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A HOVEL FOn 01' AEIUAL V1!88l!L. 

The accompanying engraving illustrates an aerial 
vessel and propelling wheel. the invention of Mr. 
Moses S. Cole.,ofGreytown, Nicaragu8,CentralAmerica, 
containing many novel features in the forlll, con­
struction, and �eneral an8.Dgerrl:ent or the parts. It is 
olaimed that this vessel can be rais�d, lowered, steer�d. 
and prope lled in any direction at the will of the pilot. 

8itioD in line with the axis of the vessel to one side. 
The wheels are ·each mounted on a. shaft ba.ving crank 
arlllS, which receive a. rotary motion from the ma.in 
shatt by suitable connections. The end wheels steer 
the vessel in any direction, a.nd propel it in a hori· 
zontal plane. The ends of the ve88el a.re provide d 
with valves, which perlnit of ventilating the compart­
ment when the vessel is in motion and all the doors 

wal"� motion is obtained by the rot-ation of the end 
wheels when placed in a..n axial position, but the ves� 
sel can be forced to execute any evolution de-sired by 
swinging one or both of these wheel:!! sidewise. To 
ca.use the vessel 'to descend, the motion ot the side 
wheels is reversed. 

The conneetions, through the medium of which mo­
tion is communicated from the mowr in the sha.rt to 

The vessel is provided with a central compartment 
having suitable rooms for the accow1llodation o� pas-

and windows in t he wall are closed. the four sets of wheels, are weH desi�ned so 8.S to insure 

sengers and crew. On the top of the ceiling is ee· 
eured an infiated balloon of semi-spheroidal form, 
while to the ftoor is attached a similar baUoon. Down­
wardly through the 11001" extends it. hollow shatt in 
which is placed the motive power for operating the 
driving wheeL'!:. and whieh�formB &t i�s low er end the 
pilot house. The main driving sha.ft is placed trans-. 
versely aerosS"the iloor, and is f9rmtld with � crank at 
its center, to which' the motor ie coupled. On each 
endof the shatt, and outside the'inclosing wall of 'the 
compartment, is secured a. wpeel baving several wings. 
which open and close auwma.ticaJly� accor4ing to 
circumstances i these wheets serve to rai.&e or lower 
the vessel Wheels simila,r io coDstrnetion are placed 
at the -ends of the veasel, each being mounted on a 
frame pivoted to the tloor, and provided on its .inner 
end with a device for swinging it from its central po-

The 'Wings of the propel ling wheels are so construct- the necessary strength combined with little weight. 

COLE'S NOVEL FOR. OF AERIAL VE8SEL. 

ed as to open through a. certain pa.t'ti of the revolution I The arrangement of the parts lor opening the wings is 
and close through the remainder. This important fea· simple, effect.ive, and . Dot liable to get out of order_ 
ture lS ac(',owplished through the medium ot cams, The lnuebinery, taken as 8. whole, may be made strong 
which, in connection with the rotating spokes or arms, and effective without undue weight. 
operat.e sliding bars which open the wings and lock • • • 

Pa1roleum In .&.materdam. 
them in that position during a. certain part of a revolu- A huge iron re�ervoir is being built at a l"emote 8VOt 
tion. The wiogs are open only througb one-quarter of 

in the outer harbor of Amsterdam, for th� storage of 
the entire revolution,and are completely closed th rough petroleum. It will be nearly as feet in Qiarneter and 
one-hair, the remaining quarter being necessary tor the 

of the same depth. and is calculated to hold" 7,900,000 
openiIlg' o{ the winge! and the closing. which latter is li�rs of oil. or neady 1,740,000 gallons. The petroleum 
due to the resistance o-r th e ail'. The winge consist of will be brQught direct froOl Russia in vessels specially 
frames covered' with canvas or other suitable material, co�structed, and it will be pumped out at Amsterdam 
and hinged to.tbe arm8; ,the two parts of each wing 
ean tbut) :be opooed so as to lie.in the same planel or into the tank, thus saving the expense of filling and 

emptying casks and diminishing the ri�k. ot acciden:t;& 
closed so 8.8 toO fE!l!;t parallel with ea.eh other. • , • I • 

. The rotation of the s1d� wlie� eaoietl the vessel to UNTIL 1776, cotton SpiDOiDg waa performed by the 
""""nd, aided by the ba.llOODB� A.forWe.rd or blUlk. hand-spinniol; wheel. 
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ANt:1ARY 1, 
BIBIliG 8lIIP8 TO CAltB.Y THE FLAG, The Conlf8""a,lon 0" PoPCe. 

Many naval officers and shipping merchants The subject taken by Mr. R. Howson, the president 
recently expressed theulselveB in favor of of the Cleveland Institution of Engineers. for his inau-
8eet of American-built stea.meI'll, which in times gural address at the meeting of the Institution on Nov-
peace should carry the mails.and when war ember22wa.!! "The COll8ervation of Force, and Some 
be ul>ed as commerce destroyers, tra.itsports, of Its Possibilities." The author explained that aU the 
like. According to the proposition, the ships natural powers whi,.sh were employed depended upon 
be built after pl{ws prepared by the N"t!.vy Depart- the development of -potent or static energy into the 
ment, these plans to anticipate the ea.!!y translormation energy of motion. When that mot.ion had been utH­
of the ships into swift-footed cruisers, capable of carry- ized, the energy Wa.!! lost, and ('-Quid not be recoverei 
ing a battery of one or more guns. It is, of course, except by a renewal of its source. The principle Wa.!! 
once apparent that ships built to carry pa.!!scngersand tr� in the case of falling water, the steam engine, in 
freight could not possess all the essential requirements voltaic electricity, and in the dynamice of animal life, 
even of light-armored cruisers, for they 'Would and it wall shown that in every instance the force de-

TJliRIruJ FOR THE SCIENTIFIC AMEKIC.&N_ heavy for large guns, and the placing of the engines be- v�loped and used up represented so much waste of ori. 
One eapy, one year. po.�e Included ................................... 3 00 low the water line would interfere with cargoearrying; ginal power, which 'Wft8k! would have to be made' One copy, .Ii manth •. po.tage included ................................. 1 �o but there is reason to believe that they..,tlld be good, otherwise the system would come to an end. Cillb •• --one"",tra copy ot TIlB SClENTI"''' A,n:RWAN w:U1 be suppHed 
WI'otia for Mery club afllve .ub.crlbers at ",.00 eacll; additional copiOM at a.!! to become valuable aids as I The balance was invariable, so .far as could be 88Cet· 
earne propartionaternte. Postal(e prepaid. to a Ileet of regularly constructed fighting ships. tained in our laboratories and workshops. Neverthe-Remit by PO.tal or expreflSmoney order. Addre.. The English transatlantic Unera are regarded less, it was contended t.hat outside our terrestrial !>lUNN '" CO., 361 Broadw .. y. corner ot Frani<Ho Street. New York- ,or""'" I valuable addition to the British navy, into the sp.here the conditions were different, and therefore the 

The SeleDlItlc A.merlean Snpplemenl which they may at any time be results would be different. In one case it  was pointed 
11 a dl.tioct ""per from tI.e SC'ENT'FW A>lKR'CAN. THE SUPPLEMENT the French, imitating the English plan, have out that we actually know this to be true, viz., that Is I .. ued weekly. Every number canUiln. 16 octavo pag_ uniform In Bize 
wtU. SC("NTli"C AIIIII:"WAN. Tel'Dls ot subscrlpUon tor SUPPLEIIIKNT. built some splendid vessels for their merchant service, the principle of gravitation, which brings everything 105.00 & year. po.�e ""Id, to .ub.crlbe..... Slugle copies. 10 cenu. Sold by with a careful eye to their nse in tilDe of war. to a standstill here, is, in the planetary system, onepf 
aIlu:::::;:n �::::����e
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OU rgogne, and La Ga.scogne the components of two forces which are the cause' of 
11111 be !ent for ooe year. postage tree. on receipt ot HOrn doUa�. Both now plying this port a.nd Havre, and unceasing orbital motion. After referring to perma-
papers to "De "ddr&8/> or dlll'erent addreoses "" d .... lred. others are being rapidly put together at the yards nent magnetism as in SOUle respects falling into the The ""fest ",,,y tol'ffilllt I. by draft, postal ONer, e"pRoS money order. or Saint Nazaire and Saint Chamond. They are built in same category as magnetism, the president entered re..-i!Wred letter. 
Addr."" MUNN.t CO.,361 Broadway.oomer of Franklin Street.NewYorl<. t .he strongest possible manner for such constructions, into some speculations as to other cosmic pos�ibUities 

and are so swift of foot as to have already become which might be true, although, owing to our envlron-Selent14c '&D1erleao Export Edition, 

The SClII:NTU'W AMII:HIC .... N KI:p"rt Edi t ion 1." larKe 8Jfd oplendid peri_ formidable rivals to the English" greyhounds;" ment, these possibilities could not be realized here. 
Mlcal. i •• ned ODce & montb. llla.eb number cootalns about ooe bundred Without going into the question of the Among those WM the question of the radiation of tbe 
l..,."e qnarto page •. profu.ely Illustmted. embraclnll: (I.) """t of the pla_ of subsidies for ships, such a fleet as that sun, whether that was really in process of deea.y or llIldp,",,"" ar tbe (aur preceding wee�ly I •• u .... of tbe Se(ENT"'IQ AIII>:Rl_ 
CAN. wi tb Ito Bplendld engravID�! nod valu&ble Intonnation ; (2.) Cam- wonld, it must be said, be an important and not. The doctdne of· the dissipation of energy leads 
me",l"l. trade. and "'&Imra.cturIDII Rnnouncemeu\:<! ot leadlnll' hoW!es. acquisition. It is not, bowever, easy to see how, to the appalling result that the nniverse must nlti-Term. for EIpOrt Edman. 105.00 a year, !ent p"'pald to llIlY Part ot tbe the friends of the project allege. these ships would, mately come ro one dead level of coldness, darkness, 'll'orld. Slnll'l., copleo. 00 cent.1l. I'T lIaoufacturersllIld others wllo dOMlrti 
to UCure forelgu trade may have large and bandsomely dlap1J,yed llIl_ any appreciable extent, encourage or lead to the build- and desolation. The author contended tbat this doc-uonncemen\:<! publJabed in tbl. edition at & very maderate cost. ing of a sea-going merchant 8eet_ trine might not after all be true, but that there was a The SQUNTn'(Q A""RlCAN Export El<IIUan h"" a Iara:e gU!U'lUlteed clr_ It . I'k I h h 'h hi 1 ... h h , CIlIBtion lu ,,11 aommerelal plsee. throughaut the .. orld. Address MUNN IS not l e y t at t e appearance 0 t ese s 'ps on aw of compensatlOn coeXlstent WIt t e process 0 
a.CO .. 361 Broadway. corner of Fnmltlin Street, New Yorl<. the ocean would lead to the building of others, radiation. 

NEW YORK, SATURDAY, JANUARY 1,1887. 
the subsidy scheme were extended to reach them, 
this would, of course, be simply hiring ships to 
the American flag. It is not sentimentt
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�'�::�� The Duae. and DiIIlance. oC BIDary Sian. 

Conlenl.. the American merchant from carrying 1 In a paper recently read before the Liverpool Aatro-
(Illustraied Rrhele. are marked with an utemk.) It is because hI! findll he can have them carried 10'-! no",,';1 Society, Mr. J. E. Gore, F.R.A.S., said: 

Aerial vessel. novel. CaWs.. eigners cheapet than he can carry them himselt_ the parallax of a binary was' known, and the-B .. �et. wire. oonv"rtibl.... is all. English, Italian, and German crews are of its orbit satisfactorily computed, it was Balterl" •. B'rnul'"<llad •..... 

t.'t��'!��:t.�th�e.':.: .. :::.... .. swall wages, and are content to live upon cheap to find some of the maesesof the component'stars 
Bretlkwater. LeIIO"". l'ort1ll<&\O.. Add to this the fact that good freigbt steamers can of the lIun's mass, and the real dimensioJl8.of lIu.lueO! .. nd IXltllolllli ............ . 8t:i'��k,r.:c:�t ·u;:;;.::... . ......... purchased abroad for much less than they cost, The parallax of a few of them had been 
g::-:��\j���K"!����.':��':-.::. the fntility of trying to compete with the fortlign First, .there was the famous. binary sw, 
Car cuuplln". Seabury·.·........... freighter is immediately obvious.. Aga.in, admitting the which, as far as was known, WaJ:I also the 
&:h':i,:h!Ou���r:r"o"u�J............ excellence of native workmanship, it is not at star to the earth. From ita orbit, computed 
��.�

I
:.:;

a
al����:��:.::.:::: that our shipbuilders could, for some time to Dr. Hind in 1877, combined with a para\laxof 0'928", 

&m:!t���r:;::,;e<i.-iiQu:;;.e'-.' •. : leaBt, rival the English builders of iron and steel found the ma.!!s of the system = 1'79 times the snn's 

ID�-�'�'�"�·�'�"�'�·f."�·�'�'"�"j"�'l' ·l·j .. I 
.. l·iu@������lli:22

J
: ers

. 
with their)"ea.rs of experience in such construction. and the semi-axis major 23'49 times the earth's ��I?,Ton��I���;·:.;.:;�%e;�t:.�I.�: 

F!reball. dnoclnll'... The idea that we could build steamers Ilapable of ave- distance from the sun. Assuming the latest ale-
S��'�g=�:f:f��:::: raging twenty-one statute miles an hour-faster, be it found by Dt. Elkin (a = '17'50", and period = 

r..7:u t�.,-::-:���!�tu;:":i said, by a mile an,llOur than the average speed of the , and his parallax of O'7�8, he foqud the 
8wiftest ot the noble fleet now plying across the Atlan- their masses = 1'759, and the semi-axis major = 
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to be preposterous and thtl sun's mean distance. Second, 17 Cassia-
consideration of a practical people. If there Dr. Duner fonnd for this binary a period of 

any evidence to be had to sustain such an assertion, . with semi-axis major = 10'68'. Combining 
should'like to know where it may be hti.d. Yet elements with 0:2 paral1a.x of 0'154", Mr. Gore 

propose the plan under discussion say we the mass of the system = 10'722 times the sun's 
, and ought to do this. mass, and the mean distance = 69'35. The magnitude 

Here is a list of the fa.!!test steamers afloat, 'and the of the components Wa.!! about 4 to 7'6; so they had a 
of each in statute miles: star of the ' 4th mag. with a mass about six times as 

L Al,-P
��C�J-.

T
::..�g-�Ct.;.ot.�"t�';.'r�l.\'�J'���� New York to Queenstown.-N umber of as that of a Centauri. The calculations of tl.le 

tton of tbe In$truInent ""it .ame oUhfteu .... e. dr&�It.�mua-- hour: 20; Servia, 18; Etruria., 19. of the well-known companion to Sirius were 
u. �;t�::���;:.:.:������.:.:.����;�.:f:����.�����.�;����: Line. Boston to Queenstown.---Gallia, 15; still more interesting, an'd there was no doubt t.hat it 

;�':.nt���t:i::�!'J:."!D�t�r�9!�!�st.���':o't���I� 14 ; ScythIa., 14. was iii rapid orbit.a l  motion round its primary, proba.-
.alved lo itu"nnectlon . ......... .. ,-.··'�·r .......... ···.. ........ New York to Glasgow_-Furnessia., 18; bly with a period of aboot49 years. He had found thfl 

w. ENGlNE1!IRING.-Beoc·sG,.,. �.-¥ new eOlllne. � •• �.dnll' 12. mMS of this system = 71'63 times the sun's mass. As-
��T';:'�de�e::;�r:o'i� �� �-:;�(::.l�:g!

t
�:;:';'efk..�t.;-

n
o�'fi New York to Southampton.- suming the attraction of the companion to be the cause one eyUndec.�' l!iust .... Uan ...................................... .. , ..... 9l6II 

tb���tj�l.
n
r�R�����t:;e��:�?rtb .. e %�[fI';trl��tfi"Jn'.?, ':,� , 18. of tM observed irreglllarity in the propsr motion of 

Clvll Enlllnee ..... -lnterestlDK detail""" to ooot ""d metbO<ls ot con- Line, New York to Plymouth.- Sirius, Auwers found that its mass must be about one-B�,urlC;;��g';:':':iii·prot:ii:·S:·ii;"Li:8aAw.:.:o.;;i(,;;';':ii';';:;'Tihi;'·i;';: 91(11 1 9; Wieland, 19 ; LP-8t!ing, 19. half that of Sirius; thus, we have the mass of al0th port""tl""tu"".-The moot camplete preaentaUanM the .ubJ""" 
"W;J��i:\.���I��}.":�"v".;r.f;,:;.PUi1ii.;�.c;;ve.;,;.::A';;.iich.D".;;;d9d 916'i1 American Line, Philadelphia to Queenstown.-Indi- wag. star absolutely greater than that of the sun_ 
improvement tor 11"" In gas worn; tul! a.ceountot tbe """,blne 18: ",. I " 
�f::�Bl�1ref.;�:r�i��

I
�i��hi.i���rl�u��·�J: 9lOO 
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Queenstown.-Aia.!!ka, 18; 

WlllIam. cro", Gl.aq:o .... ,.,. r"""rd. ,p".,<l.-Theappffoatlon 0 "rou�ht Iron boopo ... . ....... IIlfi8 ..... IV·I�Irr�:f:IIEre�r..��i'\�!�i�:·;!JZ.in It.''!�.:'!tP:?,
i
r:�';,n;,.�tI� 

Inman Line, New York to Queenetown.-City of Ber- With the death of this gentleman, which lately 00-
durlo�thel ... tllttyyea.r ...... ... ... . ........ ...... ... ........... ..... 9174 lin, 15; City of Chicago, 15 � Baltic, 15. curred in his 82d year, Glallgow loses a famous shawl 

v. MINING ENGlNl!Il!lRlNll.-Un.u,pea!.ed Danll'&r.wltb FrlcUonnl National Line, New York to Queenstown.-Amer- manufacturer; and Scotland a man of letters, an artist, ::'r�.r�To���1�1��Jll';'"..a�lR';,'::,.·-;,T,gfn���it�1�I�O:� ica.,18. 
(luoon,tow".--

('
'''- aJld '11. poet. For many years he Wall a pattern 

VJ.::o::� tb::;�=��,:;;:_n::: ;=��: �:I�:'::������ 9172 White Star Line, New York to drawer in Paisley, his native town, an-d gained a wide 
el .. b"mte Bccount of the I ...... "" fteb<ht ste.mer aHoat. having a manic, 17; Celtic, 15; Britannic, 17. reputation for his exquisite taste in designing. This "","yinA' capAcity of7.oo:J tono; a tUi inl�Jl .. speed ufl2 tnotll on .. I d h' h tab 0081 COn"nmpUon otroton� &d"y; tbe trtplee",p"".lon eD.,-tn� by General Transatlantic Line to Havre.-La. artistic ability afterward enab elm, w en es -
���. ;�t��tl�":����'!!��' o1ht;:'l::i���em��f����: 9l6/, pague, 20; La Gaecogne, 20; La Bourgogne, 20. Hsherl. in Glasgow as a manufacturer of shawls, to 

::l������������;���t]����'�;�J;l"'�d[

j

S

�

tar Line, New York to Antwerp.-Noordland, achieve reina.rkable success in bm·iness. One proof of " l 14; Westernland, 15i'" Rhynland, 14. his exquisite work is the fact that at the great ex-
This list was compiled by Superintendent hibition in 1851, the whole of his exhibits were pur-

Mails Bell, and shows the average speed of the by the Empress Eugenie. In the world of 
carrying the mails. , however, he was equally well known as a 

. . . . . . When ocean freighting is so brisk tha.i; an average and a. humorist, a;d many of his songs and 
IX. PHYSICS AND METEOROLOGY.�An Ab.olute Ba�meter.-A • 

oompact barometer, dMlgned to &at U a we..tber IndtC&t<>r.-l 11- __ 1 •• · .. 0 or eight per cent ca.n be made on will hold a permanent place in the literature !u.trntloo............. .... ...................... . ..................... ... ships, after dedncting losses, or when a country. He was also the author of a novel, 
shall drive the English freighters from the seM, Description," which went through many edi-

merobants will DO doubt t.ry their hand at and is still· much sought after. Tbe decea.sed 
but it is not likely tba.t they will do so endeared him to all who 

that time comes. and his lOBS will be widely felt. 
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JANUARY I. 1887.] 
DIBECt BTEAX PllOPUL8IOIl'. 

To the Editor of the Scientific American: 
In your last issue is a. bold and novel scheme for pro­

pelling ocean steamers by the use of jets of live steam. 
While there is nothing like a direct experiment for de­
termining the actual value of such a. systE!m, yet a. 
knowledge of what is known and of what has been 
done is sufficient to deter capitalists from undertak­
ing it. Jet propellers, in which the jet was water, have 
been tried by the British navy; but, as theory indi­
cates, the efficiency was low. In thABe caoos, the jet 
was produced by a turbine or centrifugal wheel, and 
the machinery and pipE'S occupied too much �m. 
(See Seaton on" Marine Engineering," page 274.) 

Mr. Ayres proposes to dispense with aU machinery,' 
and cau.se the steam jets to issue directly from the boil· 
ers. It will not be claimed that a steam jet will be any 
more efficient than a water jet, for the amount of pres­
sure will vary directly as the mass of the liuid flowing 
out of the orifice. A brief discussion of the jet propeller 
is given in the writer's" Analytical Mechanics," page 
344. It is there shown that the mecha.Iiieal power de-­
"-9!oped per seoond will be: 

When-
Pu=W(v'u�+'lf u) u 

g 

W = the weight of the water discharged, 
1:> = the velocity ot the jet due to the pressure, u = the velocity of the vesseL 

Let us apply this to the water jet tor a vessel on 
wbich is developed 5,000 horse power, running 15 miles 
per hour, and determine the weight of the water forced 
through"the pipes. According to practice, the velocity 
1'should equal tt, which, at 15 miles per hour, is about 
22 feet per seoond. We have from the formula.-

5,000 X 5�0 
W = (.y';;;"';':' +�"'�, '--:2::;:2)�"':;- 3

2 = 
5,000 X 550 X sa 
-'-c-c--c---� = 440,000 lb., nearly. 484( +,2 -1) 

Or, say, 2'.30 tons per second, or nearly 800,000 tons of 
water moved about 21 miles (u v2) per hour in refer· 
ence to the orifice. If it requires this weight of water, 
how much steam would it require to produce the same 
effe·et? It is plain that it would require so much that 
all the space now occupied ·by the machinery will.be 
required for the coal necessary to· generate the steam. 
The quantity is so lal'fl:e we will not stop to figure it, 
but look at the problem of steam use directly. The 
formula tor.the efficiency is: 

2 u 
,�-== .y'u� + .01 + u 

the symbols being the same as before. If the steam in 
the boilers be 90 pounds absolutE\ and the jets about 
30, or say 20, feet under water, the effective head for 
driving the steam will be about, say, B atm.ospheres ; 
and if the coefficient of discharge be 0·60, the velocity 
of exit due to the head will be, with sufficient accuracy 
for this case : 

.f "I . 
"D = 0·60 X 8'V M X -= 480 ft. ()('r second; 

0·2 
and if the velocity of the steamer be 15 miles per hour, 
its velocity per second will be, as before stated, about 
22 feet per second; hence snbstituting u = 22 and"D = 

480, we have for the efficiency: 
2 X 22 1 

.y'221 + 480' + 22 11 
At 10 miles per hour, the theoretical efficiency would 

be about one·sixteenth. 
This small efficiency will be fatal to the scheme. It 

is the efficiency of the jet only, 'apd does not iMlude 
the effect of condensation, the friction of the pipeS, the 
coefficient of discharge, nor other losses. In the use ot 
the steam jet, only the momentum of the steam :flowing 
out will be utilized, and all the power ot the heat will 
be wasted; "hereas, in the steam engine, no v41ue is 
attributed to the momentum of the stearn, and every­
thing to the heat utilized in the cylinder. We intended 
to consider the effect of oondensation, but it seems nn' 
necessary to do so beyond a Ulere notice of the fact that 
its effect wUl be still further prejudicial. 

DE VOLSON WOOD. 
.1., • 

�The Anebor Brake. 

The Railroad Gazette proposes the following: To 
have an anchor to drop from the rear end of train 
and engage with the ties. Provision for preventing 
the bending of the ties "under the strain brought 
upon them" might proBably be devised as simply as 
for the a.:xles j and by having a good long spring to 
ea8e the shock when the anchor came to a bearing, 
in addition to the relief which would come from the 
draw springs of the entire train without any expense 
at all, a train might easily be brought to a stop 
within 15 or 20 feet lrom an ordinary passeni"er speed, 
if something did not give way. 

A Remarkable ·OOU ... B:qtlo ... on. 

The explosion of the looomotive boiler at .Tersey 
Shore, Pa., on the Beech Creek Railway, on tho after­
noon of December 9, 1886, is another added to the long 
list of mysterious exploeions, every one of the four men 
on the looomotive meeting instant death. The master 
meebanic of the road, Lamott Ames, is positive tbat 
the disaster was not from any defect in the boiler itself. 
The looomotive came new from the Schenectady shops 
three years ago, and had just been repaired at an ex­
pense of a.bont $2,200. The overhauling of the engine 
was done under Mr. Ames' personal supervision. This 
gentleman has had an experience of thirty years with 
locomotives, and previous to taking his pre8ent position, 
less than a year ago, was road foreman of engines for 
the !iorthern Central Railway, a.t Elmira.. 

The locomotive was'one oftheheaviestkind, known as 
a "oonseijdated" engine, having four drive wheels on 
a side, and weighing 106,000 pounds. The repairs were 
general, 120 ot the 220 flues being replaced in the boiler, 
and between -150 and 1�0 stay bolts or rivets being re­
newed. Before leaving the shops, a test of 150 pounds 
to the square inch had been made with cold water. 
The Schenectady people wanted Mr. Ames to make the 
test 180 pounds, but he considered that more than was 
necessary, as the boiler would never be allowed to carry 
more than 125 pounds. . 

The engine WaB run out of the shop, as near as can 
be ascertained, about 2 P.M., with slight pressure. 
Philip Knight, the engineer, was inatructed to take the 
locomotive to a. stretch of track not much used, to oil 
t.he machinery, to set the pop vp.lve in the dome at 125 
pounds, to run the looomotive up and. down the track 
a few times to see that it worked satisfactorily, and 
then return for Mr. Ames, to make the trial trip of 12 
or 15 mil8l1. Meantime Mr. Ames"\\a8 occupied super­
vising the setting of a new stationary engine, ')lld he 
did not see the explosion. The blower of th� locomo· 
tive was turned on a long time, as learned f bm those 
who saw it. 

About fifteen minutes prior to the e.xplosion, the 
Fallbrook passenger train went by the new locomo­
tive, and the engineer of the train remarked to the 
fireman that" Number tour" had a high pressure, as 
indicated by the noise of blower. Joseph C. Fields, 
the machinist, sat on t.op of the cab, screwiDg down. 
the pop valve and waiting for the signal from Engi. 
neer Knight, when the steam gauge should show a 
pressure of 125 pounds. The locomotive ·had been 
standing still for at leaet 25 minutes. .Tohn Stapleton, 
another machinist, was on the grQund on the right 
side of the engine. under the cylinder, adjusting a 
cylinder cock. The only warning observed by any of 
the men was the bursting of the " branch pipe," at 
the point where it had been brazed. This was no­
ticed by Stapleton, who called the attention of En­
gineer Knight to it. The next instant the explosion 
occurred. The enormous fotce which lIteam exerts at 
the higb pressure that must have existed in this case 
is is well illustrated by this disaster, doubtless, as by 
allY that has ever occurred. The boiler was of steel. 
and pronounced by all to be perfectly sonnd. The 
wagen top, dome, and side sheets remained together. 
The engine was flllling east, and this piece of the 
boiler, weighing about a ton and a half, was blown 
at an angle of .f!.bout thirt.y-five degrees from' a. per­
pendicular so far into the air that it lookeq like a 

3 
A lady sitting a.t a window in 8. cottage twenty-five 
rods away was admiring the brilliant paint and bright 
polish of the looomotive when the explosion occurred. 
A puff ot steam, a heavy ooncussion, and it was all 
over. Several persons were attracted by the explosion 
in time to see the heavy wagon top with its three hu­
man bodies sailing far into the air, distinguishable 
only as a moving black spot against the sky. Pieces of 
the looomotive have been found a mile away, and the 
explosion was distinctly heard at Williamsport, twelve 
miles away. 

The only theory that Master Mechanic Ames can 
offer is that the cock in the tube connecting the steam 
gauge with the boiler was partially turned, shutting ott 
half or two·thirds 01 the actual pressure. He believes 
the pressure must have been three to four hundred 
pounds to the SQuare inch. The fact that two experi­
enced engineers were in the cab helps to make the affair 
1Il0re mysteriouB, as it would seem that they would 
notice anything wrong there. The pathetic part of the 
accident was that Fields, Warren, and RarnHay had 
been husbands less than a year, and that Knight left a 
widow and five children unprovided for. The lesson to 
be drawn is visibly apparent: "In the use of steam, be 
wise and watcbful." Of a !>ooreof explosions that have 
oome under the observation of Mr. Ames, he says this 
is the most frightful in the force displayed he has ever 
seen. MARK BACUITT. 

Elmira, N. Y. 
------------..... �."."" ..... ---------­

How 10 Prevent a Cold.. 

Under this title Dr. Brown-Sequard makes a oon­
tribution to the Societe de Biologie which will be 
read with interest. Everybody catches cold more or 
less often, and nobody wishes to do so ; hence Brown­
Sequard's "method" ought to be popular. Under 
tlie name of a "cold" are included a nl.llnber of acute 
catarrhal inflammations affecting the nasal, pharyn­
geal, laryngeal, tracheal, or bronchial mucous mem­
brane. In this country we even apply the term to 
acuteaffections of the middle ear, the eye, the stomach, 
intestines, or bladder. The cause of these so· called 
"colds" is the influence of oold, damp air upon sensi­
tive portions of. the body, producing thereby a dis­
turbance of the vascular equilibrium. The result is a 
congestion which settles down, perllaps with the help 
of microbes, as the late Dr. Austin Flint believed, into 
an inflammation. 

The most sensitive paru of the skin, according to 
Dr. Brown·Sequard, the catarrhal genetic areas, are 
the neck and the feet. In orilel' to prevent "colde," 
therefore, one has only to barden these ateru! and de­
stroy their sensitiveness. This is done by daily blow­
ing a stream of cool air, by means of an elastic bag, 
upon the neck, and by immersing the feet in cool 
water. The air is at first only slightly cool, but is 
each day made oolder, until the neck can stand· an 
Arctic blast with impunity. The feet are immeJ'£ed in 
water which is .at first at II. temperature of about 90" 
Fah., and this is gradually reduced to 38° Fah, 

Dr_ Brown·Sequard's method is only a more rigid 
and elaborate form of a vpry well-known practice, viz., 
that of daily bathing in cool water. It will, no doubt, 
be useful if the person is not aged or weak.. Such 
methods, however. seem after a. time to lose their effi� 
cacy.-Medical Record. 

• I., .. 
mere speck in the sky. It was found a quarter of a Air In Greenbou.e •• 
mile away, over the ridge of a hill about 400 feElt high, The circulat.ion of air is one of the most important 
to the north. Nea.r it, and within a cirele of fifteen provisions in all kinds of horticultural buildings. 
rods, were found the mangled bodies of Fields, the Nothing but that will fairly exclude damp. or in any 
machinist. Allen Ramsay, the fireman, and·.T ames damp weather counteract its effects. It is not enough 
Warren, an engineer of!" duty, who had got on board to open every front winduw. It would be far better 
the locomotive, on Knight's invitation, to ride to the to open only one and let down a top light a little. In 
Junction, to get his pay. The body of Knight was all cases there should be an outlet as well as an inlet, 
found a half mile from the others, in an opposite di- and for want of thi� many houses do not answer well 
rection from the wreck. No part of. the locomotive for plants. A circu1u.tion of air causes a more rapii 
was near him. His silver watch was badly battered, evaporation, and it is a common thing among good 
and stopped at 14 minutes after B. The switch keys in gaJ'deners to open a. lowel· window even in wet, cloudy 
his pocket were bent out of useful shape. weather. Let down one of the top lights a little, and 

Stapleton was protec.ted by the cylinder, steam chest. light a fire. By this a free circulation is created and 
and the st·rongest parts of the locomotive. ·He was the house dried, although it were in the midst of rains 
blown twenty or thirty feet forward down the embank- and cloudy weather. It is too common a thing to see 
ment, but was confined to his bed only a day orlwo. the top lights let down to give air to a house, and no 
He was able to walk home. He had not been in the other part opened. This is all wrong; for there 
cab for some time, and did not know what the condi- should be a draught. On the other hand. we see aU 
tion of affairs was there. Not a particltl of the boiler- the front windows aDd no top lights down. Many 
reu:.ained in the frame, which was broken in many persons build pits three or four feet high at the back 
place.s. The forward axle was broken in two, and the and half the height in front, and no air but what can 
other axles bent badty. The only useful portions of the be obtained at the top. We would always provide air 
engine remaining are the tires and wheel seh. The holes at the bottom, as without such there can be no 
fiues were scattered all over the neighborhood, one of draught, no free circulation. When pits are built 
them baving been driven clear through a frame cot- without this proviilion, the best mode of giving air is 
tage twenty-five rods awa.y. No.,iece of the cylinder to pull up one light to let in air at the foot or it, 
part of the boiler has yet been found. Of the smoke- and push down thl'l next to open at top, and so on al­
stack,'only the S8.$1dle has been found. From the broken ternately through the whole range of lights. however 
axle it is assumed that the first-break in the boiler was long the pit may be. It is the <'alne in giving air to 
in the cylinder part. Fragments of the bell have been a hotbed, only that when the air is rarefied. as it is 
picked up, 8Jld smal� splinters of the cab. The firebox inside, tilting the light a little lets out the steam, 
fell within a few rods of the wreck. One of the cylin- and the cool air will get in somewhere; but sometimes 
derB wail badly broken, the other enough to be useless. when a frame is made too close and the gla.ss is put­
The rails beneath the wheels were bent in a dozen tied at the joints, things fog off in spite of tilting, 
places, a.nd a la,r"i"e exeavation was made in ·the roadbed. becaUBtl· therll iB no circulation. 
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dOW IlELTIBG AX1) 1IlIlIElIGROtJ1fD COIIDUIT8. 
How to dispose or-the snow: This is one of the most 

serlous problems connected with the comfort and con­
vehitmce ora great city in this latitude. Many wa.ys 
of disposing of the snow in the streets ha.ve been ·pro­
posed. but, with t\ �iogle exception, we believe tbe ooly 
metticKi' he�et()fore adopted' to a.ny extent, other "tha.n 
the slow and very costly method of allowjng the sun 
to welt:. it, is the old way of carting it off, This we all 

know is exceedingly costly and inoonvenient. The 
single exception, we understand, is 
found i n  London, and consists in 
digging at. oonvenient poiDts in the 
street euitable pits, connected with 
the sewer, placing stea.m coils there­
in, and cMting the snow thereto, 
This, by Rhorteoing the length of 
the baul of the snow, undoubtedly 
lessens aDd expedites the task of its 
t-emova1. This task, coming. as it 
usua.lly does, Buddenly and unex­
peetecUy. is a.lways grea.t, and some-
times herculean; 

. 

Still, with the exteosive steam 
supply ' plants existing in most 
citjes, it would Beem that nothing 
Uke a. Bnow blockade of ou r streets , 
ought any longer to he experi­
enced � (or, as we took occasion to 
eay on the'28d of last January : 

II The use of steam for removing 
snow is fea.sible; both in a practical 
and economica.l 'point of view. 

keep on the safe Bide, will double our estimated c08t 
of melting soow by I!ltea.m, aud will call it 25 cents & 
ton instead 01 12� cents. 

It costs this city about 50 cents 8. load, or one cent a. 
cubic foot, to ·cart the snow off the streets. If the snow­
fall duri"ng 8. se&tlOn be only two feet, there will 'be on 
one mile at Broad:way 4.64,640 cubic feet ot snow,' dond 
we have these figures for the cost of its removal : 

By carting 464,64.0 cubic. teet a.t one' cent a. cubic foot 
=$4,84.6.40. By steam, assumiDg that a cubie toot 
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ot the cover, being held iD place only by gravity. are 
easily removed, so enabling the whole contents of 
the condui t.s to be quickly exposed for the pnrpose of 
examination or repair, without disturbing in the least 
the pavement of the Btreet. 

Does ·n.ot this plan olI�r to our telegraph and tele­
phone compa.nies R. practical way ot disposing their 
wires underground, in a position where they can be 
reached at any time, and that, too, without tea.ring up 
Qur streets ? If 80, a. long suffering public, always 

being provoked to righteous wrath 
by the coc8tant digging up and 
la.ying dowu ot street pavements, 
will ta�e courage and be glad. 

.1' • 
. ""caIiDIl Far.ace Temper-llare. 

" To melt a. ton of snow when the 
latter is at a tempers.tUl'e of 20" F. 
will require a.n expe.nditure of 147'" 

LOCKE'S SYSTEM FOR REMOVING SNOW BY USE. OF STEAlII. 

A method for det.ermining the 
temperature at furnaces , has been 
re<}ently described by M. Wallerand, 
a Belgian mielna' engineer; in the 
Belgique rllGl .... trielle. The ar­
rangement is 'appUed in the first 
instance 'to a Siemens-Martin steel 
furnace ; but the principfe is ca.pa· 
hie or adaptation to other classes or 
ftu-nacf'S. It depends upon the .ob­
lSoervation of a pendulum, beating 
t'econds, hun� against the furnace 
wall in a conveoient place 10r tbe 
fireman. The pendulum is made of 
a simple rod, carrying a.t one end a 
ring by' which it is suspended, and 
it weight ca.pable of being adjusted 
up or down by a. screw. In e,-ery' 
case it is neeessa.ry to regulate the 
pendulu m  at the cowmencement by 

heat ouits X 2,000 :::=294, BOO heat units. Each pound of 
stea.m used will deliver 966'5 heat units white becoming 

. 
. 

29<.800 
condensed to water at 212" F.; therefore -- =803 

966'5 

would be the pounds of steam required to reduce a ton 
of snow to water at 32° F., exclusive of a.ll waste. 

., 1C an effective evaporation of 6 lb. of water per 
pound or coal could be secnred, which is only abo\lt 
batf wbat is now obtainable (rOln well· constructed a.nd 

305 
housed boilers, we should have -- == SOt pounds, SlI.V 

· 6 '  
:51 lb. of coal required to do t.he work. 

" Now, aSi to the economy, we have for a ton of snow 
reilloved the cost ot 51 pOunds of coal or about one­
fortieth at a. ton, which. at ,5 per ton, would be 12� 
cen ts per ton. n 

We illustrate in this article a. new method of utiliz­
ing steam for this purpose, propoSied by S. D. Locke! of 
Hoosick Fa1l9, N. Y., tbat is cer· 
tkiil1y very simple and economical, 
and seems to be entirely practil'.al. 
It is the subject of two or more 
pateot!5 issu� to him. to whom all 
communications should be ad­
dreRSed: 

Mr. Locke's method is sbown fully 
in our illustrations., and cohteru­
plates utilizing the steam pla.nts 
exiSiting in most cities to DleIt the 
SIlOW, so avoiding all cart.ing. Un­
derneath the surface gutter he pro­
poses �' construct a sub·gutter, of 
cast iron or other suitable material, 
the.t .connects directly with the 
sewer: and that is covered with a 
grat.e,.· underneath ' which one or 
more" IBteam pipes are ca1"ried 'in 
racks, as shown jn Figs. 1 and 2. 
The snow, as it melts. falls through 
th.e «rate and . is conducted by the 
sab gutter into the sewer. Fig . .{ 
is, a. longitudiual section, showing 
bow the condensed 8team is allowed 
to ·eeea.pe from th& steam pipes at 
the lowest level., through llQat 
v,alves,' into wells. 

BY,this method there is nothing 
on the suriace or the street to inter· 
(ere with or in any degree impede 
it8 tt'afllc. and the snow can as 
quiokly be moved by horse Bcra.pers 

and brooms, into the gutters 8.8 the 
etreets can now be swept. 

The oost to lay this sub·gutter 
is" llgured to be from $S.W to $4 
per li�eal loot . . AssulOing it to b.e 
f4, the entire cost per mile, on both 
.id.s of the .treet, will be $42.240. 

To show .the economy of Mr. 

weigh!5 ten pounds, t.he 464,640 cubic feet will weigh 
2,323·4 tons, which, at 25 cents a ton, costs $680.08. ' To 
this add � per cent interest on plant, :p,112, a.nd we 
have *2.692.08. 

If thp. tsnowfall be five feet. the flgures are h�' cart­
ing ,11,616. agAinst ouly �.564 by ste�m. 

These figures are suggestive i and in addition to ·the 
undoubted ecopomy ot the stearn method shown there· 
by, it lUust not be forgotten that it would be far Iflore 
effecti.ve, and that with it no such thing as snow en· 
cumbered1 much less snOW blockaded, streets would 
ever occur. 

Mr. Locke also proposes, by dividing hiB gutter 
into two or more longit.udinal compartments, to util­
ize it as a conduit for electrical conductors.

" A modi· 
fication for this purpose is shown in Fig. S, wherein 
the la.t.era.l compartments are especia.lly adapted to 
carry' wires or cables. The cover, being laid in in· 
elined close-fitting sections, prevents water frow en· 
tering the eleetrical compartIDents. ' All 01 the sectioDs 

comparison ,vitb a watch or c]ock giving seconds. When 
the stoker wishes to ascertain ' the temperature of his 
furnace, he insert!; an iron hook into the middle of the 
fireplace through a. hole left for thp. purpose in the 
door. The iron is made fr6m 8 nun. round rod, and is 
lett in' the fire for 22 &Beonds, or th� same number or 
oscillations of the penouhim, when it must be quickly 
withdrawn. If the furnace is at a proper heat, the 
�nd of the book will in this time have a.ttained a weld­
ing temperature, as shown by the fact that '6parkling 
drops of lllolt-en iron will be t,hrown off by vigorously 
swinging the bar through the air. If, on the contrary!, 
the test rod comes out of th& furnace merely red or 
yeilow, and does not throw off drops, the furnace is 
no�.hot enough.. It is evident that thts pl'�cedure 'Win. 
not indicate the exact heat of the [urnaee in ah501ute 
measureOlen t. 

• • I • 
PI'rll4'<rvat1on or the Dead. 

10 speaking of tht! pres�rvatJon of dead bodies, (}ail­
lard's l1fedical Monthly says that 
Ed. ward r.o who died in 1307, was 
found not decayed 463 years subse­
quently. The flesh on the face was 
a Jittle wasted, but not putrid. 
The body 01 Canute. wbo died In 
1017, W8.8 found lresh in 1'166. Those 
of William the Conqu'eror and his 
wife 'were perfect in 1522. In 1569 
three Roman soldiers, in the dreSB 
of their country, (ully equipped 
with arm�,.were dug out of a peat 
mass neBor Aberdeen. They were 
quit� fresb and plump aft.r a lap"" 
ot abo·ut 1.500 y....... In 1717 the 
bodi.. ot Lady Ji:i1.yth and her 
infant were embalmed. In 1796 
they were found as perfect as in the 
hour they were em\lalmed. Every 
fea.ture and 11mb was full. The in· 
Ia.nt's features were as composed 88 
if · he had only been asl""p for 
eighty yea.rs. His color was 815 
fresh and hi8 flesh as plump and 
full as in the perfect glow of health. 
The gmile or infancy ¥-d innocency 
was on his lips. At 8. little dis­
tance it was dit8cult to distinguish 
whether Lady Kilsyth was alive or 
dead. The que8tion is. What pre­
servative was used, a.nd bow ap. 
pl ied ? 

81xty Wbale. (Japtared.. 

Locke's plan, we suhmit an esti­
D1a� .of the compa.r�tive cOflt of 
c�e:aning one mile' o( Broadway by 
his lJietl;lo� aDd by carting. In 
tlne e'stirnate we will take the width 
of Broadwa.y to be 44. feet! and, to 

LOCKE'S SYBTD FOR REMOVING SNOW BY USB OF STEAIl 

A la.rge 6chool of ' whales was 
latf!1y ' captured at Ctillivoe Yell, 
Shetland, after a. very exciting 
chase. The whales first approach�d 
the Unitshores., and when observed 
B. number ot boats set out in pur­
suit. They succeeded, however, in 
gaining the ' water, but, after J'- 181%. 
hourIs chase, they were driven 
ashore and killed &t Cnllivoe: The 
school numbers over sixty, some of 
them measuring over twenty feet 
in leilgth. 
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CAlI C0171'LDlG. CONVl\RTDlLE WIRE IIASKET. 

The front of the ehamber of tlie dra.whead is partia.lIy This wire basket may be used for a vut variety of 
closed by a pla.te formed with an elongared opening purposes, Bome of which are illustrated in the aooom­
for the pa.ssR.gA of the link. Placed loosely upon roda panying engraving. The main ring or circle oC wife 
within the chawber are division plates ..vhieh are sepa.- is of any suitable diameter, bra.eed by two or Illore 
rated and beld in position by coi led springs pla.ced cross bars, which fOt"lll a bottom to the basket to 
upon the rods, so t·hat the plate!'! bave a yielding i stand, a " flower pot. etc:, on. The side or main lQops 
action, so � not to resist. the entrance of the lillk. may be shaped as shown in the cut, and a.re hinged 
These pla.tea support the link at various elevations, on the base ring separately, by having both of their 
thereby adapting the coupler' to �ars of different ends bent around it, and clinched into an eye. These 
heights. The pla.tes are a.ll correspondingly apertured, loops are arranged to overlap one another, 'so that 

1 2 

KALTEII'llECK'S CAR COUPLING. 

one cannot bft 1l10ved Without moving all, thus alwa.ys 
insuring the perfect circular form or curvature of tile 
sides of the bMket, no matter into what form it may 
be converted. The small base loops, consisting of 
two rOWS, one normally below and the oth(>r above 
,the ring, are hinged ' and arranged on the ring in 
precisely the satDe ' manner. The side loops, moving 
on their hinged ends,. may all be pressed upward, in­
ward, outward, or 
downward. so u to I be altered fl'om a. 
globe shape to .. bell 
I Conn, with all tbe 
t int.ermediate: fo r m 8 
, and shapes: 

T h e  b a s k e t  i s  
strong and durable, 
being made of the 
best spring steel wire 
h ... "ily plated. aIId 

5 
which a sm.a.ll lug. formed on the back of the book 
rests .wben the line is coiled within the CMing. The 
engagement of the lug with tha lip is insured by the 
spring of the looped. end of the band (orming the 
edges of the easing. It is evident tha.t the rounded 
support ma.y be formed separately and attached by 
rivets to the casing when the latter is mQde of non­
wetallic material i the hook may also be varied in 
form and otherwise attached to the line. 

• • I • 
OUTLIlrIlrG !OOL. 

This l1evice is deEigned particularly for carpenters' 
use in the work of dressing doors and similar pieces ot 
stuft' to their frames. whereby a perfect fit may be ob� 
tained without the necessity of frequently setting tha 
door up in the frame to test it as the work proceeds. 
The tool is made in several sections. each colnplete io 
itself, adapted t.o b(- connected together end to end, by 
a suita.blyarranged. right and left hand screw, &S shoWD. 

is decidedly orna.­to permit the coupling pin to drop into the drawhead mental in all the va­
and down through the link. The pin, when lifted out rious forms it may 
of the drs.whea.d, is held in a raised position by a be made to assutne. strap and eliding trip plate, the latter being forced It is eo'simple in con. 
forward under the pin by Sprinb1'8, which act against struction that it will 
a bar bolted to the trip plate and passed through be insta.ntly un9-.er. 
the drawhead, back of the diviaion plates, as shown stood, while it maJ' in Fig, 2. ThelSe springg are lodged in recesses made be rea4ily . changed in the,drawhead. and as they tend to consta.ntly force by any one lrom om" 
the ba.r outwa.rd, the trip plate will be forced under form to another 'a.c. 
the pin the instant the latter ht raised, a.nd the parts i cording to the u;e to OBE�l'WOOJ)'8 COlfVEll'l'IBLE WlllE BASlCET. 
will be ready for coupling again. Thp. entering link be made of it. The 
forces the trip plate back and allows the pi� to drop r engraving Sht.WB it as a c&:rd basket, frame to support in Fig. 3. Forloed iq one of the straight edges of each 
and automaticalty coup�e the cars. The bar IS hf"ld be- ; a lamp sbade

, and a vessel over a lamp chimney, ca.k.e .section are several challlberlil, in each of which is fitted a. 
�w�n gua.Tds forme� In the ?ack o� the drawbead, and elrg baskets, hanging fi.ower basket (in which case plunger, pressed outward by a coiled spring, Fig 3. Se� 
WhIch prevent the h?k, entenDg too fat" � they also the supporting cords are attached to the ring), flower cut"ed upon the edge of the section is a meta.l plate, Fig. 
p�tect �he bar from mJu�y. so that tb�re ca� be no pot, and flatiron bolde!. It is evident that this list 2, having formed in it as many openings a.s there are ' faIlure �n the prop�r acbon of the �ar a.nd trlp plai.e comprises but a. very few of the many good uses the plungers. The plate ma.y be moved longitudinally to 
at t� t:1D� of couplmg and uncouplmg. basket ma.y be put to. hold the plungenl within their chambers. or to relE'Me 'this mvention has been patented by Mr. W. H. This invention has been patented by M.r. A. S. Green- them, 80 tha.t the springs will force them outward 
Kaltenb�k, of Roxbury, N., Y. wood ; further pa.rticulara ea.n be had from the Case· through the openings. The plate way be moved py 8. 

• f l . green Mfg. Co., of Cleveland. 0 .• and Toronto, Canada. small bar inserted in a hole made in the plate, a recess 
CAB. COU'PLIl!fG. • •• I • being formed in the Bid� of the section for the iDsertion 

In this coupling the two drawheade are formed re­
spectiV'ely with rounded faces and cavitie!5. Upon a 

!APE IIplA8lJRE. 
When, the COlO moo tape line is used by one person, 

it must be fastened a.t the end before it can be un-
rolled and employed in m8.king measurements. In the 
tape measure herewith illl1strated. which is the inven­
tion of Mr. Jerome Fountain, of La Grande, Oregon, 
&. simple and efficient fastenE'lr is permanently con­
nected with the end of the Hne, for holding it while 
making merumrements. The casing, is of the usual 
form a.n� construction. To the outer end of the line 
is secured a metallic clip, to which is connected a hook, 
shaped as shown in Figs. 1 and 2. The head of the 
hook is provided with a. sbarp point, an4 in it is 
formed an eye. The point is preferably arranged one 
inch from'the end of the line, and is inserted in any 
Imitable fixed object, when the Jin'e Jllay be unroUed 
and used in the u'3ual way. The eye serve!!!. to re-

I ceive an awl or bla.de of a. knife. when it is iwprac-
SEABURY'S C.&..B. COUPLIN'G. ticable to employ tha hook. Tlw metal band fOTm-

• • •  • j iog the edges 01 the casing is bowed outward and then 
vertical �m In olle drawhead are pJa.ced two connectIng bent under or returned upon itself at one SIde of the hooks, Fl&,. 2, whose hooked heads overlap eacb other opening (Fig. 2) to form a. rounded support Cor the 
to gra.s� the coupling pin of the opposite drawhead. hook when the line is wound up ; and upon the op. 
The pOints of the hooks are oppositely bev:eled, 80 that posite side of the opening there is a beveled lip nndt'r 
when the oars a.re brought togt!'ther lor coupling, the 
pin will strike between the two bevels and force the 
books apart to permit the entrance of the pin between, 
and thus aut01Datically effect the coupling of tb� cars. 
In each drawhead. a� arranged s'prings which hold the 
hooks in firw eDgagement with the oouplin'g pin, To 
couple the C8.I"8, it is only necessary to place the pin in 
the drawh�ad and brillg the cars together, when the 
hooks will enter the dra.whead. and engagf! with the 
pin. Uncoupling is effected by merely lifting out the 
pin. Fig. 1 shows plaiuly the construction when only 

I
I 

one hook is ueed. ' 
This invention has been patentoo by Mr. ChM'ies E. I 

Seabury, of Stony Brook, N. Y. 
• I . ..  

IT ma.y not be known to some whitt callses the dif­
ferent colors in bricks. The Ted color of bricks i.e due· 
to, the iron, contained in the clay. In the process of 
�Drning, the iron eompounde are changed from tha far· 
roUiS to the ferric condition and rendered anhydrous, I 
thus developing the oolor. Certain clays-like those I in the vieinityoC Milwaukee, for instance-contain lit· 
tIe or no iron. and the bricks made from them' are J 
]j�t 01' cream colored. FOUWTAIII'8 TAPE KEAIUU. 

of the bar. 

In use, the plungers are all forced within their 

llACJCllII'ZIE'8 . OlJ'lLIlllING TOOL. 

cham b.", and held by the plates. The edge of the tool 
is then placed upon the surface of the fra.me or other 
object whose outline i� is desired to obtain. By lJlEla.ns 

of the small bro-, the pla.tes are then Illoved to release 
the plungeTB, whose springs will fciree them into eon­
tact with the 8urface against which the tool is held. 
The pla.tes are then moved back as far as they "Will go. 
which will permit suitably arranged friction blocks t.o 
press. upon the plungers and hold tht:m firmly in the 
positions they occupy. The tool is then remov-ed 
lrotl) contact witb thee surface. the exact outline of 
which will be given by the outer end. of tbeplung9ro. 
This outline CaD be easily transcribed to a doof, panel, 
frame, or ot-her object, �hich can be easily dressed to 
match. 

This invention has been patented by Mr. Robert A . 
MacKenz.ie, of 170 East 51st Street, New York city. 

• I I I • 

IN Pesth, Hungary, dynsmite bas been suocessfully 

I 
used for driving pilea. An iron plate 1:5 inches in di· 
ameter and 8?{ inchea thick is phwed in a per1ect�y 
boriront.a.l position on tbe pile to be driqeu. A dyna­
mite cartridge, in the fonn of a. di.fJk, containing 17).{ 
ounces of dynamite. is placed on the iron plate Mld 
exploded by electriCity. 
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.a. Be .. ar
.
kable Ora'llac-e Ent.erprl.e. 

The RusSian Government is eng8.F:ed in one of the 
most extensive drainage enterprises ever undertaken in 
any portion of t.he world. The location is what is 
known as the Pinsk Marshes, in the southwest of Rus· 
sia, near the bQrders 0' Galicia. This region is so ex­
tensive as to secure special designation in the ordinary 
map of Europe, and, in point of area, is very much 
Ja11:'er t.ban Ireland. The marshes have become fawous 
in Russian history 88 a refuge of a.ll ruanner of rowan tic 
characters... a.nd have remained an irreclaimable �.ilder­
ness up to wit·hin t·he 1alSt two or thr�e years, 

In 1870 t·he Russian Government first took in hand 
seriously the abolition of this wild expanse, owing to 
its bejn� perpetually Jnore or less submerged ano. cov­
ered with a ju�gle growth of forest, preventing not 
Qnly communication between the Russian districts 00 
either side, but also between Russia and Austro·Ger· 
many. A large staff of engIneering officers and several 
thousand troops were draughted into the region. and 
these have been engaged UJWn the undertaking sioce, 
Up to the present titlle, about 4,000,000 acres have been : 
reclaimed by )"ueans of the constructiqn or several 

I thousand wiles or ditches and canals, so broad as to be 
navigable for barges or several hu.ndred tons burden. 
Just now the engineers are drawing up the programme 
tor nerl year, which comprises the drainat:"e of 300,000 
acres by meatl8 of the coostruction of 120 wiles more of 
ditches and cauals. 

Of the 4,000,000 acres already reclaimed, 600,000 a�reB 
consisted of sheer bog, which has been converted into 
good meadow laud ; 900,000 acres of . .  forest tangle,11 
which have been 'prepared for timber purpos@JJ by cut­
ting down the underwOQd and thinning the trees ; 
600.000 acres of good forest land-Iorest oases in the 
middle of marshes-hitherto inaccesHi.ble, but which 
have been connected more or less by naviga.ble canals, 
arid thereby with the dista.nt markets ; a.nd finally, 
2,000.000 acres have been thrown open to CUltivation, 
120,000 a.cres of which have a.Iready 'been actua.lly occu, 
pieJ. Besides making the ca.nalsR.nd ditches, the eogi· 
nee1'8 ha.ve built 179 bridges, bored M7 wells from 20 ft. 
to SO ft. deep. and hal'e wade a. survey of 20,OUO square 
miles of couotry bitherto unmapped. When the task is 
finished, Rus!!ia. will ba.ve effaced froTD the map or 
Europe one of the oldest a.nd toughest bits of sa.vage 
nattlre on the Continent. From a.n engineering, geologi­
cal, a.nd scientific point of view generally. the work is 
Of1e of special i nterest. 

.. J .. 
PEIiDAliT BrEI POR WATCHES. 

The 8te�'8 of 8e1f·windin.g aud hunting·case wa.tches' 
�.�u.al�y, pt;!ld �n p!ace in the. pendant by a. screw @n­
tering a. circumferential groove in the stem, or a. 
grooved collar placed on the stem. Both the screw and 
collar are apt to become worn, and the scr�w being small 
is "W.eak a.nd liable to be broken, In the const.ruction 
shown by the three left-hand views of the annexed en· 
gra.ving, the pendant i8 internally thn!aded to receive 
a colla.r, into which fits the stem, which passes through 
the pendant to the windiog and setting mechanism. 
The collar Is provided with notcbes in its outer and in· 
ner surface, to receil'e pins' passing through and pro­
jectiog rrow the steJO. The stem lUa,y be fre�ly turned 
to wiud or set the watch, as the pins are nonnaLly out 
of contaot with the collar. The collar is ca.rried to its 
place by bringing the upper pin into engagement with 
its notch, and lDay be reulOved by brioging the lower 
pin into contact with its own: notch. In both easel! the 

IICBlJOEL'B l'EBDAlI'T 8TEI FOR WATCHES. 

1:dttdifit �m.niuu. 
PLEXIlILE ICRAPER. 

[JANUARY I ,  1887. 

Charles Beresford, with otberi3, went down in her, 
Lord Charles expresAing himself very strongly A8 to 
the va.lue ot this Dew vertical mAneu .... ering power." 
The boat was lUany tiwes 8ubloerged to the bottom of 
the dock, about 17 ft., and brollghtto the surrace again 
on a. perfectly even keeL She WaB also propelled a 
short di.stance, connection being wade with the bat­
teries by hand. but as the motors were coupled up with 
the current, nothing further was attempted. The area 
for a run, moreover, was too Circumscribed, there be· 
ing a. nUl11ber ofvesseis Iyingie the docks. which would 
ha.ve iwpeded progress. 

. 

To the end of the hll.ndle is I!IBCured a concave board, 
having itJJ opposite edges curved. To the back of the 
bo"ard are secured. metallic sockets for Teceiving braces, 
which are held in' 80ckets secured to the handle. This 
COI1�truction insures both strerlgth and lightness. 'ro 
the oonca" e face of the b9ard is a.ttached an Qblong 
sheet of rubber, whose edges project beyond' the edges 
of the board, 80 that whe� the scraper is used ooly the 
rubber will be presented to the BOOT or lurrace being 
clea.ned_ By applying the scra.per to the iloor a.t the 
proper an""le, the entire edge of the rubber sheet will 
be brought in contact w�th the ftool', andalS the scra.per 
is woved forward it.s concave form will cause it to reo 

The lllHoin applicdotion of the system ...... ould appear to 
tie in thedirectton ot Bubmarine warfare, although it 
i� not Intended t.hat it shalJ subserve this purpose ex· 
clusively, 88 the inventors have designed arrllngements 
for applying it to all cl8.li8es of 1S11 bma.rine operatioDs ill 
Ueu of the diving bell. It is also to be observed that, 
a1thoogh only applied to a. 60 ft. boat, tbi. size in no 
way indicates a liwfta.tion or the prineiple, whi.ch can 
be applied to any si7.ed vessel. The present dimension8 

I were only adopted because they cOrrespond to those of 
a second-clMs torpedo boat. The invention appears to 
be one of much merit·, and well worth the attention of 
tthe government, whlch it will doubtless receive.-Lon­
don Tlmdl. 

KAE�'B FLEXIBLE IC�It. 

tain most of the water it gather!! up. and· to carry it 
forward. 

This invention has been patent.ed by Mr. Albert J. 
Ka.elin, whose address is Gerffiania House, Houstun, 
Texas. 

A Nfl... 8ab.arlne Boat. 

The question of submarine warfal"e would appear to 
be advanced an iUlportant stage by a new 8ubmarine 
torpedo boat which was lately tried in the West India 
Docks, London. The great problem lor solution in this 
class of boat is 8. siinple and ready means of effecting 
aubw6rt1ion quickly and at again rising to the 8urface 
ru; frequently as may be desired. Many attempts ha.ve 
been made to compass thil:l object by weaus of screws, 
inclined planes, ·water compartments alternately filled 
and emptied, and other contTivances. 

-
The present in· 

ventioD, however, involves none ot these principles. 
The prInciple upon which the immersion and emersion 
of the new boat depend is simply that 01 displacement. 

'Vhile lying on the surface, the boat has a given 
a.mount of displacement. To effect immersion, this dis-­
placement is reduced i and when it is desired to raise 
her to the surface again, the displacewent.is increased. 
A" fair Bnalogy fs tha.t; of a telescope dropped into the 
water when extended fot' use. in which eondition it will 
float for a given time. If dropped into th� water closed 
up, it will straightwa.y sink tOth6 bottom. The iueaof 
utilizing tbis principle origiDated with Mr. Andrew 
Campbell, and was wQrked . out in pra.ctice by hiln in 
eonjunction with Mr. Edward Wole£ley and Mr. C . .E. 
Lyon. and the vessel in which the joint ideas or these 
gentlemen ha.ve been embodied has been built by 
Messrs. Fletcher, Son & Fearnall, of Limehouse. 

This boa.t is cigar.ltaped, and pointed at both ends, 
being 60 tt: long and S rt. in diameter 8,luidships, ex­
clusive,of 8. slightly raised central deck. Her displace. 
ment when fully immersed. is about 50 tons. She il;l 
built of % in. Siemens-Martin steel and is driven by 
twin screws, the motive power being electricity. "';hich 
is supplied from l\ storage battery to motors of 45 horse 
power. ElectricitY'also supplies light, when submerg­
ed, by weans or glow lamps. Air under pressure is 
flOOred on boa.rd, a.n� there is accowmodatipn for a. three 
days' supply ; the eJectrieal batteries also have a. simi­
lar storage capacity. The electrical machinery has 
been designed by Mr. Graydon Poore, and .11pplied by 
Messrs. Lewis Olrlck &: Co. 

. .  I. 

An English paper says Councilor W. J. Lancallter, of 
Col more Row, London, has a very remarkable photo. 
graphic apparatus. to be used for detective purposes 
or ordinary portrait photography. The apparat.WI is 

I inclosed in 1\ watch easel which opens in t.he ordinary 
1 00anner by �eans of 8. spring. As the cuge opens. a 
. miniature camera shoots out for a moment. shots np 

again, and the t-biDg is done. The sensitive platE's to 
be used fQr the camera are miniature dry plates, and 8. 
store of theBe is to be carried by 'the operator in a 
special1y prepared locket to bang on the watch chain. 
We undentand t·hat the miniature apparatus".ha.s been 
very eagerly welcomed by the detective police: a.nd 
that the authorities at Scotland Yar-d have dflcided to 
make extensive USB of it. A detective who wishes to 
secUre the portrait of 8. suspected character will ("Jnly 
ha.ve toO get close to bis subject, aDd pretend to pull 
out his watch and look at the t·ime, and tbe featareS 
will be r�gi8tered. We JUay meation that for the sake 
of experiment, aoourate and I'speaking" likt'-nesses were 
tn.ken of a large num\?er of the. persons who lllixed in 
the crowd at the recent Socialists1 meeting. 

... I I. 

· DIJ'lIOVED C'1JLTIVATOR. 

When grain is planted by the so-called 1 \  combined 
lister and. drill," the listing forlDs a ditch oj' furrow 
several inches deepl in which the seed is dep08ited.. 
The dra.wback to tbi. listtng t. due to the fact that 
close to the edges of the furrow on each side, a row 
of weeds springs up, wbich. with ordinary culti.vators,. 
it" is impossible to exterwinate, and at the sa�e time 
cultivate the eoil at the bottom of t.bp, lllrrow. The 
object of the invention here shown, �hich bu been 
patented by Mr. Daniel M. Bourne, of Cool. Kansas, 
is to provide a sbovel that will. cultivate the bottom 
of the furrow, and at the same time trim the edg�s of 
the furrow. The cultivator plow point.1 or shovel. is 
provided with a cutter e:x:teoding Obliquely upw.ard 
and sta.nding above the plow proper. 80 tha.t while 

BOt7RllP.'B DIJ'lIOVED C1JLTIVATOR. 

stem and collar will turu. together to screw or unscrew Wbf)n lying en the. snrfa.ce ·or the water, a dept.h of the · point enters the furrowl the cutter trims the 
tbe collar. only about ten inches of the ct'-otal nppeT portion olthe side of the furrow above the point. The point may 

In the construction
' shown in the right·hand view, boat i8 visible above water line, and this is surrnount- be rOl.l.D.ded or beveled to bring it to 0. sharp poin� 

the stem is formed with au enlarged partl beveled upon ed by a. steel conning tower about 12' 10. high and 15 and the plow may b� made with a shank ot' be bolted 
each side, and encirCling which is a. split steel ring in. diameter and piereed with four eightholes. En� to a sepat'ate sha.nk. The wing or cutter extends \iP­
which enters a recess formed in ·the threaded collar. trance aod exit are o�tai.ned by means or a lDanhole on ward obHqUlHy from the ma.in sbovel point, . and i8 
Normally, the· enlarged part of the 8tem is below the the dookl which is soou.red with a watertight joint, and slightly twisted to clear itself or trasb. Its upper end 
ringl so tbat the stem may be used for winding the th&re is roolD for six persons in the central portion of I!tands slightly in rear of the body of the shovell eo 
watch, When the enla.rged paTt has been pulled through the boa.t. Displa.cement. is · inoreasell or redueed by that the contact of the outter with the side 9f the 
the ring and rests above itl the device is arranged ror means or oyliudrical chambers which are projected Or furrow , will caUiJe a 8Jj�ht down draught a.nd make 
setting the watch. It will be seen that this construe· withdrawn telescopically frOID the !ides of the vessel, the shovel penetrate the soil, and te�d to steady the 
tiODl while being strong and durable, prevents the eo· &Ild by this simple means ahe MD be made to rise or cultivatdr. The abovel can be attached to either a 
trance oC dust or moisture to the interior of the watch. fall in the "Wa�er, slowly or quickly, a.t the wUi of th08& ! riding or walking cultivAtor, and has nothing to do 

This invention nas been patent.ed by Mr. F. W. in cOlDmand. wjth any outside shovels, as the operator can U86 any 
Schimmel, of Murra." Idaho. , This W&8 amply demonsuated recently, when Lord kind he desires or can take them t'Dtirely off. 
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.& Remarkable Family oC Soake •• 

To the Editor of the 8aientijte .American: 

stantly increaaing use ; and ODe of the most eMily ap- Messrs. IWbert Napier & Sona, Govan, for, the British 
plied and practical uses of the proce� is the compres- Government, wall launched on Nov. 25. The Australia 
sion of natural ga.s in appropriately made cylinders, is one of five belted cruisers ordered in April, 1�. 
under sllch pre�ure as will insure safety and Y4ilt ren- The building of two, the AU/:ltraJia and the Galatea, 
der the cylinders easily bandIed. was intrusted to Messrs. Napier & Sons ; two, the Or­

I bave fifty-su: copperhead snakes in 8. quart hottle, 
that were taken from the old snake by Mr. Doug­
las Bird last �ummer. Each of the fifty-six was in­
closed in a sack by itself, and was attached to the 
snake bed by a string. They were alive when eut ont, 
one hour after the dam was killed, I have also the 
skin of the old snake, which measured 4� feet. 

The umbilicus is still to be seen attached to several 
of the snakes in the bottle. They are each 9 inches in 
len,gth. 

Then with suitable appliances to control the ftow lando and the Undaunted, were ordered [rom Palmer's 
of the comprtlssed fuel, these cylinders could be stored Shipbllildingand Iron Company (LilDited), Jarrow-on 
in proper chambers on the vessel, and, undflr the Tyne; and the fifth was ordered from Earl's Shipbuild­
charge of the engineer, this newer heat producer could ing Company, Hull. The Australia, like her sister 
show its marvelous use and power in driving the steam· ships, is 300 ft. long between perpendiculars and 56 ft. 
ships across the ocean, and that, too, with a maximum in extreme bread$_ The draught of water under or­
of cleanliness and comfort to the passengers, besides dinary circumstances will be 19 ft., and at this draught 
insuring a very greatly increased profit on account of the displacement will be 5,000 tons. This may at times 
the much larger quantities of freight carried, the coal be increased to 6,000 tons when a full supply of coal is 
bunkers being utilized for freight space. shipped. 

Mr. Bird is a man of truth. Now, if you have a true 
snake story of greater magnitude, I should like to 
have it. S. E. HA.MPTON, M.D. 

Milton, Ky., Dec. 6, 1886. 
.' . ,. 

If the natural ga.s has done a.s much for certain It is expected that the vessel will lJave a speed of 18 
branches of industry as is claimed that it has, it does knots per hour. The eugines which are to be fitted on 
not seem unreasonable to argue, by analogy at least, board, and have been de5igned by MeSSr5. Napier, are 
that there is a future for it as a compressed fuel, pre- of the triple expansion type, working twin screW5, and 
mising, of course, that the cost of such compression be will indicate 8,500 horse power, the working prt'ssure 

DeNractlve Effects 01' Nitro-Glycerine. reduced to the smallest figure by improved and cheap- being 130 lb. It may be interesting to mention that 
To the Editor of the Scientific American: ened and reliable prOCesses. W. L. KELLER. when tenders were asked for vessels of this class, com-

In your issue of Dec. 11 appears au article headed :ijaJ.timore, Md. 
. pound engines of 7,500 horse power were specified ; but 

"Destruction by Nitro·Glycerine Explosions," copied , , • I • Messrs. Napier propOlOed as an alternative 5cheme to fit 
from the New York 7'imes. It is well enough for the Dow Co C.st • Box 00 • Shan. triple expansion engines on board, and undertook to 
daily press to print such absurdities, but the �IENTI- To the Editor of the Seientijic American: develop 8,500 horse power, and that without taking up 
FIC AMERICAN should not lend its columns to the To cast a box on a shaft or mandrel, warm the shalt any more room iq the ship or increasing the collective 
propagation o� anything but the truth. It i5 ha.fdJy (and box if practicable), take a pitl<le of ordinary writ- weight of the machinery and coal. 
necessary to.specify any particular part of the above ing paper and cut to the length of the box and wide The Admiralty accepted this proposal, and carried 
ankle, as the whole thing is a tiS5ue of falsehoods. A enough to jU5t reach round, oil well, and wrap around it out in the other ship5 of the class. The result will 
nitro-glycerine explosion cannot cause annihilation of shaft, and have lap· come on side where the box will be to increase the speed by ahout a knot per hour, 
human bodie�, horses, magazines, etc., as therein while lees coal will be consumed. The boiler5 are of come apart; then wind the paper with6 piece ot cow-stated. It is true that a man's body is often reduced h the double endf!d multitubular type,'and have corru-mon wrapping twine, in t e form of a cone screw, say to minute atoms, but the debris will ·cover the ground on a box 6 inches long about t,en time5, and fasten the gated fiues. The armament will cOllsist of two very 
for a large 5pace all about, and it is impossible to ends by tucking them under another coil. long range 9U in. Armstrong guns, ten 6 in. guns of 
gather it together. No. 2.-Proceed to put on cap, and pour as in other the same·cla.es, all mounted on central pivot VavlUIsenr 

I have seen a number of explosiollB, and in the winter mountings, eight 6 pounder and eight 3 pqunder quicl, methoils. When the box .is made and the shaft taken as well as the summer. That the snow or ground out. you will find a good box, and the twine has made firing guns, also six torpedo impulse tubes. The two 
remained pure and spotless in any case, after 5uch an a spiral groove in the box, running from end to end, striking characteristics of the ship are her high rate 
explosion, is false. giving the oil a chance to pass through thl:\ box. Iu of speed and length of gun, or range of fire. These 

I was on the ground within ten minutes after a making a loose pulley, proceed as in casting a box. qualities would generally enable her to overt.ake an 
nitro·glycerine explosion tMt happened in the woods Always oil the paper. A. P. HYDE. enemy or to avoid one altogether if too heavy metal 
near Aiken, this county, about four years ago. A for her, or using her great speed she might keep the Oxford, Chen8.Ilgo Co., N. Y., Dec. 14, 1886. shooter WIUI driving along the road with a sleigh load enemy within range of her big guns while she herself 
of 60 quart5 of the explosive. From some means or . was beyond the enemy's fire. Every safeguard has 
other, the stuff went off. There WIUI a hole about three Two Ncw British War Ships. been adopted to shield her frow t.he enemy's fire and 
feet deep and four foot square hlown in the frozen The second orf,'lle new cla138 01 belted cruisers which to prevent her from sinking. She is divided into about 
ground. The horses were huded forward about tweu- !las been built by the Palmer Shipbuilding and Iron 130 compartments or cells. The engines and steering 
ty-five feet, and their hind quarters were driven for- Co., Janow, tor the English Government, was sue- I gear are all under the water line, and are protected 
ward into their bodies . .Nothing remained of the sleigh cessfully launched on th� Tyne on Nov. 25, in the pres· from debris and frOID dropping fire by a 2 in. thick 
but splinters, and those were very small. A part of- ence of a large concourse of spectators. As the vassel steel deck extending the whole length of the ship. 
the tongue, with one of the whimetree�, was 5till con- lett the ways she was ehristened the Undaunted by ThE! water line of the .l:lhip is protected by an armor 
nected by the harness to the horses. Of tbe unfortu- Lady George Hamilton, amld the cheers of the on· belt 10 in. thick, steel-faced, strongly supported by 
nate driver, we picked up probably thirty ponnds of lookers. The constrnction of the Undaunted is similar teak and steel backing, and capable of resisting a shot 
ftesh and bone. Several trees were chopped down to to that of the Orlaudo, which was launched from or shell from 10 in. guns. 
secure small portions of his remains. His face was this yard on AUgU5t 23 last. The principal charac- At a luncheon which followed, Mr. A. C. Kirk, the 
fntact, bnt there was nothing left of his skull ; but teristiC8 of this type of vess� Me It high atiaiDI!lent of head of the firm of Messrs. R. Napier & Sons, said the 
the ground for an area. of several acrS5 was covered speed with great defensive power. ship that had just been launched was a formidable ad­
with the blackened portions of the wreck, interspersed The following is a general description of the vessel ; dition to the British Navy. It was a matter of con­
with darkened blood stains, that showed out clearly Length, 300 It.; breadth, extreme, 56 ft.; depth, would· gratulation, he thought, to the country that a private 
from the snow. ed, 37 ft.; normal draught, 21 ft.; displacement, 5,000 firm 5hould be able, without any effort, to advance 

Angust 27, 1885, a nitro-glycerine factory was blown tons ; indicated horse power, 8,500 ; estimated speed, such a vessel to its present stage of completion, inc\ud­
up, just beyond the city limits. Twenty-three hundred 19 knots. The·armor is compound, or steel-faced, and ing the testing or la2 watertight compartments and 
ponnds of -the explosive were destroyed. The wreck consists of a belt 200 ft. in ltlngth extending from 1 ft. the testing of 600 tons of armor plate, within a period 
was complete. A horse was killed, and his body was 6 in. above the water line to 4 ft. below. This belt is of about 20 months. Had it been necessary, it could 
blown several yards, but it was not annihilated. Sev- 10 in. in thickness, !tnd is backed with 6 in. of teak, have been done in even lees time. The Admiralty, in 
eral heavy iron safes were turned over, but they were secnred in steel.plating 1 in. in thick!less. On a 'level preparing this design, had succeeded in combining the 
not fAlIloved from human vision. Where the factory with the top of the qelt there is a protectiYe deck confiicting qualities of a war ship in a rare degree-­
had stood was a large hole in the ground, and a. space forlDed ot 2 in. of steel plating. Beyond the belt at namely, ·offensive and defensive power, a large range 
of about twenty acres covered with kindling wood. both ends the deck ill inclined downward to an aogleof of action, with a high ratA of speed. The Australia 
There was a score or more of the heavy iron drums in 30", and is 3 in. in thickness, All openings in this deck. was the :(lfty�first war ship which had been built by 
which acid is transported, scattered about. None of are fitted with either armor shutters or shell proof the firm. 
them was annihilated. I oon cite a dozen more cases gratings, apd those necessarily open in aetion are also A. Note "0 W.lerlo&" Potted. Plan". if necessary. A. L. S. . fitted with cofferdaw5. 

Bradford, Pa., Dee. 11, 1886. By means of the armor belt amidships and the pro-
• • •  , .. tective deck -plating fore and aft, the whole of the ves-

Ga" for OeeaQ Steamen. sel under this deck is rendered invuluera1Jle to shot 
To the Editor of the Scientific American: 

Should the supply of natural gas prove inexhausti­
ble, there will be no liwit to its uses or applications. 
Its special adaptation to the iron and glass industries is 
a recognized fact of industrial economics, alld a wider 
range of servioe is contingent only on a reasonable ex­
pectation of its continued availability. 

Among the more immedia.tely promising opportuni­
ties for the utilization of this natural product, that of 
its application to the propulsion of ocean steamers ap­
pe�rs as the most prominent. The 5pace required for 
the storage of coal is useless space, so far as profit is 
concerned ; and the expenditure of power in carrying 
the source of power is indeed very heavy. 

The Oregon required storage for 3,800 tons of coal-
8,000 for actual nse and 800 for contingent supply ; 
fully, if not more than, half her actnal tonnage. What.. 
ever plan or device tends to the cheapening of steam 
production, without illcreasing risk or danger, must 
attract the attention of practical men with a view to 
its timely adoption. 

One invention prepares the way for another, and the 
larger use of most substances and appliances weans 
the increased production thereof at reaaonable cost. 
The compression of gases is a recent accomplishment of 
science which carries··with it the possibility of a con-

and shell, and forms an unsinkable raft· in which are 
pla<'.@{! the engines, boilers, magazines, shell rooms, 
and steering gear, When in action, the movements of 
the machinery, the steering of the ship, and the firing 
of the guns are under complete control from the con­
ning tower, a masllive structure at the fore end of the 
vessel. The lookout men in this tower are protected 
by ·12 in. of steel·taced a.rIDor, and all the communica­
tions to engine rooms, m!tgazines, st.eering wheela, etc., 
pa!;s through a tube of steel 8 in. thick. The stem, which 
forms a ram, is exceptionally strong, and is well sup­
ported by the framework of the vessel and the pro­
tective deck. The ram, sternpost, and propeller 
brackets are each · of cast steel, manufactured by 
Messrs. Spencer & Sons, of Newburn. The hull is built 
of Siemens-Martin steel, and is divided into over 100 
watertight compartmEl.llts. 

Sir C. M. Palmer, .M.P., said the Undaunted belong­
ed to a cl8.8S which Wa.5 a new departure, to moot the 
requirements of the· empire. She would have a speed 
wWeh would exceed that 01 almost any privateer that 
might be employed against the merc:hant shipping of 
the country, although ·they must not rest content with 
a speed of 18 or 19 knots while they had merchant 
ships performing 20 and 21 knots. 

Her Majesty's belted. cruiser AUlitralia, built by 

In the operation of watering potted plants, per­
sons not practically familiar with plant culture are 
apt to make serious mistakes. Cultivator5 find by 
�perience that an exceSS ol water at the roots is very 
injurious to almost all plants, and hence it is usual 
1;0 direct that great caution be used in the applica­
tion of water, especially in winter. The result is 
that frequently the opPOSite extreme is fallen into, 
to the great injury of the plante. From the moment 
that the soil becowes so tar dried that the fibers of 
the roots cannot absorb moisture from it, the supply 
of the plant's food is cut o.ff, and it begins to suffer. 
Some plants can bear this loss of water with more iw' 
punity than · others ; some again, and the heath 
family among the rest, are in this way soon destroyed. 
The object in watering should be to prevent this 
etage of dryness being reached, at least dqring the 
time a plant is growing, and at all tiOles in the case 
of those of very rigid structure ; at the same time, that 
excess which would sodden the soil and gorge the 
plants is also a.voided. 'Within these limits the most 
inexperienced persons may foUow sound directions 
for the application of watel' with safety. But when­
ever water is given to pot plants, enough should be em­
ployed to wet the soil thoroughly, and the difference 
between plants that rl"quire less or more water should 
be made by watering more or less freqnently, and not 
by giving �ter or less quantities at one time.­
Farmer's (Irish) Gazette. 
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1'lIE LElXOE8 BIIEAIW ATElI, ":aTlIGAL. 

One of the most striking mechanical works ja 
the , great crane Titoo. which is now at work 
in the port of Leixoes, Portugal, employed in 
placing th� artificial stone blocks, GOtocs weight 
each, for the cOD.stroction of the breakwater. 
U Nothing is more imposing,ll says 8. spectator, 
" tHan to see this extraordinary machine trat18-
ferring itself along the rails.. swinging jn all di­
rections, raising enormous blocks of stone. a.nd 
sinking thelll slowly in the ocean to construct 
the waIls of this remarka.ble mole. II . 

The larger arID of th� crane measures 46 meters 
from the axis of the machine, a.nd the sborter 
22� meters, makiog a total length of 68"4 m ... 
ten. Its height tCOIO tbe center is 5� meters, 
and at the extremities OiU of a meter. . It bas 
a counterweight consisting of solid masonry. It 
rests upon a. circular tower, and tUrns upon 16 
wheels of steel, in groups of 4-. The vertical 
a.xis gives lateral movement to this enormous 
&ppal'&tu�. The superior part rests upon 33 
Wheels, arranged in groups oC8, which run upon 
eteel rails. Mounted upon 
the rear arm are two steam 
engines, oC 50 horse power, 
which work the machioery of 
the crane. Its total weight is 
450 tons, and tbe lug-er arm: 
has sufficient streDgth, 8.8 we 
have said, to place and move 
blocks of 50 tons a distance 
of 27 meters, requiring for 
this operation, tLfter t.he stone 
is fastened, 16 minutes 20 sec-­
ODds· from the time it is &.fi.. 
tnched to the chaine. 

Our en�ri\Ving represents 
the crane at work upon the 
mole. It was constrncted by 
the Fives-Lille Co., Franoo. 
Our en(rraving is from La 
Ilu9traeio1J, Eapaoola 11 Arne-
ricana. 

I • I 

BOLLING PLATFOllKS AmI 
AlIIIIOJl.CLAD BATTElUE8. 

The form of battery de­
scribed in the following arti� 
cle is in accorda.nce with the 
plA.n9: of Commander Mongin, 
in which be proposes the use 
of a platform rolling over an 
iron track. The project that 
he bas studied admits of the 
putting in battery at a 6 inch 

Fig. 1.-ROLLIliG l'LATFORJIl 

Fig. 2.-ROLLING AR][O.R·CLAD lIATTERY. 

THE LEIXOES BRBAXW ATER, l'ORTUGAL. 

[JANUARY I t  1 887. 

De Bango gun, mounted upon a siege ca:rriage 
and pTovided with a. hydraulio br�ke. The 
platform properly .so called is, 8.8 " he e.xplains 
it; eSBentiaJly formed" of a trawe compo6ed of 
fonr iron plate and angle il'on girde.rs, which in­
tersect eaoh other in pairs at right angles, aud 
the �xtremjties of which are connected bf a. 
oover of iron plate (Fig. 1}. 

This frame is provided with a. circular ehan­
ne), Hkewise of plate and angle iron, whoseeen­
ter is the virtual pi vot of the carriage. E:lter­
nally to thie ch"an"nel, the platform is covered 
with" strip.ted iron plate, and interna.lly with a 
wooden floor. In the channel there moves a 
cast steel ring, wllich is centered. by a. system 01 
guide wheels. and rests upon the bottom of the 
cha.nnel through the intermedium of five roll· 
el'S·, two of which are under the wheels of the 
carriage, one under U' .e butt end, and the two 
otherR at equal dil)tnnces from the preoeding. 
"When the carriage is in battery, the two wheels 
and the butt bear upon the ring, thus permit� 
t�Dg of" quickly giving the piece every po58ible " 

direetion of aim in a. horizon­
tal position. The platform is 
supported by fou r  pairs of 
wheels, the a:x;les ot two pairs 
of which are �.t right angles 
with those of the other two. 
Owing to a very simple me­
chanism, it is pOl:;sible. at will, 
t-o ma"ke eaeh of the wheels 
bear upon the rail tha.t cor­
responds to it, or to raise it 
a few tractions of an inch 
aboye it. 

From such an arrangement. 
it resnlts, in the first place, 
that th&direction of the plat� 
forIll can be" chao�ed on a. 
crossing ot t,,':o traclt8 at right 
ang1es, and consequently can 
be easily moved about a.t the 
bott')w 01 a. trench ; and, sec· 
ond, that "it possesses great 
stability at the moment of 
firing, although maneuvered 
on a. system of ordinary rail­
way tracks spa.ced" ".fiYe feet 
apart. 

The positions for firing A,.� 
ma.rked upon the main tra.ck 
by a f!;1Dall crossing analogous 
to that. fot the change of di­
rection. When the piece is 
to be fired, the entire eight 
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wheels are pot in �tion at the same time, thus pre­
venting the whole froID getting out of true, gi '9ing the 
affair a wide and solid base, and preventing the car 
from rf1coiliog. A!05 the carj carriage, and gun, as a 
whole. do not weigh auy more than a heavily loaded 
railway 08.1"(40,000 lb.), it requires but a fewloen to rap­
idly Inove the system over an iron tra�k ot the ordinary 
type. 

The organization proposed hy .Commander Mongin 
consists ot a.n ordinary railway l"uuning parallel with 

The fi1'8t experlments on a -ra.tional use of 8.nnor-clad 
ba.tteries. movable upon ra.ils, were made in.the siege of 
Paris. Since .the,D th� questio.n has be�D the subject of 
serious study, esp�ially on the part of Commander 
Mongin. This high officer now proposes rolling annor· 
cla.d batteries that may be �i4 to be inde!?tructible. 
He thinKs tQ&t the adoption of a system of trains of 
guns thus protected would permit ot greatly r�ducing 
the artillery materiel necessary lot the armament of 
detached' forts. 

THE STEAlI(SKIP GREAT EASTERN. 

the general direetion of the forts of a.n intrenehed The battery of which he hAs forw�d a project may 
camp, along the glacis and beneath the fire of the gorge be conSidered, as: a. whole, as a hollow girder, iron clad 
facing-e;. Starting from the points wllere it was not on four of its sides, an<i'externa.lly capa..ble of enduring 
covered by the lDasonry of the fort, this tt"8.Ck would heavy blows withont being disturbt"d. This ·girder is 
follow .Q. sot't of siege trench with a. nearly horizontal fixed upon a strong flooring supported by nine sus· 
bottom. An investment of gabions and hurdles toward peoded axlel!; that p�rmit of a. side movement of the 
tile interior would susta.in agla.ci8 having an easy slope wbole (Fig_ 2). The axleR a.re nf steel, ano a.re p·rovided 
and provjded with an abatjs. Here and there (at iPter- 1 with iron wheels· aM' ft. in diameter, having hard steel 
vals of 15 or 20 yards, for exaluple} the maio track rinis2 in. thick Their 8 in. jonrnals are provided with 
would be provided with a. cros. .. ingto pf!rrnit or putting cast steel grease boxes, connected with 2Ci too suspen­
a movable guo in battery upon it. Near by, there 
would be a. small siege magazine, bunt under the 
glacis. 

When necessary, the materia,1s of the abatis would 
be sepa.ra.ted at the right of these firing places, so as to 
allow the enemy's works to be seen plainly without 
those inSIde exposing themselves. Thus etltablished 
in such po�itions, the artillery would enjoy all t\te ad'· 
vantages of the atta.cking battel'ies. Like the latter, it 
would show nothing but the guns themeelve�. Again, 
the enemy might not be able to �ecognjze its location 
except by observing the cloud of smokA due to the·fir· 
ing. The gunners would not have to feat' the bursting 
of shells on the talusof the parapets, a.nd most of the 
enemy1s projectiles, which did not direetly touch the 
material, wol\ld pass beyond without producing a use· 
ful effect. When the besieger had succeeded in regu· 
lafiog his firing in an alarmjng manner. these movable 
pieces would be Tun 40 or 50 yal'ds to the right or left. 
thus obliging the enemy to modify his ·aim at every 
instant. 

If the form of the ground did not permit of exca.vat· 
tog a long trench in a straIght line without its being 
taken by a raking fire, it would be broken up into an 
em battlemented form, whose rectangular parts would 
be covered with high traverses 01 a ByInm�tricany ir­
regula.r shape. 

FioaHy, it most not be lost sight of that the carriages 
employed permit of an indefinite field of fire in a hQri­
zontal direetion, and that they mig-ht, should oooasion 
require it, be turned about and strongly supPort the 
firing of the fort should the -enemy attempt a coup de 
main 011 the gorge. 

' 

Instead of continuing the track along the entire 
length of the attacked forts, merely 200 or 300 yard sec· 
tions might be constructed to the right anu left of the 
la.tter, and batiJeries of 'lDovable piecers be thus created 
that wouhl adva.ntageously replace �e arlfled� annel.':­
ed batteries oC stationary guns. 

There is no doubt that a. gun which can be shifted as 
BOon as the enemy's fire is regulated is ca.pa.ble of pro­
ducing 83 great an effect. a.s tbree gUllS' occupying & 
stationary position, or, in 
other words1 that such a 
gun will fina.lly �duce 
three guns or the enemy to 
silence.. 

9 
sion springs, affixed to the flooring of the battery. This 
flooring consists of two itole bars oonnected at their e'I· 
tremities, and between the axles, by ten emall cross 
gil·ders. which are themselves conneete.-d in pairs'in the 
direction of the longitudinal axis of the flooring by ten 
struts. The woole., which is of plate and angle ironl, is 
covered with a floor consistin'g of iron plates juXt8.·. 
posed.and carefully riveted to the sole bars, girdel's, 
and struts. 

Two end panels and two intermediate stays divide 

the battery into three compartment.sf each containing 
one gun_ The arntOr in froot consists or two 16 in. 
thick plates of tolled iron connected all the way up by 
n. mortise joint, and contailling three embrasures at a 
Ulinil1lU� distance apa.rt of 13 ft. from axis to axis, 
which are provided at the top and throughout their 
entire length with a rabbet 6 in. in depth. The prime 
cost of an armor· clad rolling battery amounts to but 
$80,000-80 sum to which must be added the cost of three 
6 in. guns. 

These ba.tteries may be advantageously employed. 
during the eourse ot the operation 01 defending the 
enciente of 1\ place or the inter"als between the forts of 
an intrenched camp. They are likf!wise of a nature to 
constitute the elements of a siegA park .of /,?reat power. 
It is even pennitted us to forE:see the coming of the 
day -when they wi1l make their debut upon Our fields 
of battle.--:La NatU7-e. 

• • • 
C\TJUOlrS GROWTH or TREE �I.", _I. 

In this country t.he art.ificial trainiu(!" of shrubs and 
h",,"s has not attained that degree of perfection that is 
observed in tht'l countries of Europe. This is due pro· 
ba.bly to the faet that the garden. and park. abroad 
�ave been, many of them, kept in a most perfect fltAte 
of eultivation for y�a.:rs, and even for centuries. Italy 
is especially noted for the beauty of form and design 
that has been irupp,rted to the garden by the UBe of 
trimmed shrubs and bedges. This st.yle of gardening' 
has been extensively followed in nearly all the coun� 
t.ries of Europe ; and although there is no pretense at 
courting oature. this has, neV"erthele�, asserted itself, 
and age has added to this method a dignity which 
greatly beightens its original effE'ct. 

At Versailles, at F�ntainebleau, at the Imperial Gar· 
dens in AustTia, and in Germa.ny, this same styJe is to 
be found. In Engla.nd, also. we observe the same 
effect, not so much in the public gardens as in the pri� 
vate parks. 

At Haddon Hall there are two quite celebrated bOx.· 
wood trees, on.e representing a aMp anu the other 8-
pea.oock of heroi('. l:Iize. At Chatswortb. near by, there 
are.,many curiou!! shapes to be found. The t,ree shown 
in the ae'oompanying cut is at present in the Jardiu 
d'Acclilnatation, in Paris. By examining the part nt'ar­
e!'lt t.he {l'l'Ound. it will be observed that it originally 
consisted of five sepuate trees gra.fted together, whicH. 
were suceeS6jv�ly divided and grown together againl 
producing the curions loops and forms ob8eM'able in 
the illustra.tion, which is a faithful delineation, taken 
directly froill a photograph of the plaut itself. 

.. 1.1. 
THE GREAT EASTERN. 

This steamship, which for more than a third of a. 
century has rema1nerl the largest ever constructed, 
WIlS design·ed, about 1853, by the distinguished engi;M 
neer Brlmel. for the tra.de betw�n England and AuS­
tralia_ It was calculated' that a ship could be built 
hu.ving·suf'Hciellt capacity to carry enough coal for the 
round trip in addition to a great many prussengeri:1 
and a ·paying caTgo. She was built by J. Scott Rus­
sell at his works in Mmwall� London, and was ready 
to be launched in Novelllbf'r, 1857, but could not .b� 
1lloved until the following- J :l.nuary. Even that earl): 
in ber history her unlucky star assnmed the aseend· 
ency, and · in all her 8ubsequent -wanderings seemed 

'Moreover, it is pOB8ible 
to combine the two means 
of resistance to the fire of 
the enemy's artillery, tha.t 
is to say, mobility in a. 
horizontal ' position a.nd 
arwor plate protection. 
Hence the idea 01 &l'mor­
clad rolliug batteribs, which 
WAS earned out for the first 
time in France toward the 
end of the year 1870. 

'Pl1uTO> ever present . . � .. . . \. \Vhen i'aunehed, bet' oost was $3,8311520. 
C}TRIOl1ll GROWTH ·01" ·nE£ (.l.i'raIz>HwB ,zc6l.tior). The Great Eastern is 692 It. in extreme length, as 
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ft. beam, and 2'1,000 tons actual capacity. She WIl8 
built of iron, and double cased to about three feet 
above the water line. The motive power consisted of 
eight engines, four for the paddle wheels. which were 
06 ft. in diameter, and four for the screw, 24 ft. in 
diameter. The cylinders of the paddle engines were 
74 in. in diameter by 14 ft. stroke; and those of the 
screw were 84 in. in diameter and 4 ft. stroke. The 
heating surface of the boilers supplying the paddle eu­
gines was 44,000 sq. ft., while that of the screw engine 
boilers was still larger. The united nominal horse 
power was 4,000. 

The first voyage to New York was made in 1860, and 
during the voyage she nearly averaged 336 miles per 
diem, or 14 miles per hour. Steam was carried at a 
pres�ure f)f from 15 t.o 24 pounds, and the total quan­
tity of coal consumed was 2,877 tons. Since then her 
history has been strange and eventful, and the opinion 
we expressed in Ollr issue of July 7, 1860, upon her 
visit to New York. has been most peculiarly borne 
out by the facts : " Although we cannot but regard tbe 
Great Eastern a.'! a failure in payability, yet she is not 
so in a scientific sense. She is a grand experiment." 

ThiEl ship, which, notwithstanding the many hard 
knocks she has received, seelllS to be in almOl>t as good 
condition 118 when launched, now attracts attention 
because of t.be new use she is to be put to. For some 
time she has been exhibited at Liverpool, and has 
lately been taken as a "  show ship" to Dublin. It is 
to be hoped that this venture will prove more remun­
erative than former ones ; it certainly should, since the 
vessel Is well worth a long journey to see, aud a criti­
cal examination of her hull and·machinery cannot fail 
to be both instruct.ive and interesting. It is to be 
hoped that those in charge will brave the dangers of 
the Atlantic, and bring the leviathan once more to 
this country. 

.. .  -. .  
81mple Chemical Experiment •• 

The following are given in The Chemist and Drug­
gist, by way of suggestions to druggists in the pre­
paration of a variety of salable articles for the holiday 
season. 

THE MAG NESIUM LIGHT. 
Directions.-Take hold of the end of the ribbon by a 

pair of pliers, and introduce the other end into a flame, 
when it will at once take fire and blIl>n brnIiantly. 

Matllrial.-A piece of magllesium ribbon. To be 
packed by putting in an ordinary oval pill box laid in 
cotton wool, and wrapped in blue paper, labeled the 
above, and charged 6d. a box. The chl';mist that puts 
it up t.o judge for himself the quant.ity of wire. 

INK AND WATRR TRICK. 
The following in a box, with bill of directions, may 

be prOfitably sold for b. or Is. 6d.: 3 packets labeled 
respectively Nos. 1, 2, and3. No, 1 contains about� ss. 
fer. sulph. gran.; No. 2 about 3 j. tannin; and No. 3 
about � 8.8. acid. oxalic. pulv. 

�rectians.-Take two decanters (preferably dif­
ferent shapes, so as to avoid suspicion of changing) 
and fill them both with water. Introdnce into one of 
them a small portion of No. 1 powder and the same of 
No. 2. This will form a black compound resembling 
ink. Into the other put another port.ion of No. 10nly. 
and shake till dissolved. This liquid will be clear like 
water. Now wrap up a pinch of No. 3 and the same of 
No. 2, each in a small piece of blotting paper (different 
colors, so as to prevent mistake), and conceal these in 
the palm of your hand. You are now ready for the 
trick. Step among the audience and explain that you 
have two bottles, one containing ink and the other 

AN INCREDIBLE FEAT. 
To take a coin out of water without wetting the 

hand. 
With the powder supplied well sprinkle the surface 

of the water in which the coin is placed, or the hand 
may be rubbed over with the powder. In either case 
thl;l band may be dipped into the water without be­
coming wet, and thus the coin may be rem5ved. After 
performing the feat, a shake of the hand will dislodge 
the adhering powder. 

Envelope contains, in packet form, :3 as. lycopodium 
powder. 

. 

THE MAGIC WHIRLPOOL. 
Fill a smail basin with hot water, and throw 'upon 

its surface a few fragments of the substance supplied: 
ThflY will instantly acquire a. rotary and progressive 
motion, which will continue for some minutes. Before 
the motion ceases drop on to the surface a little oil of 
turpentine. The floating particles will quickly dart 
away 118 if by magic, and will become almoststationary. 

Box contains ! ij. camphor in small fragments. 
THE DANCING PIRE BALL. 

Directions.-Procure a stout and tolerably wide test­
tube. Place in it a teaspoonful of the powder and heat 
over a. spirit lamp. When it is liquefied and begins to 
boil, drop into it a piece of the charcoal about the size 
of a pea. It will immediately begin to glow, and will 
dance about on the surface of the liquid 118 if alive. 

Oontents o/ the Boz.--(a) � oz. pill box (deep) con­
taining powdered chlorate of potash ; (0) piece of char· 
ooal. 

A LIQUID PRODUCED BY TWO 'SOLIDS. 
Directions.-Rub together in a dry mortar I,lqnal por­

tions of the powders provided, and in a few minutes a 
blue liquid will be' formed. 

-

Oontents of the Boz.-Half OUllce carbonate of am· 
monia powdered, %' ounce blue. vitriol powdered, or, 
omitting " blue" in directions, %' oz. sulphate of soda 
powdered, %' oz. acetate of lead. 

THE FIRE EATER. 
Directions.-Cut off about an inch of the prepared 

string, wrap it in a piece of tow. Hold it in left hand; 
with right hand pnt more tow into the mouth, chew it, 
and appear to swallow it. Now take the handful in 
which is the string and put into the mouth, taking 
ont at the saUle time, unobserved, the piece already 
chewed. Take a breat.h through the nostrils �nd 
brelLthe it out through the mouth. Repeat a few 
times and smoke will i8.8ue forth, and on opening 
wide the mouth it will be lighted up with a·glow. 
When the mouth is shut and the tow pressed together, 
the fire goes out. 

CQntents of the BO$.--(l) A piece of thick string about 
M: yard lbrlg, prepared by soaking in solution niter and 
drying ; (2) tow. Can be sold for 3d. 

TRANSFORMATION LIQUID. 
Solution of caustic pota.ss 1 oz., powdered nitrate of 

cobalt 1 drachm. 
Dil·ections.-Mix the nitrate of cobalt with the caus­

tic pows. when decomposition of the salt and precipi­
tation of blue oxide of cobalt will take place. Cork 
the bottle aud the liquid will ll8sume a blue color, from 
which it will pass to a lilac, afterward, to a peach tint, 
and finally to a light red. . 

THE MAGIC LIQUIDS. 
Tincture of litmus and sulphate of indigo, of each %' 

oz. in separate bottles: Label distinctly. 
Directions.-Pour a litMe of each into separate wine­

glasses. Mix these two blue fluids together, and to the 
great Il8tonishment of everybody, the result will be a 
beautiful red. 

water. This they may see for themselves. Now place ARBOR DIANlB. 
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bluish gray to black, when etirred with a key or any 
piece of iron which hItS been previously dipped in 
Btrong vinegar. In the third glass, the liquor will ag.. 
sume a violet tint. 

TO MELT IRON IN A MOMENT. 
Ingredient.-Roll of sulphur. 
Dtreetions.-Heat a piece of iron (a poker will do) to 

white heat, then apply the roU of sulphur. The iron 
wit! immediately melt and run into drops. This ex­
periruent is best performed over a wash basin of water, 
allowing the melted iron to drop iuto the water. 

CRYi;lTAL ROOM ORNAMENT, TO MAKE. 

Ingredients.-Sulphate of alumina, sulphate of cop· 
per, sulphate of soda, sulphate of potass, sulphate of 
iron, sulphate ofzinc, sulphate of magnesia, of each 7f 
oz. in separate chip boxes. 

Dil'ectians.-Dissolveeach of the salts in warm water 
in a separate tumbler. When dissolved, pour all to­
gether into an evaporating dish and mix well with a 
glass rod. Place the dish in a warm place where it 
cannot be affected by dust, and where it is not liable 
to be agitated. When evaporation has taken place, 
the whole will begin to shoot out iuto crystals. Their 
color and peculiar form of crystaJli�tion will distill' 
guish each crystal separately, and the wbole together 
will display a very curious and pleasing appearance. 
Preserve carefully from dust. 

ARTIFICIAL CORAL HOR GROTTOES. 
Ingredienta,--Verlllilion, 2 draehllls ;  paJe resin, 1 oz. 
Direct these to be melted tog-ether. Have ready 

branches of twigs peeled and dried ; paint them over 
with this mixture while hot. The blackthorn is the 
best branch for the purpose. Hold these over a gen­
tle fire, turning them round till they are perfectly cov­
ered and smooth. 

SILVER TREE. 
Ing,·edients.-(l) Nitrate silver, 2 drachms; (2) quick­

silver, 1 drachm. 
Dissolve No. 1 in M pint of filtered water, and set the 

glass vessel containing the solution on the chimney 
piece where it is not likely to be disturbed. Now pour 
in No. 2 ;  iu a short time the silver will be precipitated 
in the; most beautiful arborescent form, resembling 
real vegetation. 

TIY TREE. 
Ingredients.-(l) Muriate tin, 3 drachms; (2) nitric 

acid, 11{ drops ; (3) piece qf zinc attached to copper wire. 
Directions.-Put No. 1 into a glass vessel with suffi­

cient water to three parts fill, then add No. 2, shake 
well until dissolved. Now place No. 3 through It cork 
and insert-1n solution so that no part shall touch top, 
bottom, or sideof glass vessel. Let the whole rest quiet;. 
ly for a short time. The tree will grow, and have a very 
lustrous appearance. 

LEAD TREE. 
lngredients.-Sugar of lead, M oz.; zinc fastened to 

a wire (copper or brass) twisted in the form of a spiral 
spring. From the center suspend a small porcelain 
doll with wire twisted round it. 

Place the lead acetate in a bottle of water, shake 
well, then thrust zinc and appendages into it., and cork 
securely. In a few days.the tree will begin to grow, 
and produce a most beautiful effect. 

TO GIVE GHASTLY APPEARA:S-CE TO COMPANY. 

Inu.,·edients.-Mixture in bottle ; piec<3 of tow. 
Oomposition of Mixture.--Salt, info saffron, spt. vin. 

methyl. 
Directions.-Dip a small piece of tow into the mix­

ture, and ignite ina room of company, when the whole 
will have a vqy ghll8tly appearance. Extinguish aU 
other lights in the roow. 

the ink bottle at one end of the room, cover with a Being the materiats for making a silver tree. CRYSTAL ORNAMENT. 
borrowed handkerchief, and, while doing so, contrive Directions.-Dissolve the crystals in the blue paper Ingredient.-Alum, 18 oz. 
to slip in the hlotting paper containing No. 3. Shake in a tablespoonful of water, and add the contents of Directions.-Dissolve in 2 pints of soft water by boil­
well, and let it stand covered. Go to the other end of, the bottle to this solution and allow it to stand aside a iog it gently in a close tinned vessel over a moderate 
the room aud do the same with the " water " bottle, little while, when it will form 'a silver tree in full fire, keeping it stirred with a wooden spatula until the 
slipping in No. 2 packet. On removing the cQ.vers, growth. solution is completed. When the liquor is almost cold, 
chemical action will have taken place in the bottles, Ma!erials.- 3 ss. of argent. nit. wrapped in blue suspend a email bask�t, ears of corn, moss rose, hya­
and the two liquids will appear to have changed places, paper and 3 j. of hydrargyr�m in a small flat bottle clnth, or almost any vegetable 'specimen, by mE'ans of 
the ink bottle containing water and the water one ink. packed in a one dozen powder box in cotton' wool. a small thread or twine bom a lath �r smail stick 
It is well to practice this trick several times in private Label ".Poison." To sell at 6d. or 18. placed horizontaU,.across the aperture of a deep glass 
before· showing to an audience. HOAR FROST SHRUB, or eartheuware jar, into which the solution is poured_ 

GROWTH WITHOUT LIFE. Iftgredients.-In chip hox, benzoic Mid. The respective articles should remain in the solution 
A small bottle containing about 3 j. cupric chloride Directions.-Place a �prig of rosemary. or-any other twenty-four hours ; whell they are taken out, they are 

in crystals, and a 4 oz. bottle filled with strong solution garden herb. in aglass jar, so that' when it is invl'lrt- to be carefully suspended in the shade until quite dry. 
ef K.FeCy.. The two might be put in a cardboard old the stem may be downward, and the . sprig sup- The whole process of crystallization is best conducted 
case (such as- is used (or proprietary medicines) with ported by the sides of the jar ; put �me of the crys· in a cool situation. When the object� to be crystallized 
bill of directiolls, and charged about 18. tats on a piece of hot iron, invert the jar over the are put into the solution while it is quite cold, the crys" 

Directions.-Take a tumbler of water and put in a iron,· and leave the whole untouched until the sprig tale are apt to be formed too large ; on the other hand, 
dessertspoonful of the solution. Mix by stirrillg, and becomes, by the depOBited vapor, like hoar frost. should it be too hot, the crystals will be small in pro-
then earE'fully drop in a crystal or two out of the small MAGICAL TRANSMUTATIONS. portion. The hest temperature is about 95' Fabr. 
bottle and let the glass stand quite stiIl for a-few min- Ingredients.----{l) Gtounll logwood chips; (2) ground CHAMELEON l'ICTURES. 
utes, when a beautiful structure resembling brown sea- alum. Put into small bottles, say 2 drachm, some bromide 
wSfld will grow up and soon fill the glass. A tall, nar- Directians.-InfWle the powder No. 1 in water. and of cOPl?er, muriate of cobalt, and acetate of cobalt in 
row jar is best to use, and the exact quantities can be when the liquor is sufficiently red pour it into a bottle. solution. Label distinctly. 
best judged by practice. Then take three drinking-glaslieB and rinse one of them DirectitYrul.-Draw a scene on paper with bromide of 

TO CONVERT STEEL INTO COPPER. with strong vinegar ; throw into the second a small copper. The trees st.retching across the sky, and the 
Dip the bright blade of a steel knife (or a piece of quantity of powder No. 2, which will not be observed snow-covered ground, maybe changed to vernal beauty 

bright steel) into the solution supplied. In a few min- if the glass hll8 been wa.sbed ; and leave the third with- by heat. This is done by painting in t.he grass, foli­
uteB it will be fonnd to be coated with copper. out any preparation. If the red liquor in the bottle be age, etc., in muriate of cobalt, and the blues-of the 

Contents of the Boz.- � j. bottle solution of copper poured into the first glass, it will appear of a. straw sky and water-in acetate of cobalt. These tints wilt 
sulpha.te acidulated. color ; if into the 8OOOnd, it will pass gradually frow- a. '  be invisible until held before the :!ire. 
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EBOlNEElWfO IlfVENTIONS. 'XBu.eine.e.e anb �e�.eonal. If an invention hM not been pateIlted in the United 
States tor more tban one year. It may 8tm b .. patented In 

Button tastene,... pack In; CIII«l for, �'. H. RICh_ 
aMs..... •••. ..  •••. . . . . . • . . • . . . .  "' • . • . • • • • .  85.\,234, 1160,2&5 

An alarm for railway trains haa been 
patenkd hy Messrs. {i<lorge E. Carpenter and Alberl F. 
Tncker. of Jersey City, N. J. Electrical connection. 
Breao made between eaCh car of tbe train that the accl· 
dental separalion or any of the C8l"Il wiU be signaled to 
tbe engineer, and also to tluo caboose, when used on 
!'relght tralna. 

���������������������_ I tlaIIada. Coot tOt Canadian patent. $tO. Varlouo other 
forelKn p�ts may alao be obtained. For tnstruotlOru 
add ..... Munn &; Co., BCIBNTI.rc AMBm(:A.N patent 
lIIIenoY, 361 Broadway, Ne .. Yorl<.. 

ButtonllOle sutcbln/!, Dlachlnes, otopplDOIt ",,,,,\laD_ 
le", [ar.-a. H. Cummlng ................ _ ........ $M.103 

A railway tricycle hBB been patented by 
Hr. William H�ye., of LoB Angelea, Cal. The Inyen· 
tiClll con.jats of a trailing Wheel free to- awing within 
certain limit., and withont hnge., with a seal placed 
at right angl ... to the main wheel., the object being to 
avoid friction ·of the fumg"" of the wheels on cnr ...... ..., 
well ... On straigbt tracks. 
WA rail joint has been 'patented by 
Messrs. Marla E. Lewi.e and Carlton A. Dodge. of Or· 
ange City. Iowa. Thef ... tenlng COIll!is!. of a .eetlonal 
&hple.te, One. """tion being apertnred and having in· 
ellned reD_a o�otch"", and theptber having inclin· 
ed projections and 10000!adinal 8J.0i8 with enl .. rgemente. 
"' donhle.headed bolt with one head ot greater diame\i'r 
than the other, and a wedge, with otber novel {eato""". 

A �car coupling haa been patented by 
MeiI!r •• George C. McKilterick, TbomM R. MOWSn", 
and John J. MCKitterlj:k. of Jackllon. Ohio. The araw. 
he(\d hU'/lJlnk chamber. and .. n npperlongitndinal slot 
and groove connected therewith, with otber novel de· 
tali.., besides a conpllng dog of uovel cOWitruction, the 
conpllngbeing also for IllIIl with ems having the ordl· 
nary pin and link conpling. 

� chargefor blmwn UJUJBr thi8 Mad f8 One DollIJi1' 
o l"",for eaeA imenik>n; about eight WOl"da to aim.. 
.4d� must boI f\l<l'lltI6d at pulJlirolionqf!fce 
� rot'll' aI 17tUrsday llIII1'IWIq to apJIoIarmnat Wtt.e. 

Mela11ic Pattern Letters &ltd Fipres to put on pat­
terns of C8.IIUno! .. Knlgbt ok Son. Seneca b'alle, N. Y. 

W&ltted-To open negotlatloll6 with IIOme party or 
IIrm who eontrol 8lld 8r& no .. engaged In, or wl8h to be' 
come engaged In the mannfactureot aood8lll8ble ..nlcl"" 
that eonsume steal In quantltl .... One h"vlnll an estab· 
U.hed busineas that could be mOyed would be preterre<l. 
Tbe location would command the verJ beet IUltural g ... 
&ltd railrosd facllltl,,", and Is near a steel works tbat hao 
been uolnll tlte g ... for years. Partie: ol]"erlnll.omething 
to be made of "WeI. that would be n�W &ltd aa1 .. ble .... ilt 
beoonsldered. Add""", C. T.·S., P. O. box 161. Pitts· 
burg. Pa. 

Wanted_To manDfa.etn .... on royll1ty patented arti· 
cl ... capable of bewlI made In tin or other light metal •• 

Reardon &; EnniS, 811 Rlver Street, Troy, N. Y. 
Territorial rIghts in thoroughly tesW process for 

making "tone, brlck.;A.Dd marble. Strongent.el>tlmontBllI. 
More th&lt five yearA' test In Cbt ..... o. Baltimore. &ltd 
el8ewltere. Immense I"ollts. Addre .. Weems Stone .. nd 
Marbl .. Co., lSi Dearbotn S� Chleaao. Ill. 

The WondeI:M auc.c. 
�fCI .. remont Colony ill due to the unu.ual lnducementa 
oJrered by J. F. Mancha, Claremont, Va. 

"Some eald, 'John, print it;' othen!!llid, 'Not so.' 
Some II1I1<I, ' It m\JIbt do good;' others IIBId, ·No.''' 

11 tbe dloouver&l" at Or. Sage'. C8tarrlt RemedY bad 

Cnrtil! l'ressnre Regula.tor and Steam Trap. See p. 142. 
New Portable & Stationary Centering Chncn for rapid 

een!.ering. Price lIsl tree. CWlbman Chnck.Co.,Hartford, 
Conn. 

Hoi.etingllingineE. D. Frisbie&Co., New York city. 
Tight and Sla.ek Barrel Machinery a "peewlty. John 

Gre&nwood & Co .. Rochester, N.Y. See Ulus. adV., p.28. 
Sapplement C .. talague.-Pero01l8 In pu"'U)t ot Intor. 

mMl0n ot any special ellllineerlnll", mecbanlcal. or ""len· 
tl"'subJeet, "Itn bave catalogue ot cnnten!.8 or the SCI· 
llNTlrJO AMBRICAN SUPPLBM"l<T MInt to them tree. 
The SUPPLBMBNT contatIll! Iengt;hyartlcles embrOUllng 
the whole ranll"ot CllIrine&rlnll. m�chanlcs.""d physi"ltl 
ao1enoe. Addre .. Munn & eo .. Publlebers. Ne .. Yorl<. 

(JatIH'M Ourea. 
Aolergym .. n. atteryeara of 8ullerlngfrom that loatbsome 
dloease, Clltarrb. &ltd vainly trylog every known remedy, 
at illattollnd a presorlptlon which completely cured and 
.. ved him from d .... th. Any su!Jerer from thl/! dreadtnl 
dl ......... """d1nll .. _elf'addressed stamped envelepe to 
Dr. Lawtenee, 212 E&8t 9th St., New York, wm recel .. e 
the reclpefree of ebarge. 

• 

Iron and Steel Wire. Wire Rope, Wire Rope Ttam· 
.. ay •. T"'nton lrou Company, '1'renton, N. J. 

Lick Telescope and all smalier sizes bulh by Wl\I"Iler 
&; S ..... ey, Cleveland. Oblo. 

Send fot c.ata!o/tlle of Scientlfic Books tor .. Ie by 
MUDD & Co., 361 Broadway. N. Y. 1>"ree on appllca.tlon. 

Con watering m""hlne, l\!.er .... ll .It Lennox_ ......... S54.3)l 
Gandy. Chrl.t.mao tree, C. Grimm. . __ .... 1160,500 
C8ne, �trlpplng and cleaning ""/!'''', H. A. Hu"hee 354,510 
car couplUlIl:. J. Booth, . . . . . . . . . . .•.•.... . . .•.•• .••.• 3M,001 
C!l1" couplin", W. H. K .. ltenoeck .. . . . . . . . .• , ...• 8.'>1,321 
car conpll"", G. C. McKltterlck d aI . . . • . . • . . • . • • .  &5l.3S5 
Car coupll"�", Hul< lltt.er for, J. H. Huber .. .. , . . .  SM,47d 
CItr platform, F. D. Spaldlng ••• _ . • . • • . • . . . . . • • • • . . . •  IIM,413 
car Beat, E. B. GoeJet ......... ... . . . .. . . . . ..... .... 35f,l2'7 
Gar "boo], Peckham & r."" ... _ ••.•..• ....... ..... SSf,2U 
Cara, grip tor tra.ctlon, J. S. I,u�e . . . . . . . . . . . . ..•... &>1,479 
Carbon conducto ... , ma'lUf .. oture ot, '1\ A. Edison 3!i4.810 
Card, fanoy .ho ..... C. KernU • ........... . . . ..•• .. �.If12 
Card for pl .. ylnll ilamea, II. C. Klrl< .. . ....... .. . . . .  35UU 
Carriage &ltd waKon jacl<, Bow&!" & XvBllS .. . • . . . .  354.1& 
Carrla.o:e jacl<, G. C. BOvey... . ............ ..... . .  354,382 
C .. rtrld.,.e extr .. ctor. J. C. MacmmBll.... .. ..• . .  35(,157 
CartrldKe loading macblne. J. E. Steele ............  SM.2&( 
Cartridge pacl<. reloading, D. B. WlWIOn ..... . . . . .  35-&.4M 
e ... h r""loter. T. Munnell. ...........................  354,f83 
(;nstlnll. eore for. J. R. Whitney ..................... SSf,ll61 
Chain, W. A. Pec�.. . ........... ......... ........ 304,4&1 
Chair. See Photographer's chatr. P1BllO ellal •• 

.a..Hway chair. 
Chart, &ltatom!ca!, J. T. White (r) .......... . 
Cltee"" cuttlnK device. H. M. HBnd&ltJ' ... .. 
Cbeese ma�lnll .. pparatua, b'. Gebhardt ... 
Chopper. See Cotton cltopper. 

..  .... 10.'100 
. . .. .  351,t1O 

... . a'ij,31' 
Cltuck; lathe, A. H. Stetson ..... . . .... ........... . SM.'268 
CI� .. r bnnohing maeblne, W. M. Steinle ... ........ lJ6.IA" 
Cigar machine, W. M. Steinle . . . . . . . . .......... . 3/iol,flll 
Cla.mp. BOO Floor clamP. Rubberd"", clamp. 
CI ... p. See Bmcelet cla.p. 
Cleo.ner. See Hor .... and cattle clean&!". A car axle box has been pateDted 'by 

Hr. Stephen R. Slinart!, of PomptoJl, N. J. 'The prin. 
clple or tbe inventIon I. giving a anpport 10 oiled w ... te 
or !dmllar material qulte c1011cly to the azle journal, In 
snch manner :tbatsettling or pa.eking will not caose it 
to lea .. e the journal. bnt rsther to bear all the more 
closely. to lnsute COIll!tant Inhrication Without wllt!te ot 
the luhrlcant. 

"bared the sen.eleee preJudloee ot a certa\1I el ..... of phy. ._ ........................................ = Clock. B. F. Fhnt .. .... . . . .. . .............. ........ . lI5l,l22 
Clock. ealenda.r, B. W. lI.alpb ....... . . .. . .......... . 3M.M6 

••• 
AGBICULTURAL INVENTIOn. 

A combined pulverizer and plow baa 
been'patented hy "Mr. Daniel W. Evans, ot Sims, Dako. 
ta T�r. Combined wllh tbe plow tea series oJ vertically 
adjust.hle colte"', with a aeries of narrow plows �x· 
tending between the colters, with pnh'erizlng devic,," 
betwecn the COlleN and main. plOW, .. nd '!ther novel 
feat"res. to cnt the furrow slices into strips, pulverize 
them, and then tnrn tbem under. 

A check row corn planter haa been pa­
tented by Messrs. John :F. Scott and Oliver W. Ches· 
nUt, of '\'emp.leton, lnd. It i.e so mad� that the seed· 
dropping mechanism and the markers will be operated 
by tlle revolution of the axle, while the mechanism cau 
be readily thrown out of gear. and the marker!! readily 
adjusted. ahonld the ct088 row. get out of line, 00 th .. t 
the plantiog can be done In accnrate check row. 

,A potato planter haa been patented by 
Mr. Charliee C. Mavee,of EastD .. venport, Iowa. It Isa 
macbine in wbich the mechaui�m for gatbering and de­
po8iting the potato seed 16 carried by an auxiliary 
ffllme whose position is easily controlled by meanS of .. 
Jever. aud the mMhine Is eo comtrncted that the pota· 
toes may be planted either in hi11sordrHJs . ..  nd thatlhe 
space between the bills may be varied, as also the die­
lance between the seed.when the potatoes are planted 
In drills. 

•• • 
MISCELLANEOUS INVENTIONS. 

A sign has been patented by Yr. George 
H. Kitchen, of New York City. Tltl",lnvention rel.al83 
to !Haminated signs where opal gl""s is noed to form 
the letters, and glass hon's eyes for ornamentlng, and 
COIll!ists in the mean. of holding the hull'8 eyeG in plMe 
In the body of the alp. and ill the meani of forming 
the letters with the glRSl!. 

A steam generator has been patented 
by Mr. William P. Crater, ot Salaman"lt, N. Y. It con· 
slsts of two water tanks placed one .. bove another, con· 
nool(:{[ byplpea and surrounding a lire grate, lire pot, 
.. nd aelt.feroer, with a peculiar draught arrangement,' 
being simple in constraction aud deoigned to gt'nerate 
eteam rapidly witbout uaing much fuel. 

An elevator and perambulator for in· 
valida haa been patented by M�rgaret Hammond, of 
Port Madiaon, W ... hington Territory. It cODlliots of a 
main frame with wheels, elevating devicea, framea or 
bare wltb wheel" and ciampa, and other novel featnre., 
whereby a patient can 'be raised from bed and carried 
to .. ny part of the bonae on the arms'ofthe machine. or, 
by .. pplying the large wheels, can be conveyed II diBtance 
Or Over rough roadi!. 

An article of jewelry has been patented 
by lIr. Jethro C. Cottle. otNewYork city. Thi.'nven. 
110n Covers an improvement In oro .. mental pins for necl< 
scarfs, handkerchlefa, etc., embodied in the form of an 
Inoiect or bird made of gold. silver. or other .uitable 
metal, the feet or claws serving to attach tlte pin, whlcb 
Is BCted on by a Concealed opring, the wings serving as 
levers to oVP.rCome the teIll!ionof the "pring. to separate 
the claws, to detacb the article trom clothing . .  

A.gas burner attachment has been pat;.. 
ented by Mr. Francia E. Mmo, of Pittllbnrg, Pa. · Tbe 
Invention consist" i n  ind""ing the broad thin _hoot of 
lI .. me of .. burner, for one·third Or more of its height, 
with anohlon..:: or elongated "Itge. tlte twoaidea opposite 
the lIat sides of the flsm. h .. vlng Sm.IIll interatitial per· 
10rationa, through which air I. drawn In against the 
flame, the ends oppOsite the edges ot the fiame being 

.lclaIll!, ha would have refWled to print tbe good new., to 
proclaim to the world tlte II10rious Udtllj[" tbat&lt Inf,.JlI· 
ble remedy for that most lo .. thsome (11-. c.atarrh. 
bad been discovered. Bnt he ad .. ertl�. Ubel'l/Jly, &ltd 
the reoult ·h .... ju.Ulled h!m In the eourse he pu",ue<l. 
Dr. Sa.o:e'. Catarrh Remedy neyer f,.JIB. All druggists. 

Lid BIllt/.ng and Wheels. Link BeltM. Co., Chicago. 
For Sale-Shop, Foundry, Boiler, Engine, etc. Price, 

f2,OO Address PlowWork8, Gbent, N. Y. 
Meehanfe's Own Bool<.. Fall lllfllructlons for draw· 

Ing. ca.;till,ll". founding. torglDK, solderlOJ{. carpentry. 
carvll!£". pollobtal" wood .. nd melale, turntng, muDn!t. etc. 
'lOll_as; l.00.U1nsttatlons. t2.OO, Po .. p .. ld.. E. & 1>". N. 
Spqn,SS Mutnl.1 8t .• N. Y. 

JkJikn forwk.-&cdltmt, JUlmUt. s-na·Aand. 
Plain. 'I'uI>ulav, il,,"IOOma.J.�. 

One 100ll. P .. Y % 18',3" tubes, 16M. 
Two 8.1 H. P .• 6' % 17', 8" tubes, eacb. $1150. 
T .. o 75 H. P., j"' ,, II>', 3" tub ........ ch.1CC5. 
Two 00 H. P., jW" l/i'. 3" tllbes, &aeb, fjOO.. 
Three 00 H. P.,4' % 16',8" tubes, each. P». $325, &ltd 

.... 
Fonr� ll. P •. " %1&", S" tubea,f2'15.f!W, � and taro. 
One-tO H. P .• 41 % 13',� 
One 00 H. P., PJO,. 

V..-tW! .&iIora. 
Thme llSO H. P .. CorUs .. 2" tubes,.each t«n 
"hree l1lI H. P� 2" anbmerpd tv.l>ea, each, t5'1l>. 
OnelOOH. P .. �Vftnb ... WJO.. 
One 00 H. P., 2)(" tub .... fjOO.. 
One 2!1 H. P., 23(" tUbas. $SOO. 

Ll«nr\otWII, � Bo.\I PII«fm. 
'l;hree 100 H. P .• t" tubes, $Ii(XI, tGSO, and It;IU). 
Tbree 9J H. P .• :IfItllbell, $650. '11XI, &ltd ,m). 
Ft .. e oo ll. P.,�" tubell, lID] each. 
One ISO H. P .. 8"' tnb ... , $57Co. 

Engines aud bolle ..... portable &ltd "tatloDarTI .... ood· 
working .. nd general macltlnery. Send for ""Uw .. tes, 
statlnK e""etly wltat you want. W. Eo Drew. SIlent tI. C . 
For8a.lth Mach. Co., M&ltch ... ter. �. ll. 

Tbe Bailroaa GazetI8, h"ndsomely Illustrated, pub. 
)l.hed weekly. at 73 Broadway, New Yorl):. Speclmen 
copl .. free. Send for eatalDl<ue of railroad bonl):e. 

Fri�t1on Clutchru! from $2.25 on, J. C. Blevney, New· 
ark. N.J. 

.ProtectiIm for Watc/IU. 
Antl·malrllettc sbteldB-an .. bsolute nrotectioll trom all 
electric arid IWI,(Inetle Infiuences. (''''0 be .. pplled to B01 
watcb. E"perlmental ""hlbltlon .. nd e"planatiOn .. t 
.. AnU'Magnet!c Shield & Watch CatH! Co .. " 18 John St., 
New York. F. 8. GUes. Agt., orGI(eQBro.&Co .. {;hlCllg"O. 
wltere full .. ssortment of Antl·MBKDetlc Wat<:hBB can 
b .. bad. Send for full dascrlptlve circular. 

Oompl8U'Pmaical J(acMllut. emhmdng lathe work. 
vise work. drill . ..  nd drilling. taps aud die •. harden Ina 
and temperlnll. the making .. ud uoe ot tools. tool Jrr!nd' 
tng. m .. rklng out work. etc. By Joshua Rooe. lllu.trated 
by &i6 en�ravlng •. Thirteenth editIon. thOrouKhly te­
vised Rnd In O<1'e/i.t part rewritten. In one .. olnme, 12mo. 
4119 jlagBB. $2.[(1. For sale by Munn & Co .. 361 Broadway. 
New York. 

Concrete patents for "Ie. lli. L. Ransome, S. P., Cal. 
Woodworking Machinery ot all ldnd8. The Bentel & 

Mallledant Co .. ).l.6 Fourth St., Hamilton, O. 
.4 CatedUmi on the LoeomoUm. ByM. N. Forney. 

With 19 plutes, 22'1 engravlOj{B, &ltd I.Ul P&lfes. $2.00. Sent 
on receipt of the price by Munn & Co., d6l Broadway. 
N .. w Yorl<.. 

Gnild .I; Garrison'. Steam Pump Workll, Brooklyn. 
N. Y. Pumps for IIquldo, .. Ir, &ltdgues. Ne .... oate.lOl<ue 
no .... ready. 

The Knowlea Steam Pump Works,44 W ... hlngton 
St.. Booton. and 93 Liberty St.. New York, ha .... lnst 18-
Auedanew "Itta]OQne. In whloh 8r& many ne .. and 1m' 
proved torms of Pumping Machlneryot tbe olngle .. nd 
duple". steam and �we. tyl>S. Tble aatalollQe wlll be 
mailed free ot obarl(6 on applIoaU!'n. 

Pr"",,� .I; Dlee. Ferra.ente Mach. Co .• B:ri�ton, N. J. 
Nickel Platlng.-Sole mannfactnrers C8.8t nickel an· 

od .... pUTe 1I1cll; .. 1 salta, polloh!nll composltlon.,etc. '100 
"LIItIIo W"",""." A perfect J!:lectro Platln� Machine. 
SolemannfactnTers or tbe new Dip Laoquer KrI.tallne. 
Complete outllt for platJng, etc. Han"on. Van Winkle ok 
Co .• Ne .. ark, N. J.;and Wand IN Liberty Bt .• New York. 

clo&ed. Iron PI .. ner, Lathe, Drill, and other macbine tools of 
A gate hinge has been patented by Mr. modemdesl/tll. Ne .. H .. venMfll.Co.,Ne .. Uaven,Conn. 

David J. Olinger, of Anson, Teor. The npper hlnge WrUJkw aM lUd.pQ. Complied from lhe SOlIlB'l'I· 
lBBY be of Any snitable constrnction permitting the gate .n:,AMBRICAN. A oullectto" ot practl"ltl 8ugll ... tlcn., 
.... . proce.ses, .. nd direction., for the ldoohanlo, Enlll" .... r, ..... rlse ... lIgbtly.on being operatffl. but the h ... e)linge Ie Farmer, ancl Hou.ek .... per. Wltb .. Color Tempertn� made wltll a dlSh·Uke attachment to the post, th .. ln• SoaJe. &ltd nnmetouswooden�TRvlDg\l. Ren_ by Prof. 
tIi.Iteo of whirh on either side h .. ve to be traveled hy " I Thnl"8ton and Vander Weyde, and Hillin ....... Buel and 
�Uon attached to the gate ao the lotter Ie opened or RMe. 12mo, cloth, $:1.00. l'or Bale by Munn & Co., 3til 
�hut, there beIng aloo nOIChe. on either 8ide ot the pest Broadway, New Yorl<.. 
'attschment wblcb hold the gate in position when fully The Improved Hydnlnlle J...,b. Pnnellee. and Tube 

TO INVENTORS, Clocks. circuit breaker for electriC, V. Hlmmer ... . iiM,wr; 
Clod crusher. pul .. erlzer. and seeder, D. Lubin . • .  36l,lIW An uJferienoe of forty y ....... , &ltd the prejlanltlon of Clo""t. See w .. ter closet. more t.han one hundred thon .. nd appll"lttlona tor p ... 

tenta .. t home &ltd abroad. en .. ble us to underotand the Clutch. friction, E. L. St",et.. ...  .......... . ....... 35-&.191 
(:Iutch, frlOtlon. E. S .. lomon .. ............ ....... . 35<1.'M2 laws and practice on botb continents, and to po."e .. un' COCk • •  tup and waote, J. H. Joh.nwn ....•.•. ...• . .  35<1.148 

equaled fo.c\1!Ues for Procnrlnll patento e .. erywbere. A Coffee pot., fioat and percolator for. M. Sheah&lt .. lJ6.I.jOO eJ"llopsls oUhe patent laweMtbe United States and an Comn. A. E. Ranet ........ ............. ....... . .. lJ6.I.J.3'1 torelllD countrlee m"y be had on apPU"Ittlon, and p"",ono COllar. hor.e, 1. Bergman ............. .......... ..  $U17 contemplatlnll the "ecurlnll of patent...,eltherat home or Commode, arm. C. G. Udell .. ....... . . ..... . ...  354.364 abroad, are In .. lt...d to write to this om"" for prices, Condenser for pyroligneous acld. J. A. Matblen •.. lJ6.I.:>80 which .. re low. In accordance with the time. and our ex· Cooker • •  t .... m. H. P. Roberts ....... . . . ... .........  &>I,Z40 

:�� .. ; ia���:I���T S
c�:����::.:.'x"��':.",)l

A:�::� Copper matte, treatlog .. nd de.Uverl.ln.o:, J. J. & 
way, New Yorl<.. n. Crooke .......... ........ ............ . . . . . . . . 8.)j,1B1l 

• .......................................... , I Corn .heller. C. Roberts .......... .................. &>I_ 
COrEet t ... teninll". c. K. Pevey ............ . ........... 8M,2J8 
Cotton gin", combined feeder and hopper for, .I. 

INDEX OF INVENTIONS 
POI' wbleh LeUel'tl Patent oC the 

Vlllte. States were G.ran1e. 

December 14, 1888, 
A�D EAQH BEAKING THAT DA.TE. 

P. Ketterlngbam .... ............................. 35(,B\l:I 
Cotton chopper. J. W. Rykard ...................... MI.619 
Cotton pres .. A. D. Thom ... . . ..... . ............. ... 3Si,270 
Coupnng. See C8rconpl1ng. Th1l1coupll.n,q. Ve-

hicle conpllng. 
C""'er. See Clod cm.ber . 
CuIU ... t...ner, T. E. Bli.rrow .... ..................... 3M,ln3 

Cnll"fR.tener, S. P. WIHcox .......................... 3I>l!lllS 
Cull hOlder. F. J. HaiL ............................... SM,j71 
Cultl .. ator. D. M. Boume ............................ MI.3Bl 
Cnltlvator. G. W. Brown ..................... JIDf,388, S5t.389 
Cultivator. J. b'. Smltb . ............................... 3M.2OO 
Cnrtaln lI>:ture, C. Woble,... ............. ............ 8M,009 

[Seenoteat..end of lliIt .. bOut coples of these patents.] Cnttlng &ltd formlnll machine, rotary. H. Morten. 

I�������������������_ I .on ......... , . ....... ................................ IIM,U18 
• Cyclomeler. G. H. Gonld . . .. .

.. . . . . .. . . .... ...... . . .  SM,1lI8 
Adyertlslog card, T. W. Bartholomew .............. 3M,174 
AdvertlOiog """d. W. Ho"""' ... ...... ............... iiM,1JS 
Agrlcultnra"l lmplement. J. M. Land .. .... ....... . 0(;i,$24 
Air or otber. gao ... antomatlc hydraulic com· 

prBOllOr of. H. C. Bolt ..... . . . .. . . . ... . ... . .. ... 3M,-I81 
Air ventilAtor, warm.tr"h, A. MoArtbur .......... 85URl 
Alarm. Bee RIIllway trllJ.n a.larm. 
AnnuncIator. eleotrlca1. G. E. Pfllnter .... . . ... .. . SM,m 
Anv!4and Clamp. ho .. eshoe. J. A. Richards ....•..  851.236 
A8b""toa eheet. R.. H. MartIQ ........ . ... . ......... .. lJ5.I.15S 
All,II"er . .... rth, J. S. Stephen .......................... iIM.:l6O 
Axle bearlnR8. composltlon of matter for th .. 

manufacture of, G. F. Godl .. y .............. ...... lIM.l26 
Al:le box, car, L. Pllnll .................. ............. 3M,21� 
Axle bo". car, S. R. Stlnard .......................... 3M,jlb 
Ballog pr ..... H. Pnrrler .............................. 354,51, 
Balloon. O. U. HartuOI .......... . . .................. &H.t.l3 
Ballot bo" .... re>:lIItering and canoeU"" mOOh",,' 

10m tor. W. T. Butie •.•.••.•..•.••.• . . . . . • ..• . . .  lJ6.I.1SO 
Batteries. Bee Gal .. anlc battery. Secolld .. ry b .. t-

w�. 
lJeartrap. O. Gravel ......... .................... ..... SM.'7(l 
Beartn.o:10t velocipede", J. KnOIU .................. 354,511 
Beet pre ... corned, C. Koeber ........... ............ &>1,512 
Beer .. pparatua, pre .. ure r<llnliator for. J. Q. 

Mueller ........................... . . .......... ...... &>I.WI 
Bell. door. F. Bande"'on.. . . . ...................... . 'l6oI.3(;1 
Binder. auwm .. tlc, Whiteley & B .. yley .......... : .. so4.28l: 
Bit. Bee Brldle�blt. 
Bit holder, R. W. Perry ........ . . . . . ................ 31">1.48& 
Blacklhg stand or C/IoI!!e, J. C. Bleren ................ 354.l'b 
Blower, llreplaee, H. F. Bater ........ .. . . . . . . .... S5t.I73 
Blowlll,ll" enQlne. P. L. Weimer . ... ..... .... . lJ6.I,2'19. 85j,15S 
Board. See Guide boar<l. W8$hboard. 
Boller. See Locomotive boiler. SJeam boller. 

W ... h boiler • 

Bon blanks, machine for threadlnil and pointing. 
R. N. 'Heecher ..... ....... . ............ ...... .. 3.>1.�' 

Book covers, mechanlom for lettering, C. H. 
Shrader ............................................ aM,25.'l 

Boot, M. E. T .. b"r . . . . .................... ........ .. lJ6.I.300 
Boot·or Bhoeoole. W. W. }teld ...................... 354,2:12 
Bootot shoe va.mp, R. G. Salomon. . ..... 35<1.3-19 
Bootor shoe, rubber. J. L. Thomson .. .. .. . . . . .. . .  lJ6.I.j[lo) 
Boots. attaching wear polnta to rubber, J. L. 

Thomsoo . . . . •  . ...........  . ............  3.>1.(% 
Boots orohoes. making sewed. G. W. WUley ..... 1161,289 
BorinK machIne. J. P. Hurnham. . . . . . . ........... 3.';j.I;� 
Bottle stopper, B. K. Dorwart.. .. . . . . . . . . ....  8.'>1.1(16 
Bottle ....... htnll" ma.ehlne, Stoiz &; Heusch .. ... .. 354,492 
Box. See A"le bO". Bntter bo". 
Box. M. Man: . . . . . . . . . . . . ..... .... .. ........... .... 354.J5.� 
Bracelet cl8.'lp, K. Wamnger .......... ... ..... . . .  354.278 
Bracket. See Lamp bracket. 
Brake. See Railway brake. Self .... ctlng brake. 

Se .. lngm .. chlne brake. Velilcle:t>rake. 
Brto); macblne, J. «re&i:er . ...•.•. . ........ ... .. 8.'>1.t64 
BriCk machine. W. L. Gregg . . .... ... .. . . .. 354.129. 3W.IS7 
BriCk ma.eh!ne. C. W. Raymond .. . . . . . .. . ... ..... aM.226 
BridII"eo. guar<l for pivot or ... Ing. W. Devar .. u" .. iiM,l(15 
BridIe bIt, G. M. Hubbard.. .. ............. 3S4.n4 
BridIe bit 00 ...... cov�rlnJ{ for. J. Stanley .......... 35<1,2M 
Bucket, mill<, G. C. Bovey... . .... .. . ........... 8.,",,381. 
Bnokle, back. b&ltd. h Hewitt.. . ... ............... 3S4.�17 
BuUet mOUld, A. Jewett. .  . ......... &H.m 
Burner. See G ... Burner. r...",pburner. 
Bntt.ec bo". J. N. B .. y...... ........  .. ............ IIN,US 
Bntter worker. E. W. Cronch.. .. .. . . .......... 8M.50( 
Bnttoner. C. E. Coo�erly . . . . . . . . . . . . . . . . .  3M.OO6 

D .. m. subterranean water collecting, D. H. Valen· 
tine... ........... . ... . . . . . . . . . . . . . .  aM,m 

n .. mpers, appar .. tu9 tor opening &ltd clOSing, R.. 
J. FHnn . .. . ........ . . . . . . . . . ..... ....... . . . . ... lIM,8l2 

naDdy roll. W. U. PooL.. .•....  ... ...... .. ..... BM.jS() 
UlreewoCting enlllne� C. C. Worthington ........... 3f>I� 
msb w ... ber, C. B. Saunde", ........................  35<1.2«1 
Ditching and gradlnll mMhlne, H. Hend ..... on .•. 35(,136 
Door check. A. McNicol ..... . . . . . . . . . . . . . . . . ....... $4,S36 

000 .... dulce for lifting. H. Buoalnll ................ . 'l6oI,�61 
Door plate, Jobnson &; Mosher ............... . . . . . .  8M,1S6 
Door spring. Y. L. Becker.... ..  .................... il5cI.1l!1 
Dr .. ullllt equaUzer. W. H. El.Bnd&ll. .................. SM.225 
Drill 8toc�. R.. J. Baker ............................... OM.Ul5 
Drying "ppar"tus, J. H. Lorimer ................... . 9M,199 
Dyetn.,. "PPMatus, L. W�ldon ........................ 3M.281 
Easel, plaqne. B. It. Pay . . ......................... il5f.211 
E ....... trn\lJ!"h Blld girder therefor,B. B. Ba�&l" . . . .  a'ij,.l7ll 
Electric circuli .... r ... .t.tance bloC!< tor, M. M. M. 

BI .. Hery ....... .. . ... ...................... . ... . . 3M,257 

Electrlo out-out, C. Esohw&l ............ ........... il5f,«l6 
Electric li/(htlo/( .ystem .... di&1rlbntlng appliance 

for. E. W. Rice. Jr ..................• ...........  3.';f,293 
Electric machlne;regulator.�dynamo. E. Tbomwn 3M,27S 
Electric machines . ..  rmature for dynamo. D. Wi!. 

l\�mwn ............ ...... ................... ..... 3M,2Il2 

Electric motor, N. H. J!:dllerwn ....... ...... ...... a'ij.lll 
Jj:fectrlcal conductor. E. H. Johnson .. ....... ..... aM.320 
ElectrlCllI condUit, nnderground. B. WHllam •.•.... 35j,290 
HlectrlCllI dl.�rlbution, .. pparatus for. M. M. M. 

Slattery.......... . . . . . . . . . . .. .. ..... . ...•..  &>1.256 
ElectrICity by mean" of _econdary batteries, ap­

paratus far the dl"tribution ot, E. Thom"on •.. lJ6.I,2'12 
Elevator cars, sa!ety attachment for, C. R.. Wblt-

tier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... :JIIi,!l(l& 
End Ilate, W. A. Pharee ............................. 351,31l 
End lI"te . .... a.o:on. W. Beckwith ....... ............. . 354,0"18 
Engine. See Blowlnll engine. DIreet-aeUnll" ell' 

!tIne. Pumping enldne. 
Engines. apPM .. tu. for stopping, FothBIlliU & 

BrllIlI�, Jr. ... ................. . .......  , ...... 354,«8 
E"ploslves, comp08lUon for neutrall.lnll" futoes 

En�;c!;;r�:�·c;,;��i�� �,,��ct��: .. . . ... . . . . . . .  
8M.M5 

Eyegl""""s, G. W. Ha .. ellund . . . . .. . . . . .. .... .. . :J6j.8U 
Faueet, bottle. C. T. Jone...... .... .. . .......... ar.t,15O 
Feed water heater. W. Herd ... .. ... .. .. . . . . . . . 8M.IIII. 
Feed water heater. H. W!1wn ' .. . . . . .............  SM.S68 
I.'eed waterreorulator. Cook &; Thoen.... .. . . . .  lIM.OO9 
Feeder. Ume stock. L. Dej(UeDA.Dt . . . . . . . . ... . . ...  BW.:nI 
Fence. M. J. Gordon . .... . ... . .. . .... .... . . . .. . . . .. il5cI.40S 
Fence coupler. wire. W. M. Clow . . ... ........ . . .. . <104.000 
Fence. !Iood. G. W. Martin. .. .... . . . . . ....... . lJ6.I.1IOJ. 
}'ence gate. wire, W. M. Clow... .'l6oI.1lI5 
Yence machine, Wire. Fletcher .l: Tatum, Jr .. .. . 3M.lIS 
Fender. B. V. Butts. . .• . a:.I .• lIl 
Flbe .. from leMve .. etc .• machine for obtaining. 

G. SBlltord.. .•.. . .................... .... 3M.2U 
Filter. J. W. HYatt . ..•. . ...................... . 3I>I,U8 
Flr .. arm. magazlne. G. E. Albee ............... ;1(i.4.3H 
)'I�rm, magazine. W. Muon • . . 304.321 to aM,S2!l. S5t,m 
Fl.re es""pe, F. B. Pete"' .... ..... ...... .. . . . . . .... . .  il5cI,211 
Floor el .. mP, J. P. HUl . . .. ... . . . .. .. . . . . . . ........ . :\IioUI8 
Flue cap. F. E. HeinIg.. ........ . . ....  &H,1I8 
nne aleaner, adjuotable "team, G. Q. McLallSlh' 

11n.... ....... . . . . . . . . . . . . . . .  • . ... 85UO' 
Flosbln!t tank. Atklnson .l: Murphy.. . ... . .  1b4.lr,jJ 
FoldlUll." oc_n. H. C. Tripp.. ........  ... ..... 3M,l6(j 
Foot pOwer stand, C. E. Steven" ................... 1lM,� 

Button, collar or c"l]", 11.1:'1. Summa . . .... .......... � I'tIIIIlQ. 61)(0 Lantern frame. 
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12 Jdtutifit !tutritIU. 
Il'rult Q:atherln,o: sheuro, L. H. TltUil . . . . . . • . •  $1,363 
FurD"ce. See H�tlnl< furna.ce. . L. lleam ..... . 

Furnace /lral." C. T. Scho....... . S54.,2IS Oven. baller's. O. LIberty . . . . . . . . . • • • . . • . • .  

�'urnace "raw. J. V<>egtle. 8:>1.523 PuUa, devIce tQr holdln" mUll:. III. K. RandaU.o. 
F",,". tapm", C. Theinert... . . S5ol,S62 Pdmtm" carnage bow slats, dIPpIng lanl< for, J 
GalvanIc battery, primary, C. E. O'Keenan O(>! Iil! I W &, J W. 8herwood . •  . .  

G ..... appar&tUII for mannfacturlog ,lIumlll .. tiulo( Pan. ' Soo J.()<)<)motlve ,"'h pan 
... d he.otln,.. F. S. Foroter.............. &>I,ISO Pantaloon protecwr, C. Sandford . • . • . . • .  

G .... burner, petroleum. A. lIse.ner. . .. 354.,132 Paper, etc., bleach In" velletab1e tiber I'M the 
Gall htlie. revolvIng, J. J. Seld.cnec . . . . , :»1,252 maoufnetur .. of, J. A. Ju.t .t Ill. . 
Gas, grate for bum,n,;: natural. E. Bourne • . . . . . . . . .  3$j,3&I Paper pulP. "'''nuillotu .... of. G. l!l. Moore 
GaUl. see End g�Ul. Fence gate. &llw�y �ate. P .. pe .... dlspl .. y .. nd retall device fur fancy. D. J. 

SlIdln(/." (/."ate. . o·!:\ulllv .. n .................. . 

Gate. W. K.Albertson . . . . . • • . • . . • . • • • • • . . • . . • . •.•.•. SMM Pattern •• mach;ne lor pertoratlnll. C. P. pe .... 8 .... 
Gate. \11". J. DOulll ....................................... mI.I07 Photo�rapher . chaIr. J.U. Sm,th. .. 3.jj,Z.W 
Gate. Kn�el '" Hopkins . . . . . . .. . .. . . . • .•• 35f.U5 l'h"tograpluc plate'. apparatn. for WQblllj(, H. 
Generatoe. 8M St""m generator. C. p,lce.. . 3M.Sa 
Gl"""."'ildin�, J. Pratt . . . • • . • . . • . . • . • •  . . . • . .  3<>1."34.3 Piano c .... e. upl"l�bt. S. La G............ . .. &>1.023 
GI,,", v .... e. A. H. llel.ey... . . . . . • . • .  . • . • • .  . . .  3.'>I.j)ti Piano.cbaic . •  p'illg back. C. l!l. Uavl. . . . . . . . . . • .  3.>l.I8.") 
Graft!n� tool. C. W. Hoit. . . . . . • . . . . . • •  , ••.... . ... 351.120 PiCk. mmer· •. J. M. Matillew. . .  . . . . . .  354.1131 
GraIn hinder. J. (t. Seiberlin",.. . • • • . . . . . . . . . . . S5!.201 PICker teeth. maChine for lIatteninll the sIuulk. 
GraUl fa' furnace •• boile". etc .• roCkjng Or rot>lt- of. W. C",bb . . . . . . . . . . . . . . . . . • .  

IDII. J. R. Heed &>1.230 Picture frame a.ttacbment. Geeber &: mchol .... 
Grlndlug cutlery. mech'mi.m for. C. E. Steven" .•. ::»1.-147 Pipe. See Water clo.et overllew pIpe. 
Grludlull mill. G. &: A. Raymond.............. . M.m Pipe wrench,J.  Lelb. 
Grlndlng mill. A. W. Steven................. • . . . . .  Pipe'. etc .. mould for mAking claY. C. A. Percy .. 
GuIde board. W. W. Case .•..••••••••••••••• • • • • • • •  Planter. C. B. Ferrell.. . . . . . . . . . .  lI5-I.405 
Gun. bre""b-load,n�. r" \11". Wnlte................... Planter. CbeCk row corn. Scott & Chesnut. . . . .  SM;&>I 
Haltee. chain. J. W. ColUe......................... P:ante, .. p(ll.Iito. C. C. llave..... . ......... o:>Io.-tl:l 
Hame fastener. D. G. MHler........ Platform. See Car platform. 
Hammers. attll.Chment for trIp. (,J. U. Hatborn.. Plow. W. J. Ball . . .  854.080 
Handle for ,c"ewdrivera and other tools. J. C. Pl"w, J. Pentreatb. . 35-1.2[,; 

Spencer.... . . . . . . . . • . . . . .  Plow and cultIvator. comb,ned. G. W. Anderson • .  35-1.002 
Harcow. J. A. Spruuger .. Plow, .ulky. C. E. Tc·wer. . •  854.l4� 
Harrow, J. Underwood.. . . . . . . . . • . . . . . .  Powe' prM.e •. adju.table (rame for. A. U. Mercl-
Harvester. F. Cook . . . . . . . . . . . . . • . . • . . . .  man . . . . . . . . . . . . . . . . . . . . . . . .  ,. . . . ...... . . . .  3M.l&£ 
Harvester. D. Hou.er. power pre .. e •• automatlc feed mecbanlsm for. 
Uar and cotton pre ••• M. S. Coleman. .. ....... .... W. Lei.t . . M-I.t90 
Uay pre" . A. J. Bea,uao. Preser�lng fruits, W.l!. Dav!.. . 354.I&! 
Hay rate, horse. J. H. Sil/afoos.. . . . . . . . . . .  .•.. See B .. ling pre... Eeef p,·e... Cutton 
Heatee. See Feed water h""ter. 1 "';,:;;.; ,,,

H
�;

.
;
y

. 
pre ••. Haj'"!Uld cotton pre"". 

Heating apparatus, theemo",,,trlc regulator for. . A. I,. Davl.. . ....... 354.300 
J. Tr11M. .. �;;, I "m'''".� pre""e •. dell�erlng apparatus for wel; . •  

Heatin" furuace. G. A. Russell. .lley"r . . . . . . . . . . . . ....  3.J4.:>38 
IIeel blank . •  p,lul/. I'. F. R;yulOnd. Zd. PrujeetHe, 'I'. G. Beuuett.... . ..  a:i4.3;6 
Heel nallln", machine and method uf attachIng Protector. See IIeel protectcr. Pantaloon pro. 

be..ls, J . .a. Gardner.. tector. 
U*l protecl.Qr. O. B. North. I • W. Evans .• 

Heel tMmmlDg machine. A. F. Smub 
Hinge. gate. G. C. Bovey. 
Holder. See Bit hO!dee. cwr bolder. Horse 

blanket holdee. 
HOok. See Sn"p book. 

Dod"e 
'. :stratton ... 

. I>ameo . •  

. Hunt . . •  

Steam boiler, 
Steam 

" 

, 
n . . . • • • • . • • . • • . • . • • . • • . • • . .  �300 

. vau Duzen. Jr . • . • . . • • •  lII54.(.".1 
• H. Randall. ••••••...••. 3b4.224. 

I • • ••.• 86f,517 

, , 

, , 
, 

Telephone tr!Ul.m!tter. A. W. 

w. 
. "'-'"  

Telepbone •• adjustable .upportfor. C. C. Gould ... . 
Tet/le,. W. B. �·arrar.... . 
'rhermoat8.t. electrical, R. L. Gu!on. 
'I'h,11 couplln",. r .. Mason. 
·l.'ie. See R;ilway tie. • 

Tile layin", mllchmo. J. McMulllu 
'I'ile machme. Bruse '" BaumgartQer . .  
Tool. combination • •  I .  1..>. Galloway . .  
Tool •. device for coullng machIne. P. Vau 

Kerchove .. 
Toot" . .. rt!ftclal. L. T. Sheflleld 
'I'or propeller. R Teichmann 
Traelnl/: C&bi�et. H. P. Ricbard •... 
'I'raCk layiug apparatu •• ll. E. JobullOu .. 
Ttan.utn liftel·. H.. Adam.. .  . . . . . . . . . • . . . .  

Trap. See Bear trap. 
Tr!cycle.A. Mercer. 
'I·rlcycle. ra!lway. W. Haye •.. 
'I·rou�h. See �ave. troul<h. 
Tube. See Wick tnbe. 
Tnbe .. machine for butt welding. J. Cr"". 
TWIst drill and au�er bIt. H. W. L!bbey 31\'.15(, 
Type dl.trlbutlng apparatu •. Jobn.on '" Low ..... &>I.H9 
1'Ype wr!tlng machine, E. E. Peacock. .. 35-1.213 
val�e. P. Ha.r�ey. . .  JIO.I.H4 
Valve .. ud beater. cowb!ned. G. H. Poor. 35f.221 
Valve. tank. P. WhIte. . ................ 3M.285 

ANUARY 

'"lJC(l.verti&emenfs. 
In.lde l'nlJe, each In.., ... ion _ _ _  ,"Ii Cents aUn'" 
Baek Palre, ench i,,�e ... lnll _ _  ._ SI.U6 .. line. 

Tile .. bove ""e char�e. per ,,".te line-about eight 
wOr<ls per lIue. This noel"e .how. the wldtb of tbe line. 
and I. ".t in ...,ate tYPe. E"(/."r"'·lD�' rn.yhead "dver_ 
tlsemen14 at the ... me r�t" per '4Iate line. by m""",ul"(!­
meot. as tbe lettec pre"". Advertl.ement. mU8t be 
receIved .. '. publlcatlon Mlieeao ...... ly .... 'I·hu ... day mOl"D.­Inl/: to appeu !1I next ! .. ul.l. 

AIR COMPRESSORS, 
BOILERS, HOISTS, 

AND 
GENKRAL MINING IHCHINERY. 

Hon;eand cattle cl�aner. F. A. Jewett .. 
H01"l!e blanket hulder. I .. A. White . 
Hose carri""e. Dorr .to UIH. 

• �'ennerty. vapo, burner. H. S. Delden. . . . .  35-1.llOO I c-;�.:c 
Vehicle brate. H. Well.ch. .. 854,2$2 

Ho.e carM .... e. E. S. Me!'!am&r& .i�nal. G. I). anrwu vehicle coupllnl!". T. A. ]lavlBou.. . . . . . .  &>I.3O"i 
Hot wate, app&ratu •. S. F. Colhn •.. 
Hubo. saod band for wheel. C. O. Chaplin. 
Hydr&oJle method aod lDac�loery. \11". B. Eldred. 
Ice planer ••• crRper attachment tor, W. J. 1·em· 

,;�.;;; I :::::::::: .Ig""l . •  utomatlc. \11". H. Hold.worth .. 
.pike. J. M. �'enne'ty . .  

Veblcle. ro�d, 1; .  w: !lu.sell. �.i88 
YentilaWr. See AIr ventIlator. 

pIe.. . . . . • . • • • •  n.·.· �I.OOI 
Ice tong •• C. H. Moore.. . . . ............ ....... 0;;4.1$1 
Ind!cator. See Number IndIcator. ReservOir In· 

dlcator. 
I�ductiun coli. E. Thomson. . .  354,2";4 
Inll;ot •• "uide for mould. for componnd. E. 

Wlleeler . . . . . . . 8.>4.23-l 
IOjeotor. S. Borland. . . . . . . . . .  ".4.\71,. :1:>f.!'7 

In.ulatlng Jotot. D. Wllllamson. . . . .  354,291 
Jack. See Carrlllll:e jack. Carrla"''' aud w"",,oo 

Jack. 
Jewelry, hin",ejolnt 10r. G. Becker_. . . . . . . . . . . .  OM.IOS 
Joint. See Insulating JoInt. LoCket Jo!nt. Rail 

JoInt. 
Journl\l bearln". lubrlcatlng. E. L. M""otleld .... .  1.L">l.32G 
Kite. E.. J. Oolby . 354.098 
Kn.le. See Shoe knife. 
KnIt labrlc •• machine 10r nnltinl1. W. Beattie . . • . 35-1.:l7l 
KnittIng mach me. J. ByQeld.. . ........  &>1.502 
Knlttlog macbln" .. awp motion for. Brown &: 

Lasher . . . . . . . . . . . .  . 

RaIlway tIe. �'. G. Johu.on .. vessel •• "wju"in� paddle lor. B. Do.cher. 
Railwa.y tie. It. :liorrell. 
RailW"y train "I.rln. Carpenter &: TUCker. 
Railway •. cunduit for ""ble or electrical. E. Sam' 

'" 

Ure washer. 

RaI
�:�

Y'. metall",. era,. tie for. 
R:'S:'8��"

'" 
... . :�� I :f,!1�1jl�i�l���t: �c •• !i! 

RallwllYs, .w,tcb tur cable. S. A. Wltbe,"poon. 
RailWAy •• etc .• w�tertlllbt bulkhead for uuder_ 

IIrouI1d. J. E. Hobln.on. . . . . . . . . . . . . • .  

Kain water .eparator, C. G. Robert •. 
Hake. See Hay rake. 
ltake and hoe. comblned,J.S. S .... tter ,I 
lI"Ol;"e clo.et door. F. W. & H. Born. . 854,W! • G. S. Follan.bee .. 
lIawr • •  afety.F. O.Kampfe <tal.. 8.).1,196 Water Or otber pipes, device foe 
Reaper and muw .. ,. fl. n. Hatbaway.. . • . . .  &>1.191 cle"n.ln". C. R. Kear .. 
lIegl"ter. See C""h re"lster. We .. n�r. e&lf. C. l!l. Huhbard 
Re.o:ulator. See ElectrIc machine relfUlaror. �-eed Wheel. See C .. r wbeel. 

w .. lerre""lator. Mercorlal regUlator. W .. tch Wheel. F. W. Hubbard. 
re"ulator. 

Re.ervoir indlc�tor. S. Fraleigh. 
Roll hox toP. J. G. Walker. 
Roller. See Log rollee. 
1I0111ng m.,I. S. Uutr . .  

Wb!p 'Dap. C. M. Com.tock . .  
Wick tube for all burne ... W. H. Wildee . .  
Winding machine. H. Wlnterweeber . .  
Windmlll �eaMng. G. H. Pattioon (r). 

Kuob lock. A. Hltt. 
Laee mach!ne •. iusertin", them therein. and 

thr .... dln'" tIle carrl"", ... machine for .... mov· 
ing bobbins from carclage�of. H. Wel.s . .  

Ladder. McDonough &: Cox . . . . . . . . . . .• • . .  

lIuoftug. felt. C. A. �·"vel. 
Rooftu" plate. metallIc. G. Patten. 
Rnbber daru clamp. O. Carpenter .. 
Saddle tree. rldlnl/:. J. M. Hays .. 
Sa.h bnl�nce . . 1 .  }lcArthur. 

354.110 
8M.S!! 
�.W 

• •.•••• 3.'j.j.8'.1l 
• &'i4.13.'> 

. ..  3M.lm 

WIndow foe lI"htlu� l»l.emeDt.o, vaulr .•. etc .• IDci-
dence. 1. ScboeuOer�. 1�:�1 j����������tx��k�:��������; Wir .. .  tretcber. Jr. B. Gr .. bam .. 

WIre .tretcher. C. Laufer .. 
Wool wasber. }'. G. '" A. C. Sarl/:e"t . . . . . . . . . . . • . .  

Lamp br&cket. S. H. Smith 
I .. mp burner. Stlll" '" Watrous 
Lamp burners. 6ame regulator .. nd extingui,ber 

fo •• SUIf &: Watrous . . .  
Lamp.car. W. WesU&ke • 

Lamp. railway .11<",,1. W. n. Hunt .. 
Lamp. ""d otherarticle ••• u"pen.!OU device for. 

c.. H. Lyman • .  ' . . . . . . . . . . . . . • .  3M.514 

Saw. LIttle &: Stodda.rd. 
Sawmill. b!Uld. J 1 •. 

. . . . .  35-1.32> 
. . . . . . . . . . . .  3.'>4.107 

. . .  351.$ 
1lM.ll4 
:lM.l'" 

• :»4.j23 

DESIGNS. 
Badge plu. TotsCh &: Lee .. 
Bouquet holder. H. Tappan . • . • • . .  

TRADE MARKS. 
Land anoboe, C. C. Pratt. . . . . . . . . . . . . . . . . .  3.J.l.3C S. H. H...... Beer. bottled, Soutbern BrewIng Company.. . .. 1:),8$5 Lantern. C. Bergener..... . .  JM.I)I(I aUters. Mea�her Bro •. '" Co.. . . . .  13$11 
Lantern frame. F. Kaczerowskl.. . .  3.>1.1,,1 Cheese. A. G. Turner.. 13.8SS Leather Onl.hlng machIne. A. M. Bowers.. ..  354.I� Frle<lerlch. Ciga .... Solls Cigar Company ... 1:;.88' Lettee boxe •. metallic lime card for. B. M. Heed . •  :;:,t.!:)'.l cotton. W. I .. Dudley. Cologne. Flemin", Bro.. 13.E!73 Ufe raft. F. W. Brew.ter.. . . . . . . . ....  &tl.:l8O 

I
::::;:':j���\: : ::' D. J'!:. McSllerry. Color •. pl"ment. Badiscbe Anllin It Soda·Fabrlk.. 13.871 Lifter. 6* T .... usom l!!ter. brake. Ir.. V. V. De.douit. . Drawlnll; muteri,,1 and Instruments. E. G. Solt .. LIniment. A. W. !.nnt>.. . . .•• aw.l:!;; Soe lIdin water separator. 13,B57 

Loot. See Knob lOCk. Nut lock. 

l i:::::::::�:�;;:·;';·::W::';:O;';W:':':'� .• ��::i�i'; ;;. " ,''' 1 "".,;,,,� oe Colol'lng matte .... Badiocbe Amlin '" 
LoCk and tey. E. J. Colby. . . . . . . . . . . . . . . . . .  35-1.rm Soda_�·abrlk. . . . . . . . ....  13.810 Locketjo!nt. J. T. Inman. ..-. . . . . . . . . . . . .  354.14.1 Rarthenwnre and chin ... Doultcn &. Co . . . . . . . .. . . . .  )3,880 Locomotlve .... h pan. A. S. Miller.. . 3M.lt).) L Florida water. McKe •• on &: Robb!ns.. . 13.878 LoCOmotive boiler. J. E. Wootten... . 3.">1,870 Sewing machine tUCkin" attacbment. G. J. I wheat. Re!d. Murdocll &: �·I.cher... . 13.1l79 LoKroller. L. G. Orme. . . . . .  3.'>1,171 ehoi�. . I drn�s. Bad!.che Anillo &: f\odM-Fabrik.. 13.8"72 
Loom forweavlDg chenUle or fur pile fabriCS. H. llewlnll machine •. buttonhole euUln", .. lid eloth I �;� ';'

�i,;: ,;;,..,par�tion. Keasbey &: Mattioon .. . . . . .  18.865 Sk!nner... . .........  ....  ..  35<.200 elampatte.cbment for. F. E. Scbmldt.. . . .  354.:U:; Mica Company . . . . . . . . . . . . . . .. . . . . . . . . .  l3.S69 
Loom (or weaving tl",nred double pile tao,I" •• T. Sewln" ",,,cbiuM. rhread wa:tin� attachment for. 1 !��ij�r:;��!:fi� .. i'\'O
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y .. :. 13.876 

1. Shuttleworth . . :J5.I •• � Rlcl!ar<lsou &: Balter. . . ..  3.>I.�:l7 Company .. 13,875 lAl�rleatoe. W. Loelller .............. . . . . . . . . . . . . . .  3M.I56 She""'. See �'rult llathe,IUIi" sh""". Sheep ... 13.868 
1All)rieator. P. L. Scbmltt.. . ................  35< • .),'03 .hea.... '" Co. . lS.86iI 
.MeaAurin", and p&Ckaglllj( ,eed., macbine for. J. Sheep sh"" .... Bill. &: l{"m\ll.Qn· for dySpep.ia brash. II. J. 

C. Brown.......  . ..... %1.004 Sbeet metal. cutUog V ·"'ape<! �Ot8 Mu.ehert . M<l<Ilc)nal tablets, etc .• macblne for making. C. L. ,on. Jr.. . . . . . . . . . . . . . . . . . •  

Jenllen Rheller. See Corn .heller. 
Kel"Cnrlal regulator fordampe .... etc .. R. J. Flinn. Shirt. F. B!erm�i.lee. Jr. . .. 354,3"75 

�.12(). 35<.121 Shoe hellllnl< mschine. C. W. Thomsen . • . . • . . . . • .  35-1.2a 
Mercurial l'<llIulator. prl)$$nre and vacuum, P. J. Shoe knife. W. I,. Van Meter.. . . . . . ..  :J5l.Ti5 

Fllnu.. SlIoe le.<:s. ""'chine foe t .... e!nll. C. B. HatOel<l. 35-1.11l9 
M"""-l "",Wn" macblne. J. D. McDoUl/:aJ Shoe uppers. macbine foe brodInI/:. C. B. Hattleld. &>I.I8.S 
�let8.1 fo,,,,lug. Mltlng, Or pnncbwg machlue. R. Shoe nppers. turning Iron for. C. B. Hatdeld . . . . • . .  3M.1oo 
A. Hardc,,"Ue... . ... . . • . • • . • • • .  Sboe blank •• maChIne foe cuttlc�. H. M. Mye .... .. 3M.170 

Meter. See Water meter. 
Mlero.cop!st's tnrntable. E. H. Griffith . . . . . • . ••.. · 
Mill. see Grlo�lul/: mlll. Roiling mill. Sawmill. 
Mould. See Bulle�"lDonl�. 
Mould •. materiRl 1Qr matln�. R. G. Hanford. Jr .•. 

Mould!ng macblne. OlIDd, W. W. Drummond 
Nonldlnll; macblues • •  !de �prln", tor. C. Reafotabl. 
Koney pact ... es. ""lety ease for. E. J. Brooks. 
Motor. 8M Electric motor. 
Mower""d reaper. a Butler . • . • . . . . . . . . . . • . . • . • • • • .  

Nall. H. W. Llbl>e"y..... . • • • • • • . . . .  . . . . . • . • • . • ..••.. 

Nail head, orcnmentaJ, J. W. Flynn . . . . • . • • • . . . . . . .  

Necttleattachmeut. B. B. Seplly • • • . . • • • • . • . • . • . . . . .  

Net tor he ... " •. S. Fichtner 
Nnmber indtcal.Qr. electrical, 01Ill '" 8cat>tenrood •. 

Nut lOCk. C. O. McBrIde. 
OUB, apparatus for e:r.tractlng. c.. Baumgnrte� ... 

combined. Conuer &: 
&tl.S96 

• 3.'>1.200 
n .. 

,. 

foe Wp roll. E. 
Dloron • . • . • . . • . • • . • • • • . • . . • • • •  

Spring. See Door .prlug. 
Sprinkler. See Street "prlntler. 
Stand. See Blacklnlj" .tand. Foot power otand. 
Stellm bollee, A. Catcbpole . . • . . • • • • • • . • . • . .  

SalYe or ointment for the �nre of C&tarrb and 
dred "ilments. E. A. T .. l!Xlt . .  

T!n ·plates. Ierne 
bertsun '" Co . . . . . . . . • . . . . • . • . .•..••.. 

Tobacco. plu(/.". R. A. Fltt'ecoon & Co .......  . 
Tobacco. plu(/.". 'flOSley TObaCCO Company 

, 

A P.lnted «tpy Qfthe .�IHcation. bnd d.awlng of 
any patent lu �be foregoing H.t. alao ot any patent 
l.oued .!ooo 1861l. wlll be fllrtil.he<\ fmm thl. office for 25 
cent •. lu order!D'" pleas • •  tate tbe nnmber ""d date 
of tlle patent deSIred, and ...,mlt to Mnnn '" 00 .• 361 
Broadway. NewVort. Weal80furnlsh caple. nt palen�. 
grauted prlor to l!lOO: but at lncreaoed coat. as the 
spec!tlco.tlous, not being printed, mnst be copied bY 
,�. 

I '".;�:�.::;�: .�:'::::: .m::.:'�,:�:, be obtained by the 
na.med In the fore-

I _,."o".,."., a &: full In.tmcllons 

TEST RECORDING APPARATUS. 
De.erlptlon. by J. fl. Wlck.teed. or >I new teati"g loa.-
�r!��i�;�l:t�og,j'J':�'l: ';;'���1\��. apW;I��';,�J,.�n

ex: 
Conlalned in ><CIK.'·TIFH' "'M�RICA.); SUPPLEHI"NT. \ro. 
I)�S. Prlce 10 centA. T<:Ibehadatthls Qf!lOO audirom 
an newodeale .... 

Edoo l5Iys'te:n:::L 
or Arc and )ncand"Mrent I.h,bllna-. 

Elect .. ;c 1.I&"hr Rnd Po ....... 
MoW .... Dynamo •. r,amp •• Hnd lIo.tteele' In "II varlet!e •. 

F:lectr,,·Dynamlc ("0 .. :21 ("aliet �t .. Philadelpbla-W. W. Gri""om. CU1l8uhtlla" .Ele�nlcDI .EnaJaeer. 
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R U B  B E R B E L  T I N  C ,  P A C K I N  C, H 0 S E 
0 ... , BDd Laq." t Manufaet.rel'll in the Untied Stat_ ��� VULCANIZED RUBBER FARRICS 

� For JUeehaDlcal I"Qrpo_ 
A:I.:r Bra.k.e El:oae 

A Specialty. 
BUBBER MATS, 

RUBBER MATTINe 
AND STAIR TREADS.' 

& PACKING CO., 15 PARK 
�?g:'{;�j,i;;�i��c��p�r��a.,_ Branche" :  16'1 LlI.Ir.e St .. ChlC!lj{O; 

�EI:DltXrqGrTc)N' 

Standard Typewriter. 

1<'0<.>\ and Power Lathe •• Drill 
�':;t:."bttuSJ["�lii��""lt. '?��i 
Dr�:i.r.°��. C�Nfr�"·i!tt'i;e. vn 
P'lre':':�O

f�" � .. talu�ue ot Out1lts 
for Amateurs or Artl_"" •• 

ElECTR ICAl Edw" ... \ P. ThoDlP'on Sollcitor AddreB8H.L.Shep"', Agent, 134E.lldSt.,0ina1ImIlti,O. I of t;leC!Tlcal I'Ment •• :I Beel<man �t�;�� �V;ite:;�\e"�;;:;I' 
a;�;;;;:1i�D��P1lES I ��ijjCi��ii��ri��:i����;;;;���F������r;;:� 

Rue's Little Giant Injector. 
SCREW JACKS. STUlI.TEV ANT BLOWERS, &e. 

.JOHN ".. URQt:HART, 4(; Cortlnndt Sr" N. Y. 

COLD AS A CAUSE OF DEAFNESS._A 
BlIort but oompreben8!ve paper by Dr. TheOdore GrIfIln, 
answering tbe two Im\>Ort.a.nt questions: How can the 

��gg,� 'ifci�t�� tJi�d �O��e':!":�e� &.'":;"��;:��: 
developed? Conta!neJ!D S�I��Tll'IC AlillRICA.Y 8l'P­
J'LE>lENl". No. �fil). Price 10 cent>. To be had at th1e 
Qilice and from aJ.J. Dew.deale ... 

CHICA.GO Am:�-r: 
B. H. Latham. 

l5ii M"nroe Street. 

NEW Yom, AGE!<l": 
ZeH EDlllDeer!ng Co., ill Liberty Street. 

Williams & Orton Mfg, CD., 
STERLING, ILL. 

....,� ¥ARRISON CONVEYOR ! 
_:llin. Grain, Co�, Sand, Clay, Tar. Birk, Cmders, Ores, Seeds,l.e. 
���.I BORDEN, SELLECK & CO.,I��'\-':,r&.iChicago. I1L 

ICE & REFRIG ERATING 
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�S�T;E;R�E;O;P�T:IC�O�N�S�.j 
Our Petroleum LanterDII have the 
finest lenses and the lamps are un­
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