combined 
with two opposite wedges aud Screw bolts for drawing 
the wedges mto the casing, making a coupling that is 
cheap and strong and easily applied and removed, 

Boat construction forms the subject of 
a patent issued to Mr. JOseph H. lIunt, of We,t TrllY, 
N. Y. The invention consists in constructing a boat at 
the bow and stern with upright timbers having beveled 
matched edges of such pitch as to conform to and shape 
the bow and stern linea, the end timbe .. being fattened I 

'the Fullness, Richn�ss, Oheapness, and Conv�nien� 
of this work have won fc!)T It the LAR"EBT CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdt'alers. 

MUNN &; CO . .  PUBLISHElIS, 
361 Broadway, New York, 

THE AltT REVIEW, George F. Kelly, 
No. 31 East 17th Street, New York, is a high class jour. 
nal of art, of quarto size, and published bimonthly, on 
superb paper. Every number is embellished with a 
full page etchinl!( and several photogravure illustra
tions, reprodnced from paintings by some of our best 
American artists. Photo-gelatine prints from photo. 
graphs, representing varied and intere.ting·subjects, add 
to the value and interest of the publication. The July 
anil August number contains tbe art lIews'of the season, 
and a full' length pertrait of a lady, from a painting by 
the celebrated artist, William M. Chase, and photo· 
gravures from subJ'ct. by Kenyon Cox and George 
Hitchcock, also a .. dry pennt " etching, by Frederick 
W. FfI!er, after an oil painting by Carror Beckwith. 
All the lllustrations in this m\d�ummer number are 
tho contribution. of well known artitt •• 
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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. 

Reference" to former articles or answers shonld 
give date of paper and pa�e or number of question. 

I n q u l riell not answered III reasonahle time should 
be repeated; correspondents will bear in mind that 
some answers require not. a little research, and� 
thongh we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special W ritten I n formati o n  on matters of 
personal rather than general interest �annot he 
expected without remuneration. 

Sclentltlc AlDerican S U I'plem e n t. referred 
to may be had at the office. Price 10 cents each. 

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

Mlneralll sent forexamination should be distinctly 
marked or labeled. 

(1) J .  W. B.-The standard height of 

paramne for about an inch only. This Iii belt done by I 
rubbing on the paraffine while the carbon is hot. The 
zinc should be amalgamated by dipping it into a solu· 
tion of nitrate of mercury. Connection is made with 
the zinc and carbon plates hy insertin� strips of sheet 
copper between the plates and the wooden clamping 
pieces. The zinc of one element should be connected 
with both carbon plates of the next element, and so 
on, and the first zinc plate and last two carbon plates 
should be connected with the motor. The pla.tes thus 
prepared are to be plunged into the bichromate solu· 
tion, which is contained in glass or porcelain vessels. 
The solution is made in the following way : Dissolve 
bichromate of potash in hot water to saturation; when 
cool pour in very slowly one·fifth its volume of suI· 
phuric acid. For every gallon of solution add about 
one drachm of hisulphate of mercury. The solution 
should be made in an earthenware vessel. "reat care 
is necessary in handling the acid and fiuished solution, 
all they are very poisonous and corrosive. The ele· 
ments of the battery should remain plunged only 
when the battery is in use. 2. Allow me to tronble yon 
to tell me the best elementary book on electricity, to 
get for Fred. Not too elementary. A. We recommend 
Thompson's . . Elementary Electricity:' 

draw bars on freight cars from center to rail, as regulated 
by the Association of Master Mechanics, is thirty-three 
inches, with a variation of no more than one inch for 
unloaded cars. 

(13) E. F. F. asks for a process of mak

ing chloride of gold from a gold dollar, that will be 
suitable for photographic pnrposes. A. Dr. John H. 

(2) L. W. C. asks whether Babbitt or 
Janeway, an amateur photographer, suggests the follow-
ing method: Dissolve a $2.50 gol d piece in 6 drachms 

bronze is best for a bearing for a small shaft running of chemically pure muriatic acid, 3 drachms of chemi. 
at a hij:(h speed. A. Hard bronze mad e of 3 ounces tin cally pnre nitric acid,and 3 drachms distilled water. Pnt 
to 16 onnces copper makes the best bearings for small the gold in a large graduate, pour on the acids and 
high speed shafts. water, cover the graduate with a piece of glass, to 

(3) U. W. T. asks :  1. What is best to shut off or retard the escape of fnmes, and set in the 
clean tombstones and not spoil the �namel? A. Mix M sun or in a warm place. When the gold is dissolved 
pound soft soap with the same amount of pounded add bicarhonate of soda, very gradnally, stirring with 
whiting, 1 ounce soda, and a piece of stone blue the a glass rod at each addition, until effervescence has 
size of a wainut ; boil these together for a qnarter of an ceased and the froth subsided, and the carbonate of 

hour; while hot rub it over the.tombstone with a piece copper which has been formed is deposited as a green 
of fiannel, and leave it on for 24 hours, ther wash it off Ilrecipitate. Now add 6 ounces of water, and let the 
with clean water and polish with a piece of coarse flan- whole settle for not over thirty minutes, then very 
nel. 2. Of what can I make a paint that will not wash carefnlly filter the solution. To the clear golden liquid 
off, to paint the letters on a tombstone to represent which has passed through the filter add carefUlly 
gold ? .A. Use the ordinary gold paint sold by art stores, enough nitric acid, chemically pnre, to turn blue Iitmns 
consisting of powdered brass and oil of turpentine. All paper decidedly red, thcn add enongh pnre water to 
such paints will wash off in time. 3. Of what can I make the solution measure 32 finid ounces. The solu· 
make a solution to silver·platc brass? A. See the arti- tion will keep for any length of time, and one ounce 

cle on .. Electro.metallurgy " in SCIENTIFIC AMERICAN will tone fonr sheets of paper. From Philadelphia 
SUPPLEMENT, No. 310. Plwtographer. 

(4) G. H. J.-Sul phuric ether gently (14) C. E. S. writes : I have constructed 
applied with cotton wool, away from the. light, is effec· a hand power dynamo as per directions in SCIENTIFIC 

tive for removing printer's ink from paper, if sufficient AMERICAN SUPPLEMKNT, No. 161, and I have succeeded 
pains be taken. Put blotting paper beneath the one without difficulty. It will bring 5 inches pl!'tina wire, 
from which the ink is to be removed, and nse clean No. 36, to a red heat. It will bring four Edison three·can· 
white bl otting paper to absorh the color after each ap' dIe lamps to incandescence, the armature makin!? about 

pllcation of tbe ether. A w"ak solution of oxalic acid 1,500 revolutions per minute. As I have �everal pounds 
is used for removing writing ink, with some kinds I of No. 16 and No. 18 magnet wire on hand, I would like 
of which i t  is effective without materially injnring the to make as lar�e an electro.magnet as th(ahove ma
paper. chine can work to advantage. Please give me the fol-

(5) A. E. B.-The sa onaceous lotion of �owing informati?n :  �ow 
.
lon� and thick shonl�

. 
the p iron cores be, which size wire do you recomlilend'? . The 

the London Pharmacopreia is used as a cosmetic, and wire is insnlated with silk. I have nsed the same sort 
has the following composition: Take liqnor of carbon· on the dynamo. A. Make the cores of your magnets 
ate of potassa � ounce, olive oil 4 onnces, rose water 12 1M inches in diameter and 8 inches long. Attach them 
ounces ; agitate together. to a yoke 1 inch thick, 2 inches wide, and 7 inches (6) L. S. J. and E. F. G.-To get rid of long, leaving a space of 3 inches between the cores. 
ants in the garden, apply a tablespoonful of carbolic Wind each core in two sections, and use ten layers of 
acid to 64 of water to their nests, and they will disap- No. 16 wire in each section. Arranged in this way 
pear. To drive them ont of the house is more difficult, you can connect all the sections in parallel, or all in 
but can be accomplished by placinj:( red pepper in the series, or two in parallel and two in serits. 
places they frequent most, and scrnb the shelves or 
drawers with carbolic soap. 

(7) F. A. B. asks how to make the com
position used in the manufactnre of picture frames 
(gil t  frames). A. Various receipts are nsed, among 
others: Mix 14 pounds of �Ine, 7 pounds resin, � 

pound pitch,2� pints linseed oil, 5 pints of water, 1ll0l'C 
or less, according to the quantity desired. Several pqges 
are devoted to this subject in Spons' . .  Worksholl Re· 
ceipts," first series, which we can send you postpaid 
for $2.00. 

(8) L. H. B. desires a cheap solution 
with which to make permanently transparent thin bond 
paper, that it may be nsed for trllcing drawings, �tc.,  
one that is easily applied,and of not t60 fatty substance, 
that it might resist the ink. A. The paper is flrst treated 
with boiled l inseed oil, and the excess of oily particles 
removed with benzine. The paper is then washed in a 
chlorine hath. When dry, it is again washed with oxy
genated water. 

(9) M. H. C. writes : In your issue for 
March 17, 1888, JOU gi\ve a receipt for making type 
writtr inks with aniline dye_. State in what manner 
the inks may be kept from fading. A. All anUine inks 
will fade with time, and in consequence, the govern· 
ment and large flrms prohibit the nse of aniline inks 
for important documents. 

(10) P. J. W. asks : How is alabaster 
cleaned that is dirty and fly specked? A. Rub w ith 
shave grass, and then with Venetian Boap and chalk, 
stirred into a paste w ith water. 

(11) J. J. C. writes : I am living in a 
new house and I am troubled with ants ; will yon please 
inform me. what I should do to get rid of them? A. 
Bnnches of j:(rcen tansy strewed aronnd are said to be 
an effectual remedy for those pests. 

(12) B. H. C. writes : 1. My son Fred, 
13 years of age, has almost completed a motor accord
ing to your directions, since his vacation commenced, 
a few days ago, and is anxious about the battery. A. 
A plunging hichromate battery may be made by clamp· 
ing together three plates (5 inches wide and 7 mches 
high\, one of zinc and two of carbon, with intervening 
strips of wood previously soaked in hot paraffine. The 
zinc is placed between the carbons, and separated from 

them by strips of paraffined wood J4 inch thick, placed 
at the top. The plates are · clamped together by two 
bars of paralllned wood, which project beyond the 
edges of the plates and are drawn together by two 
common wood screws so as to closely bind together the 
upper ends of the plates and the intervening wooden 
strips. Before putting the elements together, the npper 
ends of the carbonll should be heated and filled with 

(Hj) E. H. B. writes : I have j ust COIn-
pleted an electric motor such as was described in your 
SUPPLEMENT, No. 641. It runs very nicely. Wonld you, 
through your paper. please answer the following ques· 
tlons? 1. Can it De run by an alternating current? If 
�o, wbat change must be made? A. The motor cannot 
be mn by an alternating current. 2. What is the dif· 
ference between the plnnging bichromate battery men
tioned in your paper and the Grenet battery described 
on page 72 of Vol. i.  of " Electricity and the Electric 
Telegraph," by George B. Prescott? A. There is es
sentially no difference. 3. Where can I get the carbon 
lind zinc plates, and how thick must;they be ? A. The 
carbon and zinc plates should be M of an inch thick. 
Yon can procure them from any dealer in electrical 
lupplies. 

(16) C. S. W. - !lIt-. L. O. Howard, 
acting entomologist, Department of Agriculture, says 
the specimen is one of the slug caterpillars or stinging 
caterpillars, of which there are several species com· 
mon in the eastern United States. especially toward the 
south. This particular one is the larva or'Lagoa aper. 
cularia. This larva is a very general feeder, although 
the oak seems to be Its particular food plant. It has also 
been found npon apple, quince, orange, and various 
other trees. It is not common enough to do any appre· 
ciable damage. 

(17) S. E. M. a.sks (1) whether a bed 
room cannot be perfectly ventilated by one Ollen win· 
dow, the shntters being closed and the slats of the 
shutters open, that is. horizontal. I am told that a 
room to be well ventilated requires two openings. bllt 
do not the open slats of the two shutters afford these 
openings, one for the entrance for pure air, the other 
for the exit for respired air? A. Whether a room can 
be ventilated by a single window depends on the size 
of the room and on many other factors. The shntters 
only impede ventilation. 2. Can the hnman voice be 
cnltivat.ed wit.hout a master ? Are there no books, reo 
liable and gocd, which one could follow and escape the 
expense of a music master? A. We believe the voice 
cannot be properly cnltivated without a teBcher. We 
can supply yon with " Orthophony, or Vocal Cnlture," 
by Professor Francis T. Russell.  Price $1.50. 

(IS) S. S. B. asks : 1. Material saturated 
with soapy water will not ·pals throngh a rubber 
wringer. What shall I nse to squeeze these goods? A. 
Use a cen trifoll:ftl drier. This will do the work satisfac· 
torily. 2. Is there any way to neutralize the soapy water 
in good. that have heen sconred more readily than by 
repeated washings and wringings? A. We advise wash· 
ing and wringing; chemicals would he apt to do injury. 
Acids will destroy the soap, but will set free fatty aelda 
harder to dispose of than the soap itself. 

(19) K. B. asks : 1. How large should 
the core andl spool be, and what length and size of 
wire should be used,in the electro·ma�net for a bell used 
with about forty feet of circuit? A. Use % inch round 
iron for coreo, and wind with No. 22 to No. 24 wire,put. 
ting on ten or fifteen layers. 2. I have made a little 
battery for experimenting, consisting of two short elec · 
tric Ii�ht carbons and one zinc 2 inches by 1 inch in a 
solution of common salt. How many cells of this 
would I want for the hell ? A. Use four cells of bat· 
tery with cliloride of ammonium (sal ammoniac) instead 
of .alt. 3. Does it matter in a battery to have the car
bon plate small ?  Does it just increase the resistance? 
A. T� large carbon assists depolarization. It dimin
ishes resistance only if there Is a correspondinj:(ly large 
surface of zinc facing it. 

(20) J. E. A. asks how much longer time 
fresh eggs will be preserved or kept good if turned 
over end for end often than If not so turned at all, and 
how long they wlll keep good under different circum
stances. A. See the article on ..  How to Preserve Eggs 
for the Market," contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 317. Similar articles in SCIENTIFIO 
AMERICAN SUPPLEMENT ,Nos. 101 and 308 are of value. 

(21) F. P. desires a simple recipe for 
making what is called small beer, in small qnantities. 
A. Take a handful of hops to a pail of water, and add 
a pint of bran, half a pint of molasses, a cup of yeast, 
and a spoonful of ginger. 

(22) L. K. asks the best way for mend
ing rnbber boot.. A. Use rubber cement. See formuln 
given in SCIENTIFIC AMERIOAN SUPPLEMENT, No. 158, 
nnder title of " Cements. " 

(23) W. H. C. asks a receipt for making 
an invisible ink that can be developed with heat and 
that will fade away when the paper is allowed to cool. 
A. A mixture of 1 part sulphnric acid with 50 parts of 
water. The writing is to be done with a quill, and will 
be, when dry, entirely colorless and invisible, but on 
heating carefully over a fiame, or by laying on a hot 
oven, It will appear in deep black characters. The 
marks are indelible. A solution of chloride of cobalt 
is invisible when cold, and green when hot, and fades 
away as it cools. 

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

more than one hundred thousand applications for pa.
tents at home and abroad. enable us to 

. 
understand the 

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 Stjotes and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this omce for prices, 
which are low, In aooordance with the times and onr ex
tensive facilities for �onductlng the business. Address 

MUNN & CO .• office SCIENTIFIC AMERICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
P o r  which Letter. Patent 01' tile 

UnUed Statell were Granted 

July 17, 1888, 
AND EACH BEARING '.l'HAT DA'.l'E. 

LSee note at end of list about copies of these patents.] 
Air feeding device, F. Leadbeater . . . . . . . . . . . . . . . . .  386,140 
Alarm. See Burgi .... alarm. 
Alarm. J. lsrae\. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,132 

Ammonium chloride, separating, G. Jarmay , . .  386,137 

Animal trap, T. W. Conner . . . . . . . . . . . . . . . . . . . . . . . . 386,299 

Atomizer, C. Gauthier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,121 

Auger, earth. P. Gampher . . . . . . . . . . . . . . . . . . . . . . . . . .  386,391 
Baling pre .. , E. C. Sooy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386.360 
Battery. See Galvanic battery. 

Bearing. anti-friction, H. Hanson . . . . ..... . . ....... 386,&15 
Bearing, anti-friction, E. Warne . . . . . . . . . . . . . . . . . . .  386,1 72 

Bearing lubricator, �'. S. Somes . . . . . . . . . . . . . . . . . . . . .  38/;.274 

Bedclothes holder, G. O. Andrews . . . . . . . . . . . . . . . . .  386,22'J 

Beef tenderer, T,. L. Welch . . . . . · . . . ! . . . . . . . . . . . . . . . . . 386,226 

Beer making, preparing mashes in,  G. Sabotka 
.t a!. . . . .  . . . .  . .  . . . .  . .  . .  . . . . .  . . .  . . . .  . . . . . . . . . . . . . . . . .  386.268 

Beer, medicated or tonic, M. H. Kluber . . . . . . . . . .  386.250 

Bell , door, F. Sanderson. . . . . . . . . . . . . . . .  . . ...... . . .. 386.164 

Bell, gong, J. P. Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,2!J8 
Bell, hand, W. E. Barton. . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . . .  . . .  386,288 

Belt tightener, S. G. Hunter . . . . . . . . . . . . . . . . . . . . . .  386,130 

Beltinll, Emerson & Midgley . . . . . . .  . . .  . .  . . . . . . . . . .  386.303 

Belting, manufacture of, Emerson & Midgley . . . . .  366,305 
Belting, manufacture Of wire, T. Midgley . . . . . . . . .  886,J36 
Belting, wire, '1'- Midgley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,3.'15 
Bench. See Welding bench. 
Bicycle, W. W. &; H. Spencer . . . . . . . . . . . . . . . . . . . . . . .  386,168 

Blasting, M. Waddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.281 

Bleaohlng edible nuts, F. M. Ironmonger . . . . . . . . .  386.202 
Boat construction, J. H. Hunt . . . . . . . . . . . . . . . . . . . . .  386,4.12 
Boiler furnace. steam, Ce E. Southard . . . . . . . . . . . . .  386,275 
Boller setting, J. D. Rasey . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,159 
Book, account, A. A. Whipple . . . . . . . . . . . . . . . . . . . . . .  386,:>70 

Bottle stopper, W. Wright . . . . . . . . . . . . . . . . . . . .  .' . . . . .  386,176 

Box. See Deposit box. Locomotive fire box. 
Box fastener, J. Davy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366,188 

Box or crate. C. E. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886.157 

Bl'ace and bit, I. Holllday . . . . . . . . . . . . . . . . . . . . . . . . . . .  386 •. 119 

Bracket. H. M. Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . .  386,2<18 

Brake. See Car brake. TJocomotive brake. 
Brick maChine, H. W. Mead . . . . . . . . . . . . . . . . . . . . . . . . .  386,:133 

Brick maChines, belt tightener for, C. Chambers, 
Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  386,297 

Bridge gate, Myre &; Christoll'erson ...... . ... . . . ... . 386,IM 
Brooche •• safety pin for, J. Friedberger . . . . . . . . . .  386,194 

Broom, R. D. Gallallher . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  386,310 

Buckle, G. Bradshaw· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,293 
Buckle, T. O. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,108 

Bnlletin, electrical , P. B. Del .. ny . . . . . . . . . . . . . . . . . . .  386,189 

Bundle carrier, H. W. Vletmeyer . . . . . . . . . . . . . . . . . . . 386,171 
Burglar alarm, T. J. Brough . . . . . . . . . . . . . . . . . . . . . . . .  3&',236 
Burglar alarm, J. Israe\ . . . . . . . . . . . .  386,131, 336,133 to 386.13,'; 

Burglar alarm, C. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,265 

Burillar alarm, H. W. Sinolair . . . . . . . . . . . . .. . . . . . . . .  :lS6,359 
Bustle, F. M. J ell'ery . . .  . . . .  . .  . . . . . . . . . . . . .. . . . . . . . . . .  386,249 

Cable grip beam and supporting device theref"r, 
Pfinl'st &; Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,3« 

Cable grIp detacher. H. C. Grawe . . . . . . . . . . . . . . . . . . 386,196 

Can. See Jacketed can. Milk can. 
Car and station, pa8senIJer, A. K. Mans1ield . . • . • • • •  386,331 

75 
Car brake. G. G. Oldfield . . . .  . . . . . . . . . . . . . . . . .  . .  . . . . .  �86,342 
Car cou pllng, P. A . J uge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,203 
Car coupling, M. �'. Ten Eyck . . . . . . . . . . . . . . . . . . . .. . .  386,221 
Car heating apparatus, '1'. B. Howe . . . . . . . . . . . . . . . . .  386,322 
Cars, wheel guard and track clearer for, P. Por ... 

tols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,346 
Carrier. See Bundle carri er. Cash carrier. 
CartrIdge shells, machine for heading', W. Mason . 386,2M 
Case. See Needle case. Violin case. Watch 

case. 
Cash carrier, G. }l', Green . . . . . . . . . . . . . . . . . . . . . . .  . . . .  386.314 
Cash indicator and rej;{j�ter, Heady & Patterson .  :*6,401 
Casting metallic forms, mould for, J. B. Price . . . . .  3t'6,219 
Chains, sheet metal ,  F. Egge . . . . . . . . . . . . . . . . . . . . . . . .  ::SS6,300 
Chair. See Convertible chair. G ong and sillnal 

chair. Railway chair. 
China, apparatus for flrinJ,!, S. S. Frackelton . . . . . . .  3S6,S96 
Chopper. See Stal k chopper. 
Chuck, drill, J. C. Crabbs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,185 
Chuck for turning eccentriCS. lathe, W. T. 

Brewer . . . .  . . . . . . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  :)86,104 
Curn, J. E. Benjamin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,180 
Churn, .J. M. Flack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,393 
Churns, closure for, E. P. Bryden . . . . . . . . . . . . . . . . . . .  �.106 
Chute, wagoD, }< .... Moeller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,15.1 
Cider mill, M .  B. Kaylor .... . . . . .......... . .... .. . .. 386,407 
Cigar bunching machine, R. A. Bright . . . . . . . . . . . . .  386,234 
Cigar wrapping machines, roll for, R. A. Bright . . .  386.� 
Clamp, W. P. '1'arbell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,279 
Clapboard holder, Luce & Beckwith . . . . . . . . . . . . . . . .  386,82\J 
Cla"p or buckle, S. B. Ferris . . . . . . . . . . . . . . . . . . . .. . . . . 386,191 
Clock movement, secondary electriC, C. Bah .. 

meyer . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,103 
Clutch, friction, H. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . .  586,287 
Cock for water service. telescopic stop, E. Doug .. 

las . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,115 
Coin, dev ice for delivering, G. Webster . . . . . . . . . . . .  386.:368 
Coke oven, portable bottom, Evans & Adams.. . . . 386.427 
Collar, horse, H. B. Maldeis . . . . . . . . . . . . . . . . . . . . .. . . .  386,409 
Coloring matter from tetrazo.diphenyl and ditolyl, 

obtaining oxyaJ.oic. S. Forel . . . . . . . . . . . . . . . . . . . . . .  a86.192 
Column, plate metal, Mesker & Edw .. rds . . .. 386,151, 386,152 
Convertible chair and cot, P. C. Lewis . . . . . . .. .. . .. . .. 386,142 
Cooler. See Water cooler. 
Corn sheller, H. A. Adams. : . . . . . . . . . . . . . . . . . . . . . . .  386,371 
Corn shock binder, M. Spaulding . . . . . . . . . . . . . . . . . . .  386,Bfa 
Cotton batting machine, W. I. Lewis . . . . . . . . . . . . . . .  386, 14a 
Coupling. See Car couplinl'. Pole coupling. 

Shaft coupling. Thill coupling. Whillletree 
coupling. 

Crusher and grinder, combined hand, W. R. San-
ford ......... . . ........................ ......... ..... 386,16.,) 

Crushing and grinding machine, A. BI\ll . . . . . . . . . . . . 386,286 
Cull' holder, G. J. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,382 
Cull' holder, R. C. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,426 
Cull' holder, E. Pickhardt . . .. . . . . . . . . . . . . . . . . . . . ... . .  386,:l45 
Cultivator, J .  G. Mallery . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 386,146 
Cultivator, steam, C. R. Sack . . . . . . . . . . . . . . . . . . . . . . . .  386,161 
Cultivator. wheel, R. Cohoon . . . . . . . . . . . . . . . . . . . . . . . .  886,IOS 
Cultivators, plow carriage for steam, C. R. Sack . . 386.162 
Cupola furnace, C. Sahler. . . . . . .  . . . . . .  . . . . .  . .  . . . . . .  386.269 
Current motor, M. McCarty . . . . . . . . . . . . . . . . . . . . . • . . . .  386,255 
Curtains, screw elevator for, W. S. Long . . . . . . . . . . .  Sb6.:'� 
Cuspidor, J. L. O'Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,217 
Cut-oll' valve, W. W. St. J ohn . . . . . . . . . . . . . . . . . . . . . 386,365 
Cutter. See Pipe cutter. Weed cutter. 
Deposit box, safety, H. Gross . . . . . . . . . . . . . . . . . . . . . . .  886,400 
Digger. !lee Potato digger . 

. Distilling pine wood for thc production of crude 
dry turpentine and pine tar, E. K och . . . . . . . . . . . 386,138 

nitching� dredging, or excavating machine, E. O. 
Rood . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,!36 

Door, air-tight, D. O. Settlemire. . . . . . . . . . . . . . . .  . .  386,221 
Dredgin� machine, M. Gallagher . . . . . . . . . . . . . . . . . .  386,309 
[)rill. See Grain drill. Well drill. 
Dyeing, T. Holliday . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,247 
Egg beater, C. A. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.101> 
Egg beater, G. D. Dudley. . . . . . . . . .  . . . . . . . . . . . . . . . . . 386.424 
Electric machinery, dynamo, G. Miot . . ........ .... . 386,340 
Electrical conductOr, E. Weston (r) . . . . .  . .  . . 10,944, 10,9'5 
Electrical distribution by storage batteries. G. W. 

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,225 
Elevator safety lock, R. D. Thackston . . . . . . . . . . . . . .  386,36'1 
Engine. See Gas engine. 
Faucet, registering, Wherry & Rottaken . . . . . . . . . .  386.419 
It'ence, E. T. Alber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 38ti,3i2 
�'enciug. wire, C. Shaw . . . . . . . . .  . . . . . . .  . . . . . . .  . .  . . . .  386,270 
Filter, R. Arnold . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . 3811,421 
Firearm, breech-loading, A. E. Whitmore . . . . . . . . .  :{86.174 
Firearm, ma�azine, T. G .  Bennett .. . ... . . . . . . .. . . .  386.290 
}i'ire escape, T. R. Budd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336,237 

Fire escape, G. W. Keeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,20l 

Fire escape, Marcus & Moore . . . . . . . . . . . . . . . . . . . . . . . .  386.253 
Fire lighter, automatic, F. J. Berll . . . . . . . . . . . . . . . . .  3f6,2a2 

Fireplaces, natural gas heater for, .J. M. Ellison . . .  386,391 
Jfires in theaters and other buildings, device for 

extinguishing. W. HargreaveB . . . . . . . . . . . . . . . . .  386,199 
Fishing rod, E. Horton . . . . . . . . . . . . . . . . . . . . . . .  386,320, 386,321 
�'lood ga.te, J. Murph y . . . . . . .  . . . . . . . . .  . .  . . . . . . . . . .  :lb6,4.!6 
Freezing pan or tray for fish, etc., R. Connable . . . .  386,383 
Fuel, apparatus for the manufacture of vaporous 

and Ilaseous, C. Stilwell . . . . . . . . . . . . . . . . . . . . . . . .  3S6,36i 
Furnace. See Boiler furnace. Cupola furnhce. 
Gauge. See Hinlle gauge. 
G alvaniC hattery, A. V. Mesel'ole . . . . . . . . . . . . 386,1(9, 886,1110 
Gang plank for vessels. �'. W. Sheild . .  . . . . . . . . . . .  3f6,il55 
Gas burner, H. Delmas-Azerua . . . . . . . . . . . . .. . . . . . . . . 386.11.) 

G as engine, L. H. Nash . . . . . . . . . . . . . . . :l8b,208, 386,210, a86,211 

Gas engine speed regulato r, J. Bradley . . . .  . . . . .  386,233 
G as engines. igniter and suppl y val ve fOf, L. H. 

Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,216 
Gas engines, igniter for, L. H. Na8h,  

386,212, ;]86,213, 386,215 
Gas engines, i�n iting the charges in. L. H. Nash .. 386,2]4 

Gas engines, operating, T�. H. Nash . . . . . . . . . . . . . . . . .  386�209 
Gas holder Jluide wheel carriaJ,te, J. lI�. Mayer . • . . . .  386,410 
G ate. See Bridge gate. �'lood gate. 
Gate, M. J,. Baker . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  386,230 

Gate, C. W. Benschoter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .386.2\11 

G lass blowinJl apparatus. R. E. Donovan et af • • . . • .  386,302 

Glass polishing mach ines, feed apparatus for, R. 
Thirsk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,417 

Globe, W. M. Goldthwaite . . .  . .  . . . . . . . . . . . . . . . . . . . . SS6,H!l\J 

G lobe support, R. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . .  ;;86. 1&; 
Gong aud signal chair for hotels, etc., M. E. Ben .. 

jamin . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  386.289 

Grain drill, C. Fockler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,;I�4 

Grain drill. Hollinger & Gillett . . . . . . . . . . . . . . . . . . . . . .  386,128 

Grease from water, separating, J. H ughes . . . . . . . . .  386,402 

Gun. magazine, M. E.  Greg"" . . . . . . . . . . . . . . . . . . . . . . . . .  386,245 

Hanger. See Tobacco hanller. 

Harvester, cotton. BUJlg & Langley . . . . . . . . . . . . . . . . .  386,294 
Hatchway, self-closinll, R. D. Thackston . . . . . . . . .  386,366 
Hay elevating device, S. G. Miller . . . . . . . . . . . . . . . . .  386,3H8 
Hay knife, C. C. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,188 

Hay rake, horse, I. N. Gordon . . . .  . . .  . .  . .  . . .  . .  . . . . . .  :lS6,312 

Hay sling, S. G. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,3:17 

Heater, A. W. Herr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886,121 

Hinge, G. Dahlman. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,186 

H inge lIauge, H. G. Fnlton . . . . . . . . . . . . . . . . . . . . . . . . . . 386,m 

Holdback, vehicle, T. W. Barry . . . . . . . . . . . . .  . . .  386,179 
Holder. See Bedclothes holder. Clapboard hold-

er. CuJf bolder. Tool bolder. 
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Hoe. G. Hain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  386,197 
HolstlllJ( and conveying apparatus. G. F. Ham-

mond . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ..  . . . . . . . . . . . . . . . . .  386,480 
Hoistinll wagon bed •• device for • •  T. M. Kelso . . . . . .  386.823 
Horseshoe, toe weight for. S. M. Dorman . . . . . . . . . 886;386 
Hose. metallic. Emerson & Midgley . . . . . . . . . . . . . . . .  386.307 
Hose or tubing. Emer.on & Midgley . . . . . . . . . . . . . . . .  ·386,<m 
1l08e or tubln2', manufact.ure of. Emerson & 

Mldldey . . . . . .  , . . . . . . . . . . . . . . . . .  ' . . . . . . .  ' . . . . . . . . . . .  386,:J06 
Hot air and ventih,ting rellister, F. M. Steven .. . . .  386.221> 
J . ll b, J.  A. Schuler . . . . . • . . . . . • . . . . . . . . . . . . . • . . . . • . . .  3.qij.l67 
I Lydroc&.rbon vaporizer and burner, 11\ B. Meyers. 386,2$ 
Ice cream freezer. J. M. Dawley . . . . . _ . . .  0 0  . . . . . . . . 88H.112 
Incubator, J. L. Nix. . . . . . . . . . . . . . . . . . .  386,155 
Indicator. See Cash Indicator. 
Ingot manipulator. J. Kennedy . .  
Inject,or. J. D. Lynde . . .  . . . .  . " 
Insulator. electric WIre. H. H. Cutler . .  
Iron. See Sad Iron . 

386.324 
386.408 

. 386,111 

Jack. See IMting jack. 
Jacketed can, F. J .  Sovereign _ • 386.48.1 
Knife See Hay knife. 
Knife or fork.�H. C. Hart . • 386,200 

Kmttlng hose pipe, E. E. Sibley . . 386.273 
Knitting machine. E. E. Sibley . . .  . .  . 386.272 
Knitting machinef, yarn gmdtng mechanism for 

straight, W Esty . .  386,117 
Knitting stooking., W. Esty . .  . . . . . . . . .  386,1IS 

Knob. door. W. A. Gay .  . . . .  . .. 306.243 
Lamp extinguisher. Ill. E. Bhnn . . . . . . .  . . . . . . . .  886,181 
Lamp shade. I •. MIChael . . . . .. . . .  386.3;14 
Land roller, J. Hiebold . .  . . . . . . . . . . . .  . . . . . 8,6.220 
Latch. I •. S. Shel ly . . . . . . . . . . .  . .  . 3li6.�71 
LatheH, universal feed attachment for engine, E 

A. Alpress . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  . .  886, 177 
J�eather edJ(inl.{s. etc., machine for making, J J .  

& G .  J.  Daley . .  . . . 336.187 
Lifter. See Transom hfter. 
Lifting jack, A. Hickman . . . . .  . 
I.ock. See Elevator safety lock Nut lock. 
Locomotive brake. A P. Massey. 
Locomotive lire box. C. W. Hullln""s . 
Lounge, It'. Ryan . . . . . . .  . . . . . . .  
Lubricator. See Bearing lubricl1tor. 
Mat. See Wire mat. 

• •  • • 386,163 

Mat .  R; Kelso . . . . 386.t.14 
Match makiml' machine, K. Peukert . .  886,264 
Measuring hottle or lIask, Wherry & Rottaken . . . . 836,4IS 

Milk can, J. H. Bassler . . . . .  . . . . . . . . . . .  . 386.281 
Mill. See Ctder mill. 
Mop. 1,. Moore . . . .  . . . . . . . . . . . . . . . . 386,341 
Motor. See Current motor. 
Mower tor terraces, lawn. W. L. Woodruff. . • . . .  S86.4H 
Mowlnl/: and reaping machine. W. II. II Hey-

drick. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . 386,31S 
Nail . See Shoe nail. 
Nail machine, cut, B. Hemann . . . . . . . . . . . . . . . .  S86,:U7 
Nails and spikes, machine for making, J. '1' Jones 386.405 
Necktie fa.tener, L. C. �'. �'rees . . . . . . . . . . . . . . . .  386,3\16 
Needle case and darning imp!p.IIIent. combined, 

H. G. Armitage . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  386,288 
Nut lock. R. Clay . . . . . . . . .  . . . . . . .  . . . . . . .  . . ,  . . .  :lS6,381 
Nut lock, II. P. Pruim . . . .  . .  . . . . . . . . . . . . . . . . . . 386."51 
everalls, C. Erlanger . . . . . . . . . . . .  . . .  . . .  . . . .  SE6.240 
Overalls, reversible, Brur:sen, Jr . •  & Gladding . . . . .  386,4'!2 
011 from feed water, separatinl!, D. Donahue . . . . . . ase, t H  
Pack8.Re for butter. etc., I". Stevens . • . . . . . . . . . . . . .  S.)H.�7j 
Pan. See roasting pan. }("reeeing pan. 
Paper foldinK machine .. C Cbamt.>ers, Jr . . . . . . . . . :386,�)fi 
Paper, Dlachine'for ioldinlil' and pasting sheets of; , - ' . 

Chambers,. Jr .• '" Mendham . . . . . . . . . . . . . . . . . . . . . 186,2"';, 
Paper, m"cbmery f.()r feed.!ng sheets of. H. n. & 

D. W. Swift . .  . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . .  S8tl.440 
Pipe coupling sleeves, mandrel for weldi ng, R. 

W. Gordon. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  386.122 
Pipe cutter. R. D. Locke. . . . .  . .  . . . . . . . . . . . . . . . . . . .  386.205 
Pipe thimble. J.  J. Schaab . . . . . . .  . .  . . . . . . . . . . . . .  386.166 
Planter, corn. J. Moran . . . . . . . . . . . . . . . . . . .  ' . . . .  386,2Oi 
Planter. potato. J. H. Priestley . . . . . . .  . . . . . . .. . . .  386,:K9 
Plastic material while plan ing them into sheets. 

apparatus for securing Iblocks of, F. Curtis . . . 886.110 

Pl.w. J. W. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S81\.8'U 

Plow, G. Wlard . . . . . . . . . . . .  . . . . .  . . . . .  . . .  . . . . . . . .  386.443 
Pole con pIIng. shlftln.c. S R. Bailey . . . . . . . . .  386,3'13 
Potato dIgger and picker. W. �'. Conway . .  • • 386.384 
Power, apparatus for transmitting. F. N. Du Bois iJ86.1l6 
Power te.ter, coin controlled hand, A. F. Martel . . 386,206 
Pl'l� erViDR' food, comDosibon tOI, .\V. H. Daniels. 386,3&6 
, . ; · t�8S. See Balinlil' press. 
j ' i' inUnjl presses, i nk  fountain for, 0.. W. Prouty 386,350 
Pump • • team. A. �'. Werner . . . . . . . . . . . . . . . . . . . . . .  886.369 
Punch, C. J. Eric.on . . . .  386,892 
Punch. tIcket. H. Myers. . . .  . .  . .  . . .  0. . .  asa.437 
Railway. cable. P. F. Barr . .  . . . . . . . . . . 836.17S 
Railway chair, G. V Linendoll 386.1&4 
Railway crOsBIDg. A. M. Grubbs . . . . . . . . . . . . . . . . .  3ll6.429 

Railway, electriC. R. A. Chesebrough . . . . . . . . . .  386,184 
Railway. elevated suspension. R. C. Forsyth . .  386.120 
Raliway metal tie. H. Shultzen . . .  . . . . . . . .  .. . . • 886.357 
Railway spikes, blank for. J. T. Jones . . . . . 386.� 
Railway spikes, manufacture of, J. T Jones . . . . .  386,406 
Railway tie, A. Durand . .  " , . .  . . . . . . . . . . . . . . .  886,889 
Railway tie add tastening, J .  A. Ogden . • 386.156 
Railway tIe. metal , R. Schultzen . . . .  . . . . . . • . . 386,858 
Railway tie, metallic. Flower. Jr .• & Wiegand • 3b6,119 
Railway train!!. apparatus for preventing col .. 

IIsions of. J. W. ,James . . . . 386.403 
Railways, metallic tie or sleeper for, R. T. White 386,Cl 
Railways, tunnel construction for electric. G. T. 

Woods . . . . • . � . . . .  asa,28? 
Rake. See Hay rake, 
Rake. R. W. Dixon . 
Ratchet dri ll stock. J. T. Pedersen . 
Rea-teter. See Hot air and ventilating register. 
Regulator. See Gas engine speed regulator. 
Rod. See Flsbing rod 
Roher. See LRnd roller 

986,SOI 
386,261 

RoUlnJII: mills, feed table for, D. B. Ohver. . . • . •  asa,412 
RoollnlC. S. R. Hawtborne . . . .  . . . •  386,316 
Bovina machine, A. E. Rhoades . . .  ' . • 386.852 
Sad Iron, R. Olp . . . . . . . .  .. . . . . . .  386,259 
Sawmill feed mechanism, A. P. Gibson . . . .  . . . . . 386,111.1 

SawIDg machine. circular gang, T. Manley . . .. .  . .  386, 14i 
Scroll work. making. �'. Hain.worth . . . .  . .  . . . . .  :>86,125 
Scroll work, uniting pieces of. It\ Hainsworth . , . .  S86,lU 
Seam rilbbinll machine. C. S. �'Illeld . . .  • . . . . . . . 386.241 
Seat. See \V agon seat. 
SepRrator, H. C. WhIte ' "  . . .  . . . . . .  . . . . . . 386.118 
Sewing machine. F. T. Lelhch 886.252 
Sewlno: machine embrOlderIDg attachment. J. W. 

Foster . . .  . .  . .  , . . . . . . .  . . . .  386.193 
SewlDlil machine thread controllm,:l roecbanism, 

W. E'. Dial . . . .  . . . 386,300 
Sewing machines. det .. "hable shade for. W H 

Lanferslek. . . . .  . . . .  . . . .  . . .  . . 386.251 
Shaft coupling, R. J. Stuart 886.278 
Shafting. adjustabie sizer for, D. H. Shattuck S86 361 
Sheet metal. manufacture of, J .  Robertson . 386,1bO 
Sheller. See Corn sheller , 
Shlrts, iDsertmg· bosoms In, C. S. Dean 
Shoe nail; .J . E. Klmnall • . . 
Shutter f ... "t�; J. M. Comell • • � ,  . , . . . . . . . .  
SlaDaI .pparatDB police.. . J .  C. W1Iaoia. 

Sower, hroadcast seed. W. I,. MilleI' . . . " . '.' . . . . . .  . 3SIl.lJ8'J 
Sower. broade8st, I. M. Swank . . . . . . . . . . . . . . . . . . . . . .  386.416 
Spark arrester,' G. M. Cooper . . . . . . : . . . . . . . . . . . . . . . . . '886,885 
Spring. See Watcb case spring. 
Stalk chopper. A. �'errel . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 386,100 
Starch froan grain. plant for the manufacture of. 

S. Spitzer . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  386.:163 
Steam and hot wllter for power and heating pur-

poses. means for supplying, W • .  E. Prall . . . . . . . .  386,348 
Steam and hi lt water for. power and heating pur-

poses, supplying, W. E .. Prall . . . . . . . . . . . . . . . . . . . 386,341 
Stone channeling mllchlne, C. W. Green . . . . . . . . . . . . 386,310 

StoPl'er. See Bottle stopper. 
Store service apparatus. N: E . .  Springsteen . , . . . . . . 386,362 
Stove for heating railway cars, E. W. Luce . . . . . . .  386.330 
Stove for rRilway Cllrs, etc; J, 'D.  Scll ibll . . !186,3b.1 
StovepIpe thimble and cap,. A, Willillm. , ll86.227 
Swinll· wind propeIled, 'l'. J. SImpson 3R6,858 
Telegrapb transmitter. automatiC, Z. P. Hotcb-

kISS . . .  ' . . . 386.129 

Telephone, mechanical. F. E. Clarke. . . .  . . . . . . .  386.2:l8 
Telephone transmitter. C. W. Brown . . . . . .  . .  . • .  SE6,SSO 
'l'hlll coupline. D. W '  Smith . . • . .  386,222 
ThIll coupling . .A J SpICer . . . .  .386.276 
Thrashing machine. W. B1atcbley . . . . . . . 386.29'� 
Tie. See Railway tm. Railway metal tie. 
Tile ceiling. J H. Bright . . . : . . . . . . . . . . . . :J86.376 

Tile. ceiling, ,T. H. Bright . . . .  . .  . . . . . . . . . . . . . .  386,3.S 

TIle for columns. J H. Brbrht . , . . . .  . . . '" 386,377 
Tiles. hanger for ceihn�, J. H. Bri2ht . . . . .  • . . 386.�7fI 
Toasting pan. W. T. Van Dorn . . . . . . . . . 386,170 
Tobacco hanger, T. Y. & L. ,I Allen . 386.228 
Toboggan . ,,)  Pusey . . . . . . .  386,413. :J86.414 
'l'oboggan slide, C. N. Grant . . . . . . . . . . 386,123 
Tool holder and tools for the .arue. J. 'l'. Peder-

Inside I'age. each inHl'tion· • • •  71i cente a line, 
Bllck PlllI'e. ench i n 8erti on • • • 81.00 Il l I " e .  

'l'he above are charges per agate line-about elgbt 
words per line. Tbls notice shows the width oftbe line, 
and is S9t in &Ilate 'type. Engravlngs may bead adver
tisement .. a.t the same rate per - agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication omce as early as Tbursday morn-
ing to appeo.r in next lS8U8. ' 
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ings. ' Contained. fn SC1 }j� KTIFIO AM I�RIO.AN SUPPLK .. 
MKNT, No. 632. Price 10 cent .. 'l'o be bad at tbis 
omce and from all neWsdealers. 

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

dePtb.�! 
and furnish eve 

. to drill and comp eta 
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T H E  S T U R T EVANT M I LL. 

Crusher and �uIY.rlzer Oomblned. 
8. MAIION BUILDlN&. BOa'l'ON ,  �.L 

BoSTON, Decembtir 23, 1S87. 
STURTEVANT MILL Co .. Boston. Ma.s. 

GENTLEMEN :-'l'he Sturtevant, Mill purchased 
of you about tbree 

has been 
constant 

at N. 

�RT PHOTO-ENGRAVING co, 
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sen . .  . . . . .  . . . . . .  . .  . .  . 386,<!62. 386.2fiS 
Traction wheel. J. J. Steiger . . . 386,163 
Trllnsom lifter, G. S. Perkins . . 386,813 

able Hone Power an 
BteamDriIling Machtnes or 100 to 
�t!l';,�!:

d 6cent' for lllustrated I MACHINEHY PALACE OF T H E  PARIS 
Plerce WelJE xcRvatorC o. Exhlhitlon of 1889.--Description of tbe maln galler,. of :V"W Y 0.1< .  tbe macblnery Palace, and o t  the 362 "  foot trusses 

Trlip. See Animal trap. 
Trestle, reversible, W' H. Phillips . 386,218 
Truck. car. J .  E. W. Currier . . &6.100 
Tumbler washer. J .  F. McQuaide 386,256 
Twine loo�ener, M. IJ. �aho18 .  380.411 
Type writer cover. G. H. I.asar. . .  386,139 
Umbrella or sunsbade. L. H. Pearce . . 386.260 
Valve gear, H. M Baily. �'r . . .  . .  :l86,284, 386,285 
Vehicle, two-wheeled , J. W Butts 386,107 
Vehile . two·wheeled . F. W Gay. . . . . . . .  306.311 
Violin ca.e. A. T. Van Winkle . .  . . .  :l86.442 
W8,Jlon, buckboard, loleppert &, Gardiner . . . . . . .  :Jb6.141 
Wagon seat .• G. Mahl .  . . . . . . . . . .  . . . .  . .  . . . . . . . .  :J86.H5 
Wagon standard. J .  Hurt . . . . . . . . . . . . . . . . . . . .  386.433 
Washer. See 'rumbler washer. 
Wa.hcr Hal ford &.Becking.ale . . . . . . . . . . . . . . . .  386.198 
Washing mach ine, Ducharme & Erard . . . . . . . . . .  �239 
Washinli{ machine, E. Lommatz8ch . . . . . . . . . . . • . . . . . 386,li27 
Watch ca.e. C. Ie Giles . . . . . . .  . . . .  . .  . . . . . . . . . . . 386.d98 
Watch case spring. N. J }'eJlx. . . . . . . . . . . . . .  886,308 
Water cooler. S. Gluck . . . .  . .  . .  . . . . . . . . . .  . . .  386,244 
Watering stock. tank for. G. �'ry . . . . . . . .  . .  . . . . . . .  386.242 
Wesner, calf, 'V. II. Predmore . . . . . . . . . . . . . . . . .  386,266 
Weather strip, R. C. Redman . . . . .  . . . . . . . . .  . .  . . . . . 386..261 
Weed cutLer. G. Hauschild . . . . . . . . . . . . . . . . . . . . . . .  386.246 
Welding, apparatus 1"01' electric, E. 1'homson . . . . . . 386,4U 
Welding bench for plows. J. Dion . . . . . .  . . .  . :  . . . . . . .  386.:lS. 

Well dril l. Titus & Ciark . . . . . . . . . . . . .  . 336,'180 

Well or cistern covel', J. E, Dlnckburn . _ . . . . 386.375 
\VheeI. See Tract ion wheel . 
Wheel, J. R. Httle . . . . . . . . .  . . . . . . . . . .  . .  . . . . . .. ,. 386.326 
Wh'(,'lil. M. Mc/)owotl : , ::':: . . . .  , . . . . . . . . . . . . . . .  "': . .  386,.lll2 
Wheels, ruanufacturiJlg' metal .  J. n.  1 . l tt le . . .  _ . . . .  3b6,32.:l 
WhUHetree couplinJ{, ]J. A. Melburn . . . . . . . . . . . _ . •  886.257 

\Vindow jamb, J . . Booth . . . . . . .  . . . . . . . . . . . . . . . . . . .. :ib6,lS2 
Wire mat. �'. Hainsworth . .  " . . . . . . .  . . . . . . . . . . .  ;-J.."!6, 1 26 
'V ire winding and unwindtnll mach ine. Rodger '-': 

Mat heson . . . .  . . . .  . . . . . . . . . . . .  . . . . . . 386.415 

For ELEVATOR PUMPS 
The Mason Pump Pressure Regulator Is entIrely re

l iable. It Is used by the Wbittler Machine Co. on their 
elevator systum. It Is also used by the leading pump \Dake .. for 'IU"Aat!lc) �am�,;,.ob\�.x¥,d':t CU., Boston .  
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ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. Wltb directions for construction. Four 
engravings. ContaIned In SCIENTIlI'IO AllERICAN SUP
l 'J�EMENT, 1i9. Price 10 cents. To be had at this omce 
IUld of all newsdealers • .  

CHILDREN'S TEETH 
Sho"ld b e  k ept (Hean Dnd Bri ll"ht. which can be 
done by da l ly  use of the 
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Ideal Felt Tooth Polisber bas no equal." 
A LUXTTltY I .AN ECONOMY I 'A NECESSITY I 

1 1 11  Econom y :  . Holder (Imperlsbable) 31i cents, Pol
lsbeo only. need be renewed. liS (boxed) 23 cents. Deal-
ers or malled. HURSEY M MG. VO., Utica, If. Y. 

'rRADE MARKS. 1�IPressI! 
Baking powder. Gans &, Miller . . .  . . . lli,688 !!!,!!!,!!!!Bl�' 
Blue, laundry, H .. W. Week • . . . . . . . . . . . . . . . . . . . . . . . .  lb,703 HAM'MER$ --=:�a�"" Boots and shoes. Belknap, ('arpenter &, Cu . . . . . . . . . 10.682 ,Qlles II Perbr l'nss C:"". Boots and shoes, Hill & Greene .  . • . .  . . . . . . . . . . 15,698 ........., ..... 
Boots and shoes of all descriptions, A. J. Cllm- .Branch OlBce and Factory, 200, 205 .& 207  Center St., N. Y. meyer . . . . . . . . . . . .  , . . : . . . . . . .  . . . .  " . •  '

1 5,684 ---'--•• ..-__ ..:....=--__ 
Cars, railway stock. G .  D. Burton . .  . . . .  . . . . ' "  . . .  15.1i83 F $70 You can bU� our back-ge,!-red screw , ' .  " ,. . 0 r cuttlnl{. engme Lathe. ) or '2.50 a Catarrh. speClllc, � Iiklns Bros . . . . . . . . .. . . . . . . .  15.�36 bO!,k (,l'he C01pplete Pr.actlcal Ma-
Oo:ll'ee, H. P. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 1 f!.l  Chln1St) that �Ives full IDl!'tructions 
Collars a�d �uff�, J: ll·o�ler . . . . . . . . . . . . . . • .  � �  . . . . . . . .  l�.68j I f�� ti��lT�in�{f,ws:o

a�a��:rcrgi:f����:rid
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e
e;�fg: Collars and culfs. R�verslble Collar Company . . . . . .  1j>.700 n.h the foundation of !L valuable trade. 

Corsets. Worcester Corset Company . . . . . . . . . . . . . .  : \6.704 Workers of Wood or Metal ,  i n  The WorkshoD, Cutlery, pocket, HumasoD & Beckley Manufactur- : I without st.eam power. by using out.flts of Barnes' Pat" d 
iug Compan� . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jo,..95 ��t
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�o��� Gin, P. J,OOpuyt & Co. . .  . . . . . . . . . . . . . . . .  15.6'.1., :15.698 !!Ig tbeir work. Send for Catalogue. 

Gum. chewing, W. D. Chase . . . . . . . . . . . .  . . . . .  15.685 I W. F. & JOHN BARNES CO., l.999 Buby St., Rockford. Ill. 
Hats men's and boys'. C'. H. Garden &, Co . .  , . . . . . .  15,b� Leather. goat and sheep skin . J. Helburn . . . . . . . . . . .  15,692 en :i 011 beef. J. Stern . . . . . . . . . . . . . . . .  . . . . .  15.701 --' IiIIiI 
Paints and pigments. 'l'. Hubl!uck & Son . . . . . . . . . .  15.69!l = ri= 
Pantaloons. Improved Newbur!<her Pantaloons 2: g � Manufacturers . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  15.696 Z l:1li � 
Perfumes and perfumed articles for tbe toilet. J. 

� i aD • & E. Atkinson . . .  . . . . . . . . .  . . . . . . . . . .  . . . . , . L1,681 --' en ;":  WJ 

which are to be used in its construction. \\' Ith 2 en
gravings. Contained in SCIENTIFIC .AM remOA � SUP
P'.EME:<T. NO. 1i94. Price 10 cent.. To be had at thia 
otHce and from ai l  newsdealers. 

Steam! Steam ! 
We build Automatic Engines from 2 to 200 H. P •• 

equal to anything in market. 
A Large Lot of 2, 3, and 4·H .  Engines 

With or without boilers. 10"" Cor cash, 

B .  W. PAYN E ", SONS, 
Box 15, Elmira, N. Y. 
- ---------
ELECTRIC WELDlNG.-A PAPER BY 
Prof. Ellbu 'i'bomson, giving an account of a new way 
�!nr;����u��� !:r�!!'Ne'i!':,C:� �fe�:sacil ���rw�t� 
of tbo! same or of different kinds. II itb 4 11gures. Con
tained in SCIENTIFIC AMEHICAN SUPPLEMlIlNT. No. 1i9". Price 10 c�nt.. To be had at this office and. from 
all newsdealers. 

c iccJ-EOMPLETE. STEAM RUMP , '  
� . eei ]  ONLy SEV E N  DOl.lARS ' - · 

D E MA N D  T H I S  P 'J M P  
O F  Y O U R  O R  IN R I T  E. CEALU, TO U ::: fO R P P I C [ S .  

VA " D U Z E ri  s rATEI'; T 
VAN D uZ E N  a Ti FT. 

S O L E. M A K E. R S  GNC ! N NAT I . 0 =-7  i 

TO BUSINESS MEN. 
Tbe value of the SCIENTIFIC AMERICAN as an advertiSing medium cannot be overestimated. Us circulation Is mllny times greater than that of any similar lonmlll now published. It goes into aU the States and Territories, and I. read In all the princilial libraries and read Inc rooms of the world. A busine", man wants 80methlllll 
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� advertises In the SCIENTIFIC A�p:UlCAN. And do not let the advertlsin!! &l<ent, IntlU

l
nce you to oubstltute 

:���tf!:�
r If�P�f ��bU�������n J!I;IC����lg:C�de wl�

e
f: for your interest to adTertise. This is freQuentJy done, for the reason taat toe sJ{'ent llet8 a larger eommis8ion from the papers having a smull circulation tillln I. allowed on the SCIENTIFIC AMERICAN. �'or rates see top of lI .. t column of this plI«e. IIr addresa 

M U N N  "" CO • •  l·u .. I 1"  .. ...... 
361 Ih·oadway. N ew Y ork. 

92 Pearl St .• Boston . MallO. Photographic  fiash light material. 'l'. H. McCoJlln CCt _ � � & Co . .  . . . .  . .  . . . . .  . . . . . . . .  .. . . . . . . . .  15.699 � Z � :- COSTS IN MANUFACTURES.-A LEC-
Shirts and drawers. Havens. Geddes & Co . . . . . . . .  15.691 =- ac ="l � ture by H. Metcalfe. U. S. A • • delivered tn the Sible,. 
Uml:rellas, A. Hall & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 15.600 ::t ... • ��':,,;�:l"«;;ft.�t�:.r:�'::rneg,�l�y:���m v���a�: 

I&. aD Ii!: paper. Contained In SCIENTU'IC AMERICAN SUPPLE-

DESIGNS, 

Badge, E. 1.  Nottingham . . . .  . . . . . . . .  18,468 
B1ou.e. lady's . H. F. Uuke . . . .  . .  . . . . . . . .  18.(60 
Dressmaking tool, L. B. lIale . . . .  . . . . . . . . . . . . . . .  IS.468 

Fringe, G. S. Hensel et aZ . . • . . . . . . . . . . . .  IS.461. 
Game tablet • .  ornamentation of. J. W. Spalding. IS.470 
Hllndkerchlef. Gideon & Rhodes . . . . .  . . . . , . .  . . . .  IS.462 
Handkerchief. R. H. Rose . . . . . . . . .  . . . . . . . . . . . . . .  lS.469 
Helmet, J. [elmann . . . . . . . .  . . . . . . . . . . . . . . . . .  18,474 
Lamp shade, J •. Hinrichs . . . . . . . . . . . . . . . . . . .. . . . . 18,465 
I,amps, etc., vase for, C S. Upton . . . . . • 18.471 

Mail boxes, front for. A. & J. L. Culbert . . . .  ·. . . 18,418 
Mustard cup. T. B. Atterbury . . . . . .  . . . . . . . . . • 18,457 
Pitcher. L. HIDrichs , ... � .  18,466 
Range or cooking .tove.· G. C. Bascom . . . .  ' " . 18,472 
Spoon. fork. or knife handle, ornamentation of a, 

J H. DavIs . . . . .  . . .  . . . . .  . .  . .  '. . .  18,469 

Spoons and like artlcies. bandle for, J M. Culver . . 18.458 
Ve. sels. top for Incased, J A. Frey . . . . .  18.461 
Walls, surfRce ornllmentatlon of, ]<'. Kosku! . . . . . . .  18.467 

A printed copy of the specillcatlon and drawing of 
any patent ID the foregoing lIst WIll be furnished from 
thIS office for 25 cents. In ordering please state the 
name and number of . the patent desired. and remit to 
Muon & Co .• 361 Broadw:ay, New York. 

Canadilln Patent" may now be obtained by tbe 
Inventors tor any of the IDventlo"" n .. med In the fore
gOIDg hat, provided they are 81mple, lit .. cost of l<4O 
each. If. complicated the cost will be " little more. For 
full Instructlons addrellll Munn " Co., a&1 � .. .,., 
N .... York. Ot.iaer lOnQD. patenta m&J alao be obtalnect. 

j = .; ::nr�' 
at'{.::nv��iI��.

cents. 'l'o be had at this omce 

Coo? - ro= � �:-=;;:::=::;;,;::--;;:-=:::::;;:-: __ =:::::;;=== .� ;� t Scientific Book Catalogue 
z: C ;,.  RECEN T L Y  P U B LII!!HED. 
� � Our new catalogue containing over 100 pages, Includ-
__ III Ing works ou more than fifty dlll'erent subjects. Will be 

mlilled tree to any address on application. 

PAT E N T S .  
MESSRS. MUNN & 00 •• In connection with the publi

catIon of the SCIENTIll'IC AMERICAN, continue to ex
amine Improvemants. and to act a.8 Solicitors of Patents 
for Inventors. 
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preparatIOn of Patent DraWlDgS, Specitications. and the 
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on Infrinllement8 of Patents. AI1  busiq.es8 int.rusted to 
them is done with �peciai care and promptness, OD very 
re&llonable tenns 

A pamphlet sent free of char�e. on application. 'con-
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Designs. Patents, Appeals. Rnis8ues. Infrinjlements; As
slg/lments. Rejected CaBes, ' IIlnts . -on the Sale of Pa
tenta, etc. 

We also send • .freeo! c�, a !!ynopsls of Forelgn ·Pa
tent Laws, showing the co.t and method of securing 
patents In all the principlII countries of the world. ' 

BfJNN .. CO., SOlleUon ot PateD'., 
361 Broad .... '. New' York. 

BIlANCH OFB'lCKS. -No. 622 and 8M F S_t, h
allie JhdIdinII n.,. 'lth 8t.n1at, W.¥lainIIf.eA. D_ C. 

MUN N "" VU •• Pubhsbers SClentlllc Amenoaa, 
381 Broadway. N ew YOI·k. 

Clark's Adjustable Wing 
Venti lating Fans, 

For Ventilation of evOl"T de. 
scriptIon. 

::S:ea.vy F� 
FOR DRYERS. 

Results Guaranteed. 
Catalogue Free. 

GEO. P. CL.A.BK, 
Box L, 

Wlndsor · l,ock •• VOBB. 
New York Agent, 

James Goldsmlth. 74� Broad.....,.. N. Y. 

ELECTIIC UIHT AND · POWE.B. 
Edco system of Arc and Incandescent Ltghtml'. J)j,. 

rect or In connection Wltb the Storage Batteries oftae 
JUectncal Accumulator Co • .  Dyn .. mo!. ·Motora, Lanqot, 
Battert� and General Illeetrlcal !'IU

�
Plle •• 

THE ��VcT':�rD���fll ... :i::r.tlZ1». 

© 1888 SCIENTIFIC AMERICAN, INC.



AUGUST 4, 1 888. ] j'citutifi c �mtri cau. 
H E N R Y  C A R E Y  B A I R D " CO. 

T H E  I N T E R NA T I O N A L  CYCL OP E D IA. I lDdustriai Publhhers, Book..elle rs, aod Importer., 
8 1 0  Wa l n u t  St •• l'hiladel phia, I'a . . U. S. A. 
g:rOur new and Revised Catalogue of Practical and 
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eDce applied to the Arts, sent free and free of pr,stage � 
to any one in any part of the world who will furnish his 

I 
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address. � � 
School of Pharmacy. ! !  CORNELL U N IVERSITY. !� 
Courses in Practical Pharmacy, Pharmacognosy. g � MaterIa Medica. Chemistry. Toxicology, Botany. etc. ,Q Q) 
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school wi l l be '5ent on application to the Tl'Cal!nn"el." ef 8 � 
(jurllell Uuivel·",i t )�. J thnca, N. Y. ;: ';5 -- - --- - 'O eD  
n ll epll�lnnd Post and ,lel ell'l'npl. U e pnJ'tm e n t  g; � 
'C.- -llleteoroloaicnl Brauch .-The New H Wea.ther .d 
Chart of Au�trula8ia at !1 A. M,," published daily except I :s .. Sun dRYs and holidays, by the Chief Bureau at Brisbune � 
(e�tahJ ished by the Queensland government, January 1. � � 
��7�n���?�1�ti�c�i���n 
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�I'his large Chart contains g-raphic delineations of the � :E  
data hereinafter mentioned, derived by wire from sev- E-i 
enty-two �elected observatories distributed over West-
���tt�����:ha�W��t'ifQI;-;'�;;�f���', £l�:�a�u����l:�a: COMPREHENSIVE, CONCISE, LATE AND New Sout.h Wales, Victoria. 'rasmania. and New Zea
land. besides collated information from about three 
hundred i'5mal ler stations. Addition� to the number of 
reporting station� are made from time to time as the 
telegra ph l ines extend, and a� new observatories are 
founded in the VHst regions of the interior. The follow
ing data and elements are lithographed in black and red 
on the C'h8 rt : In red--barometric reading'S and isobaric 
hnes. shade temperatures. areas of clear sky, and 
amounts of cloud. In black-direction and force of 
wind, percentage of humidity. rain falling and symbols 
for other bvdrometeors, state of sea : also extreme shade 
temperatures, hydrom�teors, and rainfall during last 24 
hours, together with any necessary remarks, including 
wet bulb temperR.ture� when the percentages of bumid
ity are below 12 (a value not unfrequently nccurring at 
Alice Sprmgs, Boulm, and other places near the centre 
of the Austral ian Continent). It is hoped that scientists 
�r�ce:b�fo;�irh:�6:I��t�s�

h
�0��'��"e �ta,�s�Tg:I�f��� 

various climates of Australa�ia-a task never before &t
tempt eo. Specimens may be seen at the office of the 
Agent-General for Queensland, 1 Westminster Cham
bers. Victoria. Street, and at M r. Rtanford's, 5.1) Charing 
Crose, London. S.W. Apply tn CLE,\lEN1.' L. WRAGGE, 
Government Meteorologist, Brisbane. OTTO lAS E N I I N E S .  

Over 2 a , O O O  ",old. 
Horizontal . . . . .  Otto . . .  Gas Engines. 
Vertical . . . . . . . .  Otto . . . .  Gas Engines. 
Twin Cylinder • .  Otto . . . .  Gas Engines. . 1 Gas Engines CombIned . . . . . . .  Otto . . and PumpM. . . 1 Gas Engines Comblned . . . . . . .  OUo . . and Dynamos 

CHEAP. 
A CYCLOPEDIA OF GENERAL REFERENCE. 

The most useful addition a manufacturer ever made to his Office, o,r a mechanic to 'his home. Sold on 

the plan of easy monthly payments. Anybody, anywhere, can buy in this way. Send for eirculars. 

Agents wanted. DODD, MEAD &- C O . ,  Publi8her�, '7 5 3 ,  '7 5 5  Broad_ay, Ne_ York. 
Mention this paper. 

TELESCOPIC OHJ 1WTIVES AND MIR' I OIL WELL SUPPLY CO Ltd rors. Their preparation and testin£.-By H. Grubu, F. • • 
R. S. An !nterestlng description of the proces�es now 91 &- 92 W A'rER STREET, 
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J!lass. Conteined in 8ClE.'; T I F!C AMERICA N  SUPPLE- Manufacturers of everything needed for 
�;t��ea'�M��t'fi� �,:t:o,.r��
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be .A.:B.TE SI A _  �ELLIS 
either Gas, Oil, Water, or Mineral 

Tesh�, Boilers. Engines. Pipe, 
Cordage, Brining Tools, etc. 
III u8trated catalogue, price 
lists and discount sheets 

on request. 

PETROLE U M  FUEL.-AN ACCOUNT 
of the Pennsylvania Railroad's experiments with the ��:f��:ort o;
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road with coal oil as a fuel. Contained in SC I E N T I FIC 
AM l<:RICAN SUPPLEME��' No. 6 1 :i.  Price ten cents. 
To be had at this otllce and from all newsdealers. 

Shepard's New $60 Screw·Cutting Foot Lathe OTTO GAS ENG INE  WORKS, Foot and Power Lathes, Drill CHICAGO,  P H I LADELPHIA. Pres.es, Scroll Saw A t t a e h. 

UILD g. GARRISON n:aents, Chucks. Mandrels. Twist Ne w  York Age
1's�esey SU'eet. G ex, . . �£�����;'; ��f!f.

ers
i,�ti.;es 00 

SEVERN AND MERSEY TUNNELS. - :a:B.C>C>K.LY1'I". -. Y •• U. IS • .A.. 
fo�

e
��!r;tir�

t�iOZt�s��2utf!ts 
Full des�rtption of these two imllortHDt engineering �c�b���� ������i�R �ru�:�r_]f��i�

at
Vn���':Vf,�i':;� Address H .  L. SH EPA ItO , works, WIth t.wo engravings. Contained in SCl ��NTIF]C : of the highest efficiency. Pille)' 1·)'e88 P u m ps, A i l', , =at ����;II�I!!!'I AHEN'J', A�IERICA:'\' �UPPL I':M �:NT, No. 604. Price 10 cents. To GnfOl, nnll A ci tl IJlowel's. Ah' COlnpl'H8I!IOI·S. 1 ,,= 134 E�l'�). t
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t tl)' O . be had at thIS office and from aU newsdealers. Boiler Feed l'um ps, etc. � "') 

� ENS"lU,AER POLYTECHNIC INSTI
� 'I'UTE. Troy , N. Y. TluJ oldest Schoo! oj Enyinuring in the Unitea StaW!. Next term be!<ins Sept. 12. 
'rhe Hegister for 1888 contains list of graduates for 62 
yearl'\, witk t.heir pORitions ; also course of study. re
�u1fements for admission, expenses, etc. Candidates 
hving at a dI1dd'����a6f�[fiaM�n���Fll��� 8Pr�;t

S
Dr. 

E R I E  ENG I N E  WORKS .w����;��:::��i1;":;:/A STAT I O N A R y - P Q R TAB L E -AG R 1 CU L.TUR A L  - e: N G  1 N �  S S TAT I O NA R Y - F' OR TAB L E  � V E R T I C A L - 8 0 1  L... E R S  

THE PENNA. DIAMON D D R I LL & MFG.  CO. 
I I I RD S IlOltO, I'A. ,  Builders of High Class 
Steam EnRines. Diamond Drilling and General 
Mach inery. }'lour Mlll Rolls Ground and Grooved. 

VV" .A.TE� 1VI C> T C> �&.· 
The most efficient and economi
csl means of obtaining from one-��:;�J'� fi�

e
��)�g��;�¥cl.
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the greatest amount of work with 
the use of t.he smallest stream 
of water, special-ly adapted for 
running cheaply and efficiently. 
Printing Presses, Elevators, 
Church Organs, Coffee MilIa, 
Sewing Machine!:5, Lathes, Den
tal Contrivances, and in fact, 
any piece of Mechanism. 

Uin2'h antton lI ydl'au lic 
Street. Bingluunton, �. Y. 

WATC H M A K E RS 
Send for ltEIlUCED l' 1t 1 ( � E  LIS,)' of \\ hircomb J .n lbeM, date of July 1. 18B8. 
American Watch Tuol Co .• Waltham, Mass. 

" O L�\]� Y  w .  �I A:SOl"i &. c o  .. 
FRICTION PULLEYS CLUTCHES all.[ ELEVATORS 

l' Il0 V I U EN C E, It. I .  

PA.'l'UITIlD Jt!Ly 31, 1888. 

PERFECT�SPAPER L E N E w  ..........,.,. F I  
The Koch Patent }I'iJe. for preserving newspapers. Mag
aziups. and pamohlets, has been reCf�ntly improved and 
price reduced, S,llbscribers to the SCl l�NT I F I C  AME l U 
('AN  and SC I E '\TIJfIC A l\J E fdC'.A.N SUPPLEM vNT can be 

P I P E  C O V E R  I N G S  
Made enth'ely of A SB ESTOS. 

Absolutely Fire Proof. 
BRAI DED PACKING. MILL BOARD, SHEATHING, CEm:l\"T, FIBRE AND SP.:CULTIES. 

ClE3[.A.LJ!WEE� IS-":E-E_C:JiJ cc> •• FC>C>T E. OTlE3I: 1ST., _. Y. 
B R A N C H ESI P h l l a , 24 Strawberry St. C h l c " go ,  86 E. Lake St. P itts b u rg, 37 Lewis B lock. 

HARRISON CONVEYOR ! 
Ha!'�g 6rain, Coal, Sand, Clay, Tan B�rk, C inders, Ores, Seeds, &c. 
(,����. I BORDEN, SELLECK & CO. ' { ��'�':,rsJ Chicago, ilL 

ETIOLOGY OF SCARLET FEVER -A 
lecture by Dr. E. K1ein, F.R.S., on the communicability 
of scarlet fever tbrou.zh the use of mtlk derived from 
cows to whIch a mild 10rm of the disease has been given 
by man. Contained in S(aE � TIFIC AMER1CAN SUPP[,E
lIIEXT, No. 629. Price 10 cents. To be had at this office 
and from all newsdealers. 

r name on in Rubber, only 20Ct8. silver. 
tTClub of 6 different names for II. bilL 

ClosE'S to carry in pocket. Strong-est made. 
RUBBER STAMP CO;, New naven. CODn, 

BALL F.NGI N E CO. 
E R I E ,  PA., 

MANUFACTURERS OF 
AUTOMATIC CUT ·OFF ENGINES 
For ElectriC Lighting. 'rex:· 
tile and Paper Manufactur
ing, and aU purposes where 
a close p:overning engine is 
lndi.pen.able. 

GLACI A L  E POCHS AND THEIR PE-
riodicity.-By A<1olphe d'Assier. A presentation of the 
con.ider"Uons thut tend to establish the fllct that the 
progressive cooling of the earth must. in the course of 
ages. have produced circumpolar glacierS, and that the 
periodiC and alternate return of these in the two hf'mi
spheres is closely connected with the secular displace
ment of the perihelion, Contained in 8CIE�'I'IF I C  AlU:&
leAN SITPPLEMEKT, NOS. 63 1 and 632. Price 10 cents 
each. To be had at this office and from all newsdealers. 

W Eocyclo. E Diamond L Book free, L pedia of Drills and 25C. for 
100 Engrav Ljghtni�g mailin� it. 

ings of Hydrauhc American 
W E L L  WELL Well Works, 

T O O L S, Machines. Auror&, lll, 

RAILWAY AND STEAM FITTERS' SUPPLIES 
Rue's Little Ginnt Injector. 

8CREW JACKS, STURTEVANT BLOWERS, &c. 
J O H.N S. URQUH ART, 46 Cortlan dt St., N. Y. 
GOLD MINING MACH INERY. - DE· 
scription of B0me new mining plllnts COTIstructed in 
Englan6 for use in the Transvaal, Austria and Hungary. With 10 figures. Contained in �CIKNTIF]C AMERICAN SUPPLF.MEKT, No. lill a .  ! 'rlce 10 cents. To be had at this office and from all newsdealers. 

Truss Boop Driving. 

BARREL, KEI,  
HHgsltead, 

AND 

STAn� M H � H I ;\ERY. 
Over 50 varieties manu

factured by 
E .  &. B .  H o l mes, 

BUFFA 1.0. N. Y. 

C A M ERA BELLOWS. - F ULL D ESCRIP-
tion. With 12 figures, t y means of which any ttmat.eur 
can easily make a camera bellows for himself. Con
tained in Scn:�TIF IO A MERICAN SUPPLEMENT, No. 62;). Price 10 cents. To be had ot this office and 
from all neWSdealers. 

E MODEL and L SendforCircnlars, 
XPERI MENTA C.E.Jones&Bro. 

A CINCINNATI, D. WORK SPECIALTY. (Mention 'hi' Paper, 
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" SClEN'l'lFlC A."ERlCAN " in "ilt. Necessary for 2nd � MACH I NERY if!:!.. � every one who wishes to preserve the paper. Address ��. � MUN N '" CO., PUbIlS��S SOIENTIFIO AlIIl!:aICAN. 
N. Y. Mach'y Depot, Brid!<e Store 16. Frankfort St., N.Y. 

CUR�c�!�!R�AE A NV�:A���T :ALp��sUE !8� 2�gc�,n!�rn�§9�I�w�)!£i��{£f: 
IONED EAR DRUMS Perfectly fte- Contained tn SCIKNTIFIC AMERICAS SUPPJ,EMl:NT, sent iects. Catalogues on appJication, Part 1 Optical. 2 
store the Hearioji{ whether deaf.. free of charge to any address. Mathematical. 3 Meteorological, 4 Magic Lanterns, etc. !les.s is caused by colds, fevers. ,!r � M UN N '" CO . . 361 Broadway, New York. 1 .. MA�A ... SE, SIS llIndi.on Sn-eel, Chic8aro, Ill. Junes to the natural drums. InVl8lb� • comfortable, always in position. M.u-.;; .. �i�::!rtrw�t'!'t:��'Wifl'��� i C E  & REF R I G  E RAT I N  G t��h

i
'YoR�

or
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pr::if��lK f�;!l'u:!n{l�":h�'s C�;ll:'r��
"
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:;!I":f ��; u. �. A ."1II01'ed C I'uiliie l' " lli n i n e."- NAVY DE

PA I I TMENT, WASHINGTON, J1tly 10, 1888.-Sealed pro
posals will be received at this Department until 12 
o'clock noon, on Friday. tbe 10th day of Augu!>.t, 1888, 
for furnishing the materials reqUired, under the Bu.reau 
of Construction and Repair. for use in the construction 
of said cruiser, at the �avy Yard. BrDoklyn. N .  Y. 
Printed 8chedules of the materials and articles required, 
arran�ed in classes and particularly described, b1ank 
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c lasses as designated in the schedule. but no bid for H. 
portion of any class will be considered. Proposals must 
be made in dupJicate and enclosed in envelopes marked 
" Proposals for Materials for the • Maine,' " and ad
dressed to thf> Secretary of the Navy, :Navy Department. 
Washington, D .  C. The Secretary of the Nevy reserves 
the right to reject any or an bids. as, in his judgment, 
the interests Of the service may :require. 

D. B. HARMONY. Actina Secretary oj the Navy. 
'I� I�a�vi:� �s��OR�����:ctP6·: I��I�tl�·C�:�� �T��u�if;: 
surrmce Cos. Ii'or catalogues, prices, or local agenCies, address Hill Automatic Sprinkler Co., Columbu�. Ga. 

P A M AT E U R  
HOTOGRAPHY. 

The most fa<cinating 

A M U S E M E N T 
for home or outdoor 

recreation. 
Anybody can do I t  

by Simply l oliowillg di· 
rections as given in The 
Amateu r  Photographer, 
a complete gUld e t o pho· 
tography, whioh accom· 

f.a.:'���:��� �a:�h�'
S'�� 

plest, most conci.e and 
practical work published 

Complelle Outfits, 810.00 and upward. 
ROCH ESTE R O P T I C A L  C O M PANY, 2 I Aqued uct Street, Rochester, N. Y .  

HISTORY OF THE ELECTRI C A L  ART 
in the U. 8. Patent Office.-By C. J. Kintner. .An Inter. ebting history of the growth of electrical science in thJs ��d!{lin a:o�s��:l��

s
oF�h�

o
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or
do�T���

t
J\f! SCIEl'\TIJI'IC AM lt;RICAN SUPPLKME!\'T No. :,}44. Price 10 cents. To be had at this office and from all newsdealers. 

AIR, PURIFI C ATION OF. - BY D. 
Prince. M .D. An experimental study in re " &.tion to the rem ova from the air of the dust or particu i ate material. 
r�flc�rg�s

t
�i����:.

ce
l}iTl1b�rri�6�:· ���l�fri);d airid

s�i�:� 
T I FIC AMIUUCkN" 8[J PPL��M l��T, No . .:.")69. Price 10 
cents. To be had at thIs office and from ail newsdealers. 

.A. S S I C N E E'S B A L E. 
Smith, Beggs & Ranken 1Iiachioe Co. PrOptrty. 

EmbraCing nearly an E ll ti .·e IUock ofCiry Real Es. tate , described as tollows : The � h ol e  11lain �tl"eet 1"1'Ollt .. f (l i ty Block N o .  t:.!96, being 2!0 leet on west side of said street, wlt.h a frontage of 1 ti O  feet on 
enst side fl f �eco l l d  � 1 l"ee l ,  300 feet 0 11 soutll 
side of Inonroe ", I l" e  .. t (entire block front), by 1 30 fet't on nOl'th t!iide of Cl iu to)) �tl'eet, being I.ots No�. 34, 35, 36, 1,2, and 63 of said blOCk. Also a11 the improvements, machinery, fixtures, tools, and patterros on the above described premises. 'I'his property (being one of the larlZest and mo�t complete �stablishments of the kind in the Western Count.ry) will be sold by the underBi�ned, by order of the Court, nt auction, on the prem� 1ses, to the highest bidder, for cash, f'ubject to a mortgaf!e of about $60.(M)O, on Tuesday, the 21st day of August, 
1888, between the hours of 12 o'clock noon and 2 o'clock: P. �1. of said day, WM, H. 'rHOMSON, Assignee. 
ST. I,OUIS, Mo., J uly 9, 1888. 

At Boatmen's Saving Bank. 

FOR SAL E .  �;�\� :�g ���;,:::r:�� ��o�
e
��ac

c
��� Fixture, patent 3t)5,6M. Address Box 802, Hartford, Ct. 

FOR �A L l�-Can1idian and English patents on bani or power wUHhing machine. W. T. Venable, Chri�tians 
burgh, Ky_ 

D UP, .EX G ,\ S  REG U I . A 'I ' O R  { ' O .  City, 
county, and state rights for bale. On exhibitioll 
at 10a We.t 4 1 st �tl"eet, N ew York. 

T� Sc ient if i c A merican 
PUBLICAT IONS FOR  1 888. 

-0-
The prices of the different publications in the United States, Canada, and Mexico are as follows _ 

RA'I'ES BY MAIL. 
The Scientific American (weekly), one year $3.00 
The Scientitlc American Supplement (weekly), one 

year. . . • . . . • . .  5.00 
f£he Scientific American, Export Edition (monthly) 

one year. . . . . • . . • . 5.00 
'l'he Sci�ntitic American, Al'chitects and Builders Edition (monthly), one year. . . . . '" 2.50 

COMBINED RATES. 
The SClentific American and Supplement, $7.00 
The ScientifIc American and Architects and Build-

ers Edition, • b.OO 
The Scientific A merican, Supplement, and Archi-

t.ects and Builders Edition .  . 9.00 
Proportionate Rates jor Sfa; Months. 

This includes postage, which we pay. Remit by posta or expreS8 mOJley order, or draft to urder of 
.MllNN '" Co.. 361 Br ... tlw..,.. New Y.� 

© 1888 SCIENTIFIC AMERICAN, INC.



Inside l' alre. each in.err lon w _ _  , :l  cent. a line. 
Back l'aae, each inlOerl lon _ _ . - 81 ,00 a line. 

The above are charl{es per agate lme-about eight words per l ine. 'I.'his notice shows the width of the line, and is set in agate type. Eugravtngs may he ... d advertisements at the same rate per 8J{ate line, by mea8ur�-, ment, as the letter press. Advertisements must be received at publication office lIS early as Thursday morn-ing to appear in Ilext issue. ' 

The March of Progress ! 
O U R  LATEST I M PROVEM ENT I 
.. Competition h the life of trade," and If you 

have not seen our Improved 83 Shoe, made for the 
Summer nnd Fall trade of 1 888. you cannot Im
�ine how lively trade is. or how hard our competitors have to work to keep within sight of us. Ask your retailer for the James Means' 83 Shoe, or the James Means' 84 Shoe, according to your needs. 

I HO W TO !lAKE AN INCUBATOR.-
Full directions, iJlustrated with 7 filnlres. Also dlreCo' �8r":.�Ni�:JC °i:::��N

t
��:lf:���No. 'ifr��'f.�?ce \'A 

cents. To be ha(\ at this office and from all newsdelLlers. 

[AL GUST 4 ,  1 888. 

CHAL L E N G E  F: �oEf, t'\Yw G"RA' I'i}f,.}t;'�� 
T H I R D  AND  G U M B [ R L AND P H I L A  

J A M E S  B .  EADS.-AN ACCO U N T  O F  
the life and labors of this eminent enldneer. With a 
portrait. Contained in SCI E N TIF IC AMERICAN SUPPLE
MENT. No. :lUll. Price 10 cents. To be had at this 
office and from all newsdealers. 

THE AMERl�AI �ELL TELErH�HE �� • 

95 M I LK ST. ,  BOST O N ,  MASS. 
Positively none genuine unless having our name and 

�f�c;o"�'!v'l'lll
e
�J'ci:!�:rs��!�';,�°l?;oli1�:;'����hi!

l
m.l'g 80; if YOU dO not insist, some retallers will coax you into buying inferior shoes upon which they make a larger 

If�JOHIf M.RIA ----��;;���;;:=-'-----; ... ; This Company OWDIi th e Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465, and January 30th, 
1877, No. 186, 787. 

protlt. .MEANS' 
SHOE 

E LLE D I N  
U N E g UALl.E:D 

D U RAB I LITY 

L I T T L E  W O N D E RS 
FIG.· 5, �=- - - - -....., 

� 1 C I : I I � S Q . � 1 !il llllll-
I' C J J S T A B " C " ' ' O N L  T U :) L  1111111'11 ' 1  
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T O O L S  FOR E M E R Y  W H E E L S. 

And shaped Diamond Carbon Points, india
g:

nsilblp. for Truing Porcelttin, Hardened 
� an'itebo��!��I����I's��gr ¥�E�g f�!r.¥:�� ... �����::-:81::rg��:�g����

c
�h':,�� :c:'i��� 

a marvel ot the age for efHciency and dur
ability. doinl{ that which no steel tool can 
dO. After turning the 'Rolls, when·lnspect
ed by 8. microscope, there is no perceptible It�fI��,;?��W p�:e��'in:��f�

i
[:�ti����l�� 

try ano in Europe. The subscriber is 
hIdenttlied " with the "E'l'l1£'11I WheeZ H trade 
as the Pioneer Maker of Diamond Tools 
since introducing-the UBe of his Points and 
tools for the above pur:pose. Numerous 
composite wheels and new industries ,hav \, been created where their " value"· has .-
proved Incalculable .. Diamond · Points reo 

ground and sharpened. Carbon �OOl8 reset and new car
bons furnishe(\ for the same. .i\iso. glaziers' diamonds 
reset. ' Send number of Tool.d�ired to . 
J .  DIC K I N SON ,  64 'NaSSau St., N � Y. 
PHflUSIS. -A PAPER B Y  DR. H. C.  
=�'ig�
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ENTIFW AMEltl OA N SUPPJ"E.\I ENT. No. li94. Price 10 
cents. To be had at this office and from all newsdealers. 

STrAM PACKING  
Bofler Coverings, Millboard. Buotlng, ::- Building Felt, Liquid Paints, Etc . DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREa. 

H. W. JOHNS MFD. CO • •  87 Malden lane. N. V. 

Mention this paper. 

R
R IO S E R V A T I O N OF M E A T  Without Cans-Egg shell metliod. 

Apply to DR. SALZER, 613 Park Ave., Baltimore, Md. 

E LECTRI CAL STRESS.-AN INTER
r�!�I1fxf.���

r 
at:fiel���;;-c �et:el�':,C::Ju��r!�� d�tf:::�� 

potentials. With 9 figures. Contained In SCIIONTIF I C  
AMEIIICAN SUPPLEME 1<T, No. 646. Price 10 cents. To 
be had at this office and from all newsdealers. 

Novelty H�ir rUrD,�el. 
Expose an Immense Heated 

Surface. 

Fourteen Years of Test. 
Universally satisfactory. 

Send for " Our Furnace Book." 
Abram Cox Stove · Co" 

M ICROS' COPES PoZese.pM, Spefta-
cle8, Lantern SltdeJJ 

Baf'M1&6te'1" , Photofl!'.!!-phic Outfits for Amateur8,: _Pifda 
GloMea,ftc. W. H. W aho sley & Co. Philaaa.,Pa. 
Diu. price list free. Send for Special Bargain Lillil. 

IT PAYS to sell our Rubber Stamps. Free Catalogt!e 
to agents. Chandler & �'Isher, Cleve1an<l,O. 

THE CUSHIAN KEY DRILL CHUCK. 
This Is an improvement over 

all other chucks of Its class 
and is fully guaranteed. 

DIAM. HOLDS 
No. 1. 2 in. O to � in. 
No. 2, 2� In. 1-64 to " In. 
fa����!'l t:; 

t
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CHUCK Co., Hartford, Conn. 

HOME·MADE INC UBATOR.-PRACTI-
cal directions for the manufact.ure of an etlectlve tncu
bator that has been carefUlly tested and found to per
form all that may be reasonably expected ; with dlrec· 
tions for operattng . .  With 4 llgures. ContaIned In SCI
ENTIFIC AM reRICAN SUPPLEXENT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

IN  CAS BI LLS TO MAN U FACT U R E R S  
By ·adoPtlna: ' Chamberla I n '. OaB Controller B ll rner." 

42 page book reaa:y. AM. GA S ·SAVING CO., SPRINGII'IELD. MASS. 
Branches : 783 B'way. New York ; C. D. LEET, U. ScHote!, Boston. 

KEVPII'EL &; ESSER, New York • 

INDEUBLE DRAWING  INKS. 
Ilack, IIroWII, lIluG, Gl'eell, Scarlet, CarmIlIe, YelloW. 

The best ever produced. Have onr Patent 
Ink Filler, which regulates supply to pen ; 
prevents solltng outside of pen-blades ; Is the 
only cleanly device for filling pens. Sample 
assortment, seven vials (of above colors), 
mailed on receipt of 50 cents. 

LIGHTNING CONDUCTORS.-DESORIP-
tion.o.t anew form of'l'Pparatus for testinl! lightning con
dueror .. , and the met110d of using It, D iustrated with 8 
en�ravlllllll. Contatne .. In SCIENTlPIC AMERIC.AN SUP-

I PLEMENT, No. :l9ti. Price 10 cents. To be had at this i Office an� from all newsdealers. 

B I CYCLE 
BARGA I N S  

00 S;���:;�berCO��:;iaS, 

~ 
(all sizes from 50 Inches upwards). 

. Ball beartngs to front wheels and ped-
als, droPPlld handle bars, Kirk

patrick saddles. 
. Reduced f" om 8100 to 8'J1i. � ClATALOGUE FREE. 

�O�El �FG_ CO_. 
BOSTON, MASS .. 

NATURAL GAS INDUSTRY AT PITTS-

TIFIC AMERICAN SUPPLEMENT, No. 62' . Price !Ocents. 

� .  ' PATENT , JACKET KI!!:TTLES, 
Plain o r  Porcelain Lined. Tested t o  100 lb. 
pressure. Send for Lists. . 

HAND, BURR & CO .• 
614 and 616 Market I:!t •• Philadelpb,la. Pa. 

STEEL BALLS. 
For Anti-Friction Bearings, of Best CaRt Steel. Hardened, 
G .. oand, and Barnished, from 
8-16 In. to 2 tn. diameter. 
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cety of :QgIBh warrant

pr Samples and price8 on applica-tion. . 
, R o l l l na:-Mach l ne Co., J!!Uehbura', M .... 

�b���m�PatP�:�i���A�VV���'��i�f�5���1s�1������a���{0���h���Ch�.Co�a�:�lt!r�����dV�I���I���O:"�::�'lJ��������������������� Hyatt Pure Water Co. To be bad at this offi�and from all neWSdealers. 

NATtrnE'S PROCESSES N'"EI� G:r..&B EI�C3rIN'"EI PurIfY .... 1!>O.OOO •• OO Gal-
lon. DaIlY. " Th d · " Adopted by TW1lNTY dlf- e Ba I w i n ferentcrnES and Towns, and 

a THOUSAND or more MANU
II'ACTURER� etc., in the Unit-
�e.S�1f�ou�g"1�:;:� I

n
. 

HAS NEVER FAILED. 

COM.,PANT, 
l8, 18 &. 20 Cortlandt Street, NEW YOR� 

ExMbited at the lata American InBtUute Fair, Nww York. 
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remaining lights In the Slightest dellree. A marvel of beautY
l perfection, and power, adapted to IIghtinl>:. pU
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e
�::r��:.r�:h�ap pewer 1.0 r&q re . Manu-

01;1.& Elro1;l::l.er& � 00. 
Eleva.tors and HoiaUnar MaclaJnelT, 

lUi PARK ReW, lii l!. W  YO�K. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceli 
thereof. and liable to suit thE'refor. 

'J:' ::a: El 

J t itutifit �tutr i ,au 
ESTA BLISHED 1�6. 

The Blost Popular SeleDtllle Paper iu the World. 
Only 83.00 a.l�\,"�!:,,::!::i,:,'"y�:.��aae. Weeki,.. 

Thill widely ch'cul ll l ed and splendidly Illustrated 
paper Is published weekly. Every number contatns lllx
teen pages of useful lnfOImation and a large number of 
Original engravings of new inventions und discoveries, 
representing Engineering Works, Steam AI .chlnery. 
New Inventions. Novelties in Mechanics, Manufnctures, ('hemlstry, J<:lectrlclty, Telegraphy, Pbotography. Archi
tecture, Agriculture. Horticnlture. Nutural TIlst.ory, etc. 
Complete List of Patents each week. 

Tel'lIIs or Su blcl· lp l i on .-one copy of tlie SCIEN
TIFIC AlIERICA N will be sent for one uear-62 numbers
post84!e prepaid. to any subscriber In the United States 
or Canada, on receipt of t�J'ee dol l  lira by the pub
lIshers ; SiX months, $1.IjO ; three months, $LOU • . �""��W",,�,� ... $0 � 
Masters. Write for particulars. ' " 

Tbe safest way to remit Is by Postal Order. Draft, or 
Express Money Order. MonllY carefully pillced tnsida 
of envelopes, ·securely sealed. and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress a l l  letters and make all orders, drafts, etc., paJ. 
able to �'t:TNN &; CO • •  

36 1 B roadway, N ew York. 
e 

T EE m  
Scientific American Supplement. 
This Is a separate and distinct publication from 

1'H R  SCIENTIFIO AM. RICAN, but Is uniform therewith 
In Size, every number containing sixteen larl>:e pages full 
of engravings. many of which are taken from foreign 
paJl!lrs"",d accompanied with translated descriptions. 
THill SCIRNTIII'IC AM KRICAN SUPPL ICM "NT Is published 
weekiy. and includes a very wide · ranl{e of contents. It 
presents the most recent papers by eminent writers in 
all the prtnClpal departments of Science and the 
Useful Arts, embractng Biology, GeclollY, MlneralOllJ', 
Natural Historj. Geol<raphy. A rchreology. Astronomy, 
Chenllatry, Electricity, Light. Heat, ;\lecbanlcaJ lIlngl. 
neerlng. Steam and Railway .Englneerlng. iilnln., 
Shi p Buildtng, Marine Engineering. Photogruplly. · .. echnoloI>:Y, Manufacturing Industries, SaLitary En
glneerin�, Agriculture, Horticulture, Domestic Econo
my, Biography. Med icine, etc. A vast am!lnnt of fresh 
and valuable Information obtainable In ne other pub. 
lIcatiou • 

The most (mportant En9(nee'l'lng Works, �l  echanl�ms, 
and Manufactures at home and abrQ&d are Illustrated 
and described In tbe SUPPLEM E N T. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AX

I!lIUCAN arid one copy of the SUPPLEM E NT, both mailed 
for one year for $7.00. Single copies 10 cents. AddresS 
and remit by postal order, express money order. or check 

itlUNN & Co., 361 Broadway, N. Y .. 
Publishers SCIENTIII'IC AME IlICA N. 

• 

Builders Edition. 
THE SCIENTIII'IC AMERICAN ARCHITlIlCTS' A lfD 

BUILDERS' EDITION Is Issued monthly. f2.50 a year. 
Stngle copies, 2Ii cents. Forty large quarto pages, equal 
to about two nundred orOmary bO!)k P8lles ; forming a 
large and splendid MaKazinp. of A rchi tectllre. rich
ly adorned with elegant plates in colors, and with othet 
line engranngs ; illustratIng the most Interesting ex
amples of modem Architectural Construction and 
allied subjecta. 

A special feature Is the presentation In each number of a variety of the latest and best plans for private resi. 
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