
A WEEKLY JOURNAL OF PRACTICAL INFORjIATION, ART, SCIENCE, �lECHANICS, CHEMISTRY, AND MANUFACTUR1�S. 
Vol. XL.-No. 10.] [NEW SEHlES.] � NKW YORK, MARCH 8, 1879. [$3.'211 pt'r ;\ .... II·m. [POSTAGE PREPAID.] 

===== .�--��======================�=================-
THE SMALLEST STEAMBOAT IN THE WORLD. 

WE iIl11,;tratc hercwith thc steam canoe Nina, designed 
and constructed by Mr. J. Davidson, of this city, at Ford
ham, N. Y. Sc\'eral unsuccessful attempts ha\'e been made 
in England to con struct a steam or electric cmft de,ig-ned 
to carry one person, but all failed in some essen tial point, 
and it was left for an American to solve the problem , and 
it has been done in an original manner 

The keel length is 18 ft., over all 14 ft.; width, 28 in.; 
draught at bow, loaded, 6 in.; aft stern, 8 in. The boiler 
is circular, of copper, felt· covered, 20 in. long by 17 in. 
diameter;  fire-box, 10 in. diameter, of cylindrical form, with 
22 transYcrse tubes,.in two tiers, the lower ones constituting 
the grate. 

the small air-tight tender, which is towed behind, or fastened 
alongside by a simple contrivance, to servc as an outrigger 
in rough water; it also carries, in sections, a small truck, on 
which the boat can be drawn ashore or launched. 

The weights are as follows: Hull, 90 Ibs.; boiler, 80 Ibs.; 
engine, 21i Ibs.; piping, shaft, propeller, pump, steam gauge, 
etc., 20 Ibs.; total, 215 Ibs. Forty pounds of fine coal in 
Ii lb. canvas bags can be stowed each side of thc boiler. The 
steering gear consists of a stirrup on the port sidc, and 
spring coil on the starboard; wires run under the dcck 
to the rudder yoke, so that steering is donc ,vith the foot, 
leaving the hands free to managc the furnace and tend the 
engine, which i s  regulated by a valve at the right, under 
the engineer's hand, so that starting, stopping, backing, and 

of offering a variable and very sensitive elpctrical resistance 
according to the different gradations of light. The apparatus 
will consist of an ordinary camera olJscura con taining at the 
focus an unpolished glass and any system of autog-raphic tel
egraphic t ransmission ; the tracing point of the transmitter 
intended to traverse the surface of the unpolishcd glass will 
be formed of a small p iece of selenium held lJy two springs 
acting as pincers, insulated and connected, one with a pile, 
the other with the line. The point of selenium will form the 
circuit. In gl iding over the snrface, more or less lightened 
up, of the unpolished glass, this point will commun icate, in 
different degrees and with great sensitiveness, the vibrations 
of the light. The receiver will also bc a tracing point of 
black lead or pencil for drawing very finely, connected with 
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PLAN OF THE STEAM CANOE NINA. 
Stroke of engine 2% in. The feed pump is worke(l by' steering arc all accomplished without moving from the scat. 

hand. There are two propellers, three·bladed, of 9 and 14 For quiet rivcr or bay cru ising this boat is admirably 
in. (liam., for shoal or deep water; 1;";- buckets of fine conI adapted, and would prove a source of pleasure and study to 
a day is required. With steam at

-
50 Ills. it runs very any one fon d  of machinery and desirous of being his own 

smoothly at 4Yz miles per hour, but with a steel boiler, now captai n. crew, and engineer. The cost of this nellt little 
planned to carry 100 Ibs., a speed of 5;;! milcs will easily steamer is $250, but much of this can be saved by the de-
he obtained. signer doing portions of the work h imself. 

The hull is of the Nautilus pattern, built of hickory, oak, 
and cedar, copper-fastened throughout, a marvel of strength 

.. , .... 

and lightness. Two watcr-tight bulkheads float it if A Novel and Curious In .. truD1ent-The Telectl'OIiCope. 
swamped or capsized. A rubber pipe with live steam }1. Senlecq, of Ardres. has recently submitted to the ex
quickly clears any accumulation of water in the hold. The amination of MM. du Moncel and IIallez d'Arros a plan of 
funnel is jointed, to turn down when running uJ1(ler low, an apparatus intended to reproduct) telegraphically at a dis
bridges or while in the boat house. When on an extended tance the images obtained in the camera obscura. This ap
cru ise all extra fuel, tools, provisions, etc., are carried in. paratus will be based on the property possessed by selenium 

a very thin plate of soft iron, held almost as in the Bell tele
phone, and vibrating before an electro-magnet, governed by 
the irregular current emitted in the line. This pencil, sup
porting a sheet of paper arranged so as to receive the impres
sion of the image produced in the camera obscura, will trans
late the vibrations of the metallic plate by a more or less 
pronounced pressure on that sheet of paper. Should the se
lenium tracing point run over a light surface the current will 
increase in intensity, the electro· magnet of the receiver will 
attract to it with greater force the vibrating plate, and the 
pencil will exert less pressure on the paper. The line thus 
formed will be scarcely, if at all, visible; the contrary will 
be the case if the surface be obscure, for, the resistancc of the 
current increasing, the attraction of the magnet will diminish, 
and the pencil will leave upon it a darker line. 

THE STEAM CANOE NINA THE SMALLEST STEAMBOAT IN THE WORLD. 
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GARY'S MOTOR. these well known facts; for it may be said, "Explain the 

He who credits the statements concerning Gary's motor, neutral line as you may, there is still an import:u:t applica
contained in an article in the March number of lImper's tion of the force of magnetism in the invention of }lr. Gary." 
1}faga:dlte, can readily believe in the wonders of that division It is said that this little motor J"l'quires a careful adjustment 
of China where the rivers run up the mountains, the moon of the fine pivots upon which the movable magnet tnrns, aud 
outshines the sun, and the cats have the power of elephants. particles of dust are sutlieil'ut to hring it to rest. The excur
He can, moreover, add to this belief a feeliug of utter con- sions of the so·calleu cut·olf are limiteu to the one twentieth 
tempt for scientific men. Faraday, Rumforu, Joule, and or one thirtieth of an illeh, ami a liut' adjustment is also 
Helmholtz have livell in vain. Their work can he demol· 

I 
needed here. This is the 1Il0tor which is to pro(luce the 

ished by the simplest usc of tenpetllly nails and a few mag- electric light and to drive locOlnotiv(', aer:)ss the continent. 
nets combined with the usc of a piece of sheet iron. I The line of argument of the inventor', frien(ls is wry Htrik-

It would be difficult to find such ntter ignorance of the ing, and deserves notice. III the article in lEI/Tel', which 
TERMS FOR THE SCIENTIFIC AMERICAN. first priudples of science as is contained in this article on we have takeil as our text, the ,niter says: "To gain a large 

One copy , one year, postage included . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  $3 20 G
' 't d . 1 t f tl ' t Ii 1 f One copy, six months, posta/l:e included ...... . . .. . ...... .. . . . .... .. . 160 ary s motor; I encourages men to spen tIlne all(; money amoun 0 power lC lllYen or wou ( p ace groups 0 com-

elubs.-One extra copy of TilE SCIENTH'IC A" EIUCAN will be supplied in fruitless effort, and at the same time to despise all train- pOllnd stationary magnets above and below the beam at each 
gratiS for every club of five subscribers at $3.20 each: ad(litional copies at ing. The allegation is made that scientific men are slower siue, anll the Raft iron induced magnets, in this caSl' fOllr in 
same proportionate rate. Postage prepaid. than the general public to acknowledge a new step in ad-' number, connected by rods passing down between tIlC poles 

�"8ingle copies of any desired number of the SUPPLEMEXT Bent to ODe 
ad<1ress on receipt of 10 cents. vance; anu the discovery of the neutral line, tbe principle of the stationary magnets. A' pilman ' connecting the I)('am 

Remit by postal order. Address of }Ir. Gary's motor, together with the ncar possibilities of with a flywheel to change the reciprocating into a rotary mo-
�lUNN & CO., 31 Park Row, New York, the grand discovery, are affirmed in an c.v cathedra manner tion would be the means of tran�mittiug thE po\\'cr. \Vith 

The Scientific American Supplement by one whose own statements show that he has no know- magnets of great size an enormous power, he claims, could 
Is a distinct p"per from the SCIENTIFIC A"ERICAN. 'rHE SUPPLEMEXT ledge of the subject of which he speaks. be obtained in this way." 
is issued weekl y. Every number contains 16 oct:tvo pages, with handsome, 11[ G 'd' f th tIl" d' Tl ' . tI ll II f II d '  I t t d '  tl' cover. uniform in size with SCI E,,"TI PIC A"ERICAN. Terms of subscription' 1 r. ary s lscovery 0 e neu ra me IS not a ISCOYCry. IlS IS j() 0 (, 0 ( a acy; an IS a ways s ac III liS 
tor SFPPLEm:NT, �5.00 a year, postage paid, to subscribers. Sin/l:le copies. There is no neutral line in the sense that the polarity changes way: "A slllall magnf'tie mot or will run and produce a 
10 cents. "old by all news dealer. throu/l:hout the country . I when l\fr. Gary moves his piece of sheet iron with its at- comparatively greal re�ult, a large one will nec('''arily givc 

Combined Ratt��. - The SCIE'\TIFIC A:\IERICAN and SUPPI.!·;::\IEXT • • 
will be sent for one yenr, postage free, on receipt 01 se,'en doUars. Both tached slnngle nail across the pole or near the pole of a mag- a corresponding' increase of po,yer" This b not I rue; there 
pap"rs to one address or ditf"rent addresses, as desired. net. The most delicate instruments fail to detect such a is a limit heyond which one cannot pass. One cau see this 

The safest way to remit is by draft, postal order, or registered letter. change of polarity .Mr. Gary is perfectlv riITht in his de- even in magnetizing pieces of steP] of various sizes amI in 
Address :\lUNX "" CO., 37 Park Row, N. Y. 

. J ,., 

Scientific American Export Edition. 
scription of the behavior of the nail: at a certain point it the comtruclicn of dynamo-electric llla('hine�. In regard to 
leaves tile sheet iron and falls to the ground, simply because, the use of 1IIr. Gary's motor in producing the ('Iectric light 

The SCIEXTIFIC A:\IEUIC.-\X Export Edition is a large nnd splendid per- . • • h . . . . 
iodical, issued once a month. E'lCh number contains about one hundred I by reason of Its approach to the attractlllg pole, It tends to we aye no heSitatIOn III pronouncmg upon its ut t('r iucolll-
large quarto pages, profusely Iliustrated. embracinJ(: (U Most of the fly to it; but in leaving the piece of sheet Iron, the foree petency for such a purpose. It is in the discussion of tIle 
plates and pa�es .of the fo�r prec('ning weekly issues of the �CI E"TIF' C of gravitation acts more strongly than the force of attraction possibilities of the new motor that the writer in I[lll'per is 
AMEHICAX, With Its splendId engravmgs and valuable informatIOn; (2.) . • 
Commercial, trade, and manufacturing announcements of leadin" houses. of the pole of the magnet, and the nail consequently falls to most eloquent, and we do not know which to wontler at most, 
'l'erms for Export Edition , $5.00 a ye: lr , sent prepaid to any prt of the the ground. It is well known that the force of maO'nctic at- the exuberance of his imagiuation, his moral courage in Ihe 
world. "ingle copies 50 cents. ni'" )lanufacturers and others who desire t t' 1 . II . 1. I d' 

'" 
, 11 t t f tl tl 't f '  tll " t' f' I' to secure foreign trade may have large, and handsomely displayed an- rac IOn ( ecreases very rapl( y Witu t IC lstanec. "�sma (,{lll emp () IC au IOn y 0 SCience, or e n:ll VC' (' 0 liS 

nouncements published in this edition at a very moderate cost. i nail can fall across the pole of a very strong magnet within a . utter ignorance. He says, speaking of the electric light 
The SCIE" TIFIC AmOlurAN Export E,lition has a large guaranteed circu- quarter of an inch of the pole, and yet the force of grayita- which is pro(luced by this motor: "An cnormous volume 

lation in all commercial places throughout the world. Address)1 UN� "" . " . 
CO .• 87 Park How, New York. tlOn asserts Its stronger claim and the nail will not be dlvertc(l call he secure(l witb an expcn(liture of foree so diminutive 
---- .-------- to the magnet. It will be noticed that Mr. Gary's models, that a caged squirrel might furnish it. \Vith the employ-
VOL. XL., No. 10. [NEW SEHIES.J Tltirty-jourth Year. which are figured in the article in lIarper, are so arrang-ed ment of one of the smallest of the magnetic motors, pOWl'r 

as to take advantage of the attracting force of gravitation. lllay be supplied and electricity generated at no expens(' 
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o a horseshoe magnet in a H'yOll( the cost of the mac line. his statelllent requir('s 
vertical position, and move a :B'ig. 1. no comment. The writer further says: "Professors from 
piece of sheet iron with an at-

U1 
Harvard and from the "Iassachusetts Institute of Technology 

tach cd llail to and from the poles called, examined, an(I were impressed." It is true that only 
of the magnet. It will be founel OIlC professor from Harvard called, examined, and was '/lot 
that there is no neutral line impressed; for the Illotor had just been taken to pieces and 
where the Bail drops off. Vary was not in a condition to run; mOI'('o"er the professor docs 
the experiment by substituting N S not believe that it will run except for a short space of tilllt'. 
an iron wire for the piece of The only way that it could run 1V0uid be by w('akenillg it 
sheet iron, lIn(1 with an attached or using- up the potential ('nerg-y of the permanent mag· 
nail explore the space in front In nets, and allowing the earth's magnetism to replace it. 
and beside the poles, and it will If such :l toy couhl he made it ,,",mId haH' great scientitic 
be found that the nail shows interest; it would not contain the id(';l of perpetual motion, 
no evidence of a neutral Iinc. Slip a small coil of wire for it would be the clllploynH'nt of the magnetism of the 
along the wire or sheet iroll, and connect its terminals with earth, just as we employ the force of the winds. \Ve should 

Vault, bank, granite for L16J . . . .. 155 
Yachts, steam l2] . ... . . ... .. ... ... . 155 
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I a delicate galvanometer; if there is any clliinge of polarity, be delightc(l if Mr. Gary has done this; and a scient ific 
the galvanometer needle should lle diverteel first in one di- ! reputation would he within his grasp. There is no evi
recti on, then in another, as you move the sheet iron or the dencc, however, that he has really made sueh a toy. 'Ve have 
wire away from complete contact with tbe poles; no such called it a toy; for as a motor it could not do any appreeia· 
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change of deviation will be perceived. hIe amount of work except in a romance of Jules Verne. 

In Fig. 2 the magnets are sct in motion by villrating, with ••• I • 
For tbe \Veek elldlll� lYlarcb 8, 1879. the aiel of a lever, a piece of sheet iron, so that it may" move SENATE PATENT BILL NO. 300.-SHALL IT PASS THE 

Price 10 cents. For sale by aU newsdealers. 

I. F,�GINEF.RIXG AXD �IF,('HANICS.-The Wonderful Railways of 
Peru. Lima ami Callao H lilway. rl'he Callao. J�ima. a'1d Oroya Rail
road. Lima an(t Pisco I!ailroad. l'i!o!co and lea Hailwav. Mollendo r ��� lt�i1il��!�e �{��t:;;la[;Hl'�rz<!����� ��,�l���d� li'��f�l�� tlIl�I:(I.:�llX�)I��Ul��:it 
�Pc�� ;lrs

P:��pl�� ,:��d 
ii�ti��<��.H�

l
i��

a
(lnt����ti��

nd
i}(

i
��gl:i�)tt(I)J��J

h
:;f �l;� r 

country through which they run.-.N ew French Tank J ,oculllotive. I'ar� I 
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FIG. 2. 
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:\ Sn�all �team Yacht . Designed by :M. A. Beck, 'Vaterloo. Iowa. I 
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cg:��-S��h�tl J�N::�it1::I�: <?JdBI�l�tn � on the neutral line," as the- �Tritcr in IIal'per expresses it. 
of .lluchinery. This acts as a cut-off, and one of the two opposing horseshoe 

II. ft�1�.���t;'�?;;g���1:;1���i���ie�t an Apartment House. With one magnets drops from its formcr po�ition, where it was held 
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Ck of thirty-five thousand, by mutual attraction. Let us see what is the cause of this 
.'llbe 8u"ar-ueet Ipdustry . . From an addre" by E""EST 'I'H.' GF.�- · action. Place a horseshoe ma!.!:net on the table and brin" a � I·.HT, before the State Agricultural SOCiety of New York. 'l'he great I ,-- ' b 

n:�I�I�fn� 'll��it('.'��:��r����
pan�l(xl �'ii'�1\���r'ilg;� n�e�

e�}giJe��Ii�';;'Sti(i! compass needle clirce1ly in front of one Of. the poles of the 
Europ,'an. Process of Drying Reets, as practiccd by tbe �I.ille Beet horscshoe mao·net. The compass needle Will llc stron,rly at-
Sugar ('ompany. Profits of Beet-raising in l£urope. t; . . .,..- • . .0 

Ho\l"r �Iills. With� ft/l:ures. tracted to the nel"'hbol'lng polc. :Now bnng' a thIll pICce of 
Explosions t'rom Combwl,tihle Dust. By Prof L W PECK. A Lec- . . ;::, . . ' 

tUreb"fore the )[illers of .\linneapolis. Combu';ti",; and Explosion Hon III front of the poles of the horseshoc magnet and be
preCisely the same phenomenon. }Jxperiments tin the Ex/)1osion of . 

1 1 . . d' Wood. ,;tarch, and �Iill Dust. 'rhe Dynamic Energy of 1\111 Dust. 4 tween tllcm and the compass nee( Ie; the atter wIll lmme 1-
tI��\��'�arrl�parfaite's Improved Wool Carding �Iachine. 2 en . at ely dip, and "'ill have its attraction for the pole of the 

HOUSE OF REPRESENTATIVES 1 
The term of the pre,;ent Congress is rapillly drawing to 

a closc, and little lime is Idt for tlie friends of induslrial 
progress and the rights of inventors to expn''', tlleir dis
approbation of Ihe obnoxious dauses of the new Patcnt Bill 
(Senate Bill 000). 

\Ve arc informed, by parties whose knowledge and in
tegrity cannot be questioned, that the concerted plan of 
tbe promoters of. Ihe Ilill j,; to allow no further discus"ion 
of it, but to await a favorablp IllOllll'nt for their schcnll', and 
rush it through during tlw last days of the session in the 
hurry and excitement pre'ceding adjournment-a period 
noted for hasty and ill-consiuererl legislation. 

IVe are confident tbat, were time enongh allowed for all 
the members to become thoroughly informed in regard to 
the mischievous tcndency of s('veral of its provisions, 
the bill wonld be overwbelmingly defeated; but there would 
seem to be 110 time for that now. It is too late for extended 
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I D

o�s. WTn
ter rights and drainage. Surface water U�der: magnets and the presence of iron in the neighborhood of doubt as to the feeling of his constituents. The changes o IH wa (\r. resrassing on the fann. Hunting and flshhlg Fruit d f '  d • • • • .  . . treis onlu

oundary hnes. etC . -Fert ilizers for Corn. Experiments in magnets. Abun anee 0 tIme an patIence to look up the wInch the bIll would make III the �Pll'lt and til(' rnlmg of the 
wa .cr C�l ture m Germany. Crops grown from chemicals How lti- d d f h 1· f '  . ratIOn mcreases the fertility. How to find what kind of fertllizer

c�our subject will be nee e , or t e Iterature 0 the subject IS im- patent system, should It becomc a law, nrc fatal; and no 
arm needs. Experiments .-Destruction of Ineects . 

YII. m�CF,I.LAXEOUS.-A Nut for Congre t C k B P H W 
mense. surer means could be deVIsed for preycnting its passage 

-Effect of Ocean Current.. 5S a rac . y .  . AlT. Let us now consider the possibilities of the application of, than an electric expression of popular will against it. 
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MARCH 8, 1 8 19. ]  j'citutif i c �tutr i cau. 1 45 
Hitherto the inventor has enjoyed , so far as the courts ! 

THE GARY MAGNETIC·MOTOR DECEPTION. I be consecrated for ever to shade trees, birds' nests,  picn ics, 
could £ecnrc it, the exclusive control of his invention which In tbe latter part of November last the New York Times , and playing children. In all new settlements , wh�re a rem-
t he Constitution guarantees. His patent has been regarded printed a column letter from Boston describing, as a fact : nant of the primeval forests has survived, let the woods OD 
in t he courts as presumptive evidence that his claim to the accomplished, a magnetic motor which was to supersede I the upper ridges or on the summit of isolated hi lls be spared 
in \'ention covered was a just claim. 1Jnder the proposed steam ; a contrivance which produced motion " by no ex- ' by mutual agrcement of the proprietors. In the treeless reo 
amend ments of tbe law, all this will be reversed. The pa- ternal agency, simply from the magnetic power of the ma- ' gions of the great 'Vest not only amatCl�T societies, but every 

tentce's right will be burdened by needless penalties in the chine. " It was a great discovery, sure to revolutionize the ' grange and farmers' nnion of every county . should devote 
sh ape of heavy fees, and laid open to invasion by any one world. There was a lot of talk about polarity, magnetism, ' themselves to the work of tree culture ; and every landed 
who chooses to infringe it. And when his case is .brought " the neutral line, " and the usual story of humble genius : proprietor should see to it that the boundaries of his estates 

i nto court the inventor, not the infringer, will be treated as upsetting all the established laws of science. The inventor I be set with shade trees, and that wooden fences be sup
the culprit .  had not been a student ; knew nothing of philosophy from , planted by quickset hedges. Let fruit trees be planted 

Every inventor feels that the bill is aimed against him ; and the books; " had I studied or read books, " he said , " I should wherever there is . a  piece of ground neither otherwise occu
should it l)( 'come a law, we fear that there \vill result a dis- never have experimented, as the books told that what I was pied nor absolutely barren; and be sure that their influence 
ast rous fulfilllllent of the prediction of a hard-working and after was an impossibility, that there was no such thing; " ; on the atmosphere in summer and their fertilizing leaves in 
hitherto succe" sful i nventor, who Rays : but he kept on-and got it ! I fall will more than indemnify the adjoining fields for the 

" Onc t h ing I have decided upon.  If the law is changed, The world is too full of perpetual motion mongers to I modicum of sunlight they may intercept. Any State where 
KO a� to lessen my rights as an inven tor, I am through, I justify the SCIENTU'lC AMERICAN in noticing thcm until  these precautions should be general ly adopted , would soon 

(luit the field, and thousands of others will be compelled to they become obtrusive. Toward the middle of December, I be so unmistakably distinguished by the unfailing humidity 
do the same. " , the Time8 gave another lift to the deception. This time the I and freRhness of its Delds and the abundance of its crops, 

The country cannot afford to have such men quit the field, Gary Magnetic-:Motor was about to startle the world by pro- that the sheer necessity of competition would induce back
Plllicy, as well as justice, forbids any measure tending to dueing the electric light out of-nothing. In the words of ward neighbors to try the same experiment ; and before long 
cOl l lpel them to quit the field; and the members of the lower the writer : "By the simplest of devices, which he ex- the maxim would not only be generally recognized, but 
house should not be left to enact the proposed wrong un· hibited to me to-day, Mr. Gary utilizes h is own newly dis- generally acted upon, that husbandry and tree culture are 
warned. 

Let every citizen, wbo has the great quest ion of justice 
aIHI wise policy at heart, usc the telegraph freely, and en
courage his friends to  do likew ise. The cost w ill not be 
great, wh ile the goo(l that may be (lone in preventing hasty 
or underhanded action may be enormous. 

I I I  case our suggestion arrives t oo late, or the telegraphed 
a(h'ice fails t o stay tbe passage of the bill, then by the salIle 
lIIeans the popular w ill might be brought to bear directly 
an(1  successfully upon the President. In either case use the 
telegraph. 

covered principle in such a way as to generate electricity inseparahle. 
for the light at absolutely no expen se beyond the cost of the -- ---- - .. ' • , .. � ____ n __ _ 

THE TROUBLE WITH WIRE BINDERS, machine, which itself is automatic. " After listening to a pre- . . . . .  
tended description of the working of the machine, the Times So 

,
far. as their

. 
utility at barvest time 1£ conce:ned tli£-

writer remarked to Mr. GarY ' " Your new invention, then, self-bIDdmg m�chmes co:e� one �f the greatest Improv�. 
is simply a practical application of the principle , which you i me

.
nts of the ,time. Thelf Immediate money advan tage IS 

have discovered, of the existence of tbe neutral line, at the : estimated as hIgh a� 20 cent� o� each bushel of whe.at grown. 

point of the magnetic field where the polarity changes, and The p�ese�ce of bits of wl:e m the wheat when. It reaches 
which is antagonistic to the heretofore universally accepted i the 

.
mIl� IS: however, a �en�u� offset to the ga�n �y auto

theory that magnetism is a static force ?" i m�tIC bmdmg. The wire I,nJures the ston
.
es, IS lIable to 

" Precisely, "  was the reply. "It is only on this principle �tnke fire
. 
and expl�de :he mI ll, cuts the bol�mg clotbs, and 

------.... �'-4.�I -4 .. _- that the thing is possible. "  I S  otherwl�e so . nllsc?lle�ous that many milicI'S �ave p�'o-

THE SAWYER·MAN ELECTRIC LIGHT . In its 'March issue, Harper's .lIvntltly .lfagazine comes to teste.d agamst wire b�nd�ngs, �nd tbreaten to retalIate With 
It will  be remembered that in our issue of December 7tb, thc aid of the Times, by printing witbout co mment, as a specml charges for gnn�mg wlrc bound wheat. , 

1878, we gave illustrations of this novel and promising form regular article , a long and cleverly written account of It has been the  �ractlce o
,
f farmers to run wire an,d lI�l 

of elec trical apparat us. S ince that date the inventors have " Gary's Magnetic :Motor," with several illustrations, which th;ough the thrashmg ma�hmes. So .Iong as. th� wire IS 
1 )('('n busy with endea\-ors to pcrfect the invention , and on will be found on another page i n  this issue of the SCIENTIFIC bnght �nd tough no harm IS .done.; but If the .wlre IS ru�ted 
the eve n i n g  of February 20 a pulolic exhibition of the l ight AMEJUcAN. and bnttle , fragments remam WIth the gram, and serIOUS 
was given in this city by the Dynamo-Electric Light Co. i 'Ve may be mistaken, but the internal evidence is extreme- trouble may. �eslllt. . . 
S:we ral impro\'cments in details of construction have been ly strong that the same hand that wrote the first (possibly The condItIOns see� to call �or II �ew mventIOn, an �t
made, but no radical changes . The chief improvement is also the second) Times' article, also wrote the account in tachment to the thrashmg maclune which sball cut the WIre 
in the bearing of the upper carbon holder, to allow for ex. lIicrpel" s. It was shrewdly don e ;  and the manifest attempt binding and remove it while

. 
tbe stra� passes on to the 

pangion; the lamp has also been m ade slightly taller. The to insinuate more than his words really implied, in regard to I 
thrasher. The wO

.
rk of removlllg

.
t�e Wire would se�m �o be 

light exhibited was soft, pure, and steady, and susceptibl e the qUf,si -indorsement of the . mach ine by scientific men, I nowhere near so dlfficll! t as the ongmal .task of puttmg It on 
of perfect regulation.  Any lamp in the circuit could be raises the suspicion that the w riter Illay not have been so : the sheaf. If rusted WIre cannot be entIrely removed before 
tUI' ll < ' (] lip or uown , from a dull glow to hrilliant incandes- thoroughly deluded as he seems. Be that as it may, TIlE .  t1

.
lrashin

.
g, it would se�m

. 
to be quite feasible �o separate the 

cence w ithout affecting the rest. An important improve- SCIENTIFIC A�IEmcAN is in position to say that the assertions �ltS of Iron that re�am 1Il the wheat by a tralll Of. magnets 
ment has aJ,;o been made in the switch. in regard to the exhihition of the Gary motor in motion by I lIl tbe cleaner. In :Itber case we arc sure that our lIlventors 

The dynamo machine used was about half the size of the self-generated force are not true ; that the assertion that : can overcome the (lifficult
.
y b! some cheaper means than the 

one previously cmploye(j ; there were more lights in the cir- "professors from Harvard and from the Massachusetts In- abandonment of automatIC bID ders . 
cui t, an d the il lumination was more hr illiant and satisfae- stitute of Tcehnology called, examined, and were impressed " • 4 I '  • 
tory. Comparison was made with gas light, and also with is n ot true ; that apparatus constructed according to the THE WASTE OF FIRE. 

the voltaic arc, clearly demonstrating the superiority of light drawings in Ha rpel" s will not do what the writer says they During the past year, without the occurrence of any re-
by electric incandescence for ordinary uses. The carbons will do '  in short that the pretended motor is a deception markable fires , it has cost the '("nited States about $200,000 a 
used in the Sawyer-)Ia n  lamp are nm� proved to be compa- I to be classed witil the Keeley motor and like contrivances: day to furnish employment to our tow n and city fire depart
rat i vely ilHlestruct ihlc. If, however , the lamp should he It is very much to be regretted that the editors of periodi- ments. What the fire departments cost we do not know; it is 
hroken or otherwise injured by accident, it can be as easily cals so worthy of esteem as the New York Timcs and Hal'- a good round sum at the least calculat ion. Architects say that 
an(1 cheaply removed lIn(] rcpaired as an ordinary gas-burner. per's MIl[Jrtzin e should give place to such assertions, nnsup- 10 or 15 per cen t of the cost of any building, properly expend
A� regards economy, test s upon a large scale have not yet , ported by the most positive, competent, and concl usive evi- ed, will make it practically fireproof. Our daily fire losses 
heen feasihle. 'Vith the power at command the indicat i ons dence. would therefore fireproof from $1 ,000, 000 to $2, 000, 000 
are that the product.ion of light hy this �ystem will range : The world is full of snares for capitalists, always prompt to worth of new structures a day, or upwards of $300, 000,000 
between one-fifth and one -half the cost of gas. I snatch at delusive promises of sudden profi t ;  and the fact that worth a year. At this rate it would not take many years to 

.. I • • .. i the pretensions of the Gary motor have been accepted with- reduce the daily fire losses to comparative insignifican ce . 
A NEW FORM OF CARBON. ' out a question by a magaz ine l ike Hrt rpel" s may be the means It might not be a bad thing to forbid in towns and cities 

In describing tbe Sawyer.Man electric light, last Decem- i of inducing many to put money into projects that arc sure the erection of bous�s upon which less than 5 per cent of the 
bel', mention was made of the peculiar carbons cmployed, to result in disappointment and loss. total cost should be devoted to appro\'ed plans for prevent-
the mal l  n cr of their produc tion being a secret w hich Mr. : .. , • I .. ing the spread of fire. In view also of the increased indif-
Sawyer did 1I0t choose at that time to disclose. I' THE PRESERVATION OF FORESTS. ference to fire risks incident to fire insurance, it might be 

We ha ve 1I 0W heen favored with all exhibition of the pro- In an article with the above title in the No rth American good policy to require that, for every dollar spent for insur· 
ce"s, and a very pret ty experim ellt it make,;. The carbons : Reviclo, Felix L. Oswald, after reviewing the disastrous effects ance, a proportional sum should be expended upon means 
in question are about half  an inch long, with the diameter of : which have fol lowed the wholesale (]estruction of forests in , for preventing fires, or upon appliances for securing the 
one-sixt�e \l th of an inch . . TI.wir coloI' is ste:l-gray, and the I various countries of the world, remarks that since the year I �)rompt extinction of sllch as .might �e started. If prevent
sur face IS hard as steel ; w l tlun  the carbon IS  tolerably soft. 1835 the forest area of the western hemisphere has decreased : Ive measures were thus made Impera t Ive for a decade or so, 

In his earlier cxperiments )Ir, Sa\\-yer em ployed as the at the average yearly rate of 7,600,000 acres, or about 1 1 ,400 : thc country would soon be able to save a considerable por. 
source of incandescence slCIHl('r pencils of gas retort carbon square miles; in tbe United States alone this rate has ad- I tion of the $100,000,000 a year now directly or indirectly 
in an atmosphere of illuminating gas. The carbons were vanced from 1 , 600 square miles in 1835 to 7,000 in 1855, sacrificed to  the " fire fiend "-an item certainly worth tak. 
sl owly destroyed, hut at the sanw t i me they took on a �uper- I and 8,400 in 187G. Between 1 750 amI 1835 the t ot:d aggre- ing account of. 
fieial deposit, evidently of carbo n ,  but unlike in luster and gate of forests felled in South and Cent ral America (espe- .. , • , • 
hardness any carbon that Mr. Rawyer had seen, Inferring' cially in Southeastern 'Mexico), and in the Eastern, South- Neptnne Favor .. E nd ... 
t hat a lIlore rapid deposit woul(] he made in a denser hydro- i eastern , and Southwestern States of our repUblic, may be The opponents of Capt. Eads' jetty system at the mouth 
carbon, Mr. Sawyer expprilllentul with a great variety of ' esti mated at frolll 45,000, 000 to 50,000,000 acres. In other ; of the Mississippi used to threaten all sorts of disaster to 
SI I('l 1  liquidR, finding olive oil lllost. Katisfactory. His method words, we have been wasting the moisture supply of the that work by storms. Th ere arc indications now that storms 
is " imply to heat the car1JOn to an ex t remely high temper· I American soil at the average ratio of seyen per cent for each I may in reality act a� an efficient co-operator and ally to Eads. 
ature, by passing through it an elect ric current, while it is I q uarter of a century during the last one hundred and twenty. I During the severe storms of January a ridge of sand was 
imlllerse(1 in the oil. The best l'('sults arc obtained by the fi ve yeaxs, and arc now fast approaching the limit beyond I raised some feet above h igb water mark, and balf a mile 
use of a pencil of w illow charcoal , upon which an intensely I which any further decrease w ill affect the climatic phe- long, across the jetties at an angle of 45°, about 100 yards 
hard deposit of carbon rapidly forms as the hydrocarbon is ' nomena of the entire continent. 1 back of the wing dams. Though broken in two by the jet-
decomposed by the heated pendl. If we consider how the agricultural products of the eastern ' ties the ridge continues throughout of the same height and 

.. , • , .. continents become from year to year more inadequate to the I thickness . Captain Brown, who bas charge of the works 
LICe Saving Mattresses. wants of their still growing population, we may foresee the I at Eadsport, says if the ridge remains as at present the 

The Navy Department has been experimenting with a time when the h ope of the worlel will depend on the pro- i triangles formed by it on either side of the jetties-the one 
mat tress designed for usc on vessels at sea, with results said ductiveness of the American soil; but tbat productiveness I being acute and the other obtuse-will eventually fill up with 
to be favorable . The mattress is fi lled with cotton, but the depends on the fertilizing influence of the American forests. ' sand, and thus the jetties be greatly strengthened. 
process of preparation to which the cotton has been subjected If they are gone we shall have on earth no newer world to .. .  I '  • 
makes it impervious to water for lIlany hours, and renders it hope for-no future Columbus can al leviate the struggle for A correspondent, writing from Guilford, Conn. , protests 
capable of s llstainin'" a heavy wei !!,ht-that o f a man without existence. To stay such a catastrophe the author suggests against the classification of the oriole among m ischievous 
any difficulty. It �ossess�s otl;�r properties which, it is that in  every township, where the d i sappearance of arboreal birds. He says that he has frequently seen them tea l' open 
claimed, make it a most comfortable bed ; the cotton being vegetation begins to affect the perennial springs and water the nests of apple WorIllS and devour tbem, and thinks that 
free from all oils an(l impur i t ies, not liable to knot or pack, courses or the fertility of the fieldR, a space of say 50 acres birds with pluck en ough to destroy such disagreeable pests 
and proof against vermin of ever,\' kind. should be appropriated for a " township grove," an oasis to ought to be fostered rather than destroyed. 
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Ititutifi t �tUtritatt. [MARCH 8, 1 879. 
Blea ehln&, Ve&,etable Fibers. 1 with a thin glassy coating of a bright gray tint, not far re- landing on our shores, and the first words of our language 

The processes usually employed for bleaching fibers that ' moved from that of polished iron itself, and unaffected by that he learns. 
are to be spun, especially linen and fiax, consist essentially sewer gases, dilute acids and alkalies, and the heat of a :  Naturally enough, says the writer, this general propensity 
in boiling the fibers strongly for several days with alkaline kitchen fire. Modifications of the composition give the : to hurry and restlessness is not without its infiuence also 
lye�, which dissolve the gelatinous vegetable matter and means of imparting different colors to the coating, and these upon the character of the common schools ; and here, it 
other impurities that surround the fiber, and thus expose it, are as easy of application as the platinum gray. The cost of , must be confessed, it really does very considerable harm, by 
so that it is susceptible to bleaching with chlorine, which is platinizing is said to be about equal to that of applying three ! introducing the unnatural brain-forcing, mind-weakcnil1J" 
to follow. The chlorine bleaching itself consists in putting coats of paint, and about one tenth of that of electro-plating I process into education, of which we are now beginning to 
the substance to be bleached alternately in chlorine baths with nickel, Paris prices. A detailed account of the treat- i reap the bitter fruits, as well as to hear not unfrequent com-
and in hydrochloric acid or sulphuric acid, also in soda baths. ment of eight stoves is as follows : plaints. In everything our people seem to be too impatient 
The bath in which it is put at first is the strongest, and those Fr. of results ; they want, and must have, immediate returns for 
that follow are successively weaker and weaker. The object l 1iter preparation (retail) . . . . .  . . . • . . . . • • . • • .  3 '75 their outlay, whether in affairs of business or in education. 
of the acid bath is to release the chlorine that remains in the 1st furnace operation . . . . . . • . • • • . . . . . . . . . • . .  3 '20 They cannot altord to wait patiently for the slow progress 
fiber and neutralize the lime with which the hydrochloric Reagents for platinizing , . . . . . . . . • . . . . • . . . .  " 4 '00 of mental growth which is the law of the development of 2d furnace operation , . . . . . . . . . . . . . . . . . . . . . . 3 '20 h hf ' acid is combined, while the alkali baths neutralize the acid Manipulation, wear and tear, etc . . . • . . . • . . • . •  1 '85 t e yout ul llltellect, and consequently teachers must adapt 
in the fabric or yarn , and prevent its destructive effects. themselves to the popular whimsies, and follow the un-
During this treatment the goods are purified several times 16 '00 natural cramming system which weakens instead of in vigor-
with a great deal of water, and to obtain a purer kind cf I This is less than 40 cents a stove. By treating the cast- , ating the mental powers. It should not be forgotten that, 
white are put upon the lawn so that the actions of the chem- ings before they cool a still greater saving is said to be pos- • in one sense at least, teachers are just like other trades; 
icals shall be aided by the sunlight. sible. i they simply supply, or make to order, what is wanted in the 

The disadvantages which this old process carried with it 
Th " 

.. · • , • 
I educational line. Like other dealers, they must strive to 

. .  e Evaporation "  of Fruit. and Veo-etable.. . .  . . . are somewhat as follows : The repeated operatIOns With large . ": '  please their exactmg customers by furmshmg the precise ar· 
quantities of water and of chemicals, partially with the aid :he pre.se��tlOn Of. appl�s, potat?es, an? the hke b! evapo- ticle which they find best suits the market ; otherwise, like 
of heat, require a considerable outlay of capital for works �atlll�. their JUI.ces. rapidly, IS becomlllg an Important �ndustry . tho unfortunate Moor of Venice, they would very soon find 
and utensi l s, a large outlay for the coal and chemicals used, 1 D  0 

.
10 and MIChlg�n. A correspo�dent of a DetrOit paper ! their .. occupation gone. " And tlms it happens that under 

as well as for labor, besides the time consumed. Besides this, ?escrlbes t�e operatIOn of a factory III Lenawee county, hav- , this false system, the pupil is pitchforked from one " branch " 
the production of a perfectly pure white requires the aid of mg a capaClt� of 400 bushels a day. Th� apples are pa�ed, . to another, crammed with one text-book after another, and 
grass bleaching, limiting it to certain seasons, and necessitat- cored, and shced at once �y hand machmery. Th� shces ' boosted from one grade to another with a rapidity and " busi. 
ing a certain area of grassground, which increases the capi- are then spread on galvan�zed screens and placed m the ness dispatch " which rivals machine-made hard biscuits ; 
tal required. Finally, the chlorine baths, by the present evapo:ator, a chamber runmng from the top of a large fur-

: with this very important difference, however, that usually 
process, are in winter frequently inactive, or of very feeble nace m the b�s�ment upward, out through t�e 

,
roof of a ,  when the baking process is completed, the bread is found to 

action. These are said to be overcome by a new method of three story �Ulldlllg . 
.
The current of heat�d air IS kept as be well done ; while the minds of the children are (according 

bleaching invented by Beyrieh, in Arnsdorf. The principles nea� as possible to 240 . T�e screens of fruit rest on �ndless to natural temperament and mental const itution) often either 
upon which this new process is based are briefiy as follows : chams that move up�ard at �ntervals of three t? five mlDutes, ' overdone or underdone, seldom indeed are they done to a 

Hypochlorite of lime develops much greater bleaching when .a fresh screen IS put III belo.w and one IS taken off at turn, which cou!d hardly indeed ever happen under a pro. 
power when it acts in combination with oxalic acid or oxa- �he third story �ompleted. The dried or. evaporated produce cess so opposed to nature's wise yet unyielding laws-which 
late of potash than alone, or with any other acid. IS then packed III �asteboard boxes ho�dmg from one to five i can never be insulted with impunity. To have got through 

Oxalic acid and its potassium salt do not attack the fibers pounds, and these In turn are packed III cases of 200 pounds so many score of wearisome pages in so many different 
as powerfully as the strong acids previously employed for each. . I text-books seems to be the one object of attainment. But, 
bleaching. � bushel of apples makes about �ve �ounds Of. the dried although there is only the difference of one small letter be-

The vegetable slime and woody cellulose which had to be fru�t ;  and the proc�ss of evaporatIOn IS so rapid that tbe I tween through and thorough, there is a wonderful difference 
removed by previous bucking, do not hinder the bleaching frUit l�ses none of ItS fresl�ness and fiavor. In. some. of the i in the educational significance of the two words ! To fond, 
action of chlorine when oxalic acid or its salts are present. �actorIes �he cores a�d peellllgs are . converted l�tO vlDega� ; ; unthinking, ignorant parents, this result may seem highly 
Beyrich is of the opinion that the great superiority of the pro- �n ot�ers mto apple Jelly: .out of whlc� every variety of frUit , satisfactory ; but to the reflecting mind this brain-forcing 
cess depends upon the circumstance that a part of the oxalic Jelly IS made hy the addition of flavormg extracts. I process exhibits a melancholy instance of great want of con
acid unites with the lime of the bleaching powder dissolved in Sweet corn, potatoes, a?d other vegetables �Iave been suc- formity to nature's wise and salutary rules, which it is ever 
the water, as is shown by the clear solution turning milky, cessfully prese�ved by .t�IS pro�ess. The chICf market for , our highest wisdom to discover, and when known, our 
and thus liberates the hypochlorous acid, which, in a free these products IS the �mlDg. regIOn of the West.. Doubtless bounden duty implicitly to obey. 
state, rapidly separates into its separate constituents, chlorine a large export trade Will ultimately result from It. The writer facetiously adds that, in the triumphant pro-
and oxygen, which act very energetically in this nascent ... • . ,  • gress of mechanical discovery, some ingenious person may 
state, hence the outer woody fiber does not check their action. EfI"ed of' Ar.enlc on the Body. come out some fine morning with an invention which will do 
Probably another part of the oxalic acid releases the fiber The London Lancet states that C. Gies, in a recently pub- away altogether with teachers of both sexes. " May we not," 
from the sl imy portions owing to its own solvent properties. lished paper, has given the results of a series of experiments I says he, "reasonably imagine that, in the pages of some future 

The method of applying this new process depends some- undertaken by him on the effects following the administra- I school journal, there might be found an announcement of 
what upon the goods or fiber, but is in general as follows : tion of arsenic for a period of four months on pigs, rabbits, I the result of such discovery, graphically described as ' a 
They are placed at once, without previous boiling or buck- and fowls. The quantity given was extremely minute, the I self-acting, self-adjusting, metallic, patent teacher ; a won
ing, in a chloride of lime bath containing oxalic acid for five rabbits !iaving only 0 '0005 to 0 '0007 of a gramme ; the pigs, I derful machine, which is warranted to secure at once the 
or six hours, the time depending upon the fiber and on other 0 '005 to 0 '05 ; and the fowls, 0 '001 to 0 '008 per diem. In all : most perfect discipline and the highest order of scholarship 
circumstances. The temperature of the bath varies between these animals the weight of the body increased, and the sub- , in all branches ; cheap, safe, and expeditious ; and adapt-
200 C. (680 Fah. ) to 250 O. (770 Fah. ). It is well washed and cutaneous fat was augmented. In young growing animals I ed to all classes of schools, colleges, and seminaries of 
put into a weak sulphuric acid bath, or this may be omitted. I the bones developed considerably both in length and girth, learning ?' " 
It is better not to add all the oxalic acid at one time, but and they presented the peculiarity that wherever in the nor- Could not a patent metallic teacher, somewhat after the 
after putting in the larger part of it the fibers are put in very mal state spongy tissue exists, it was replaced by compact pattern of Frankenstein, be ingeniously put together by 
quickly, as the chlorine and oxygen are more active at that bone. The bones of the carpus and tarsus were in this way somebody, and made to work by the combined action of 
t ime. A while after the remaining acid is put in, and fresh ' converted into solid bony masses. Moreover, a compact clock work, steam, and electricity ? The complicated me
chlorine and oxygen are produced and used. The weak acid layer of bone was found immediately beneath the epiphysi- chanism and clock work, combined with steam power, to do 
bath that follows has as its object not merely the liberation al cartilages of the long bone, just as Weigner found to be the teaching (which would be conducted mainly on the ob
of the hypochlorous acid that remains in the goods, so as to the case in animals supplied with small doses of phosphorus ject teaching, or oral method) ; and the electricity, which is 
make it more acti ve, but also to convert ' the lime salts (carbo- in their food. This was most distinct beneath the upper always on hand and ready for business on a moment's notice 
nate and hypochlorate) that are still in the goods into sul- epiphysial cartilage of the humerus and the lower one of -the briskest and l iveliest spirit of this nether world-just 
phate, which has a whiter color and does not diminish the the femur, and was apparent after the arsenic had been the thing for a teacher of the modern advanced school, 
luster of the fiber. The operation ends with washing well, given nineteen days, and where only 0 '02 to 0 '035 of a would of course be equal to the task of preserving the most 
passing through a soda bath to neutralize any acid that re- gramme had been taken. It was observed that other ani- perfect order and discipline in the largest school or college, 
mains in it, and then wringing out 'well. These operations mals, fed in the same stable, presented the same appearance by a simple apparatus of wires attached to the roof, whence, 
are repeated in this order a greater or less number of times, in their bones, and this Gies ascribes to the air being loaded on the least occasion for interference, an invisihle hand 
according to the quality of the goods, the baths being with the arsenic eliminated by the lungs and sIiin of the ani- might instantaneously descend, and slap their cheeks, rap 
weaker each time, until the goods are a beautiful white. mals to which it was administered, since he found that the them over the knuckles or elbow, pinch their ears, etc. , etc. 

It is advantageous, even in this process, to put the goods . changes were also observed in animals kept in a cage, the -the punishment being always exactly suited to the offense, 
upon the grass a few days after the second course of baths, i bottom �f which was strewn �ith a�enic. Besides the and no favor shown. 
as it not merely imparts a purer white color, but makes them . changes m the bones, the heart, l iver, kidneys, and even the To realize al\ those fond dreams, however, may yet take a 
more durable, owing to the escape of the chemicals into the I spleen, underwent fatty degeneration. The young of ani- long time ; possibly may be delayed till the dawn of the 
free open air. This airing must, however, follow the alkali mals fed with the arsenic were invariably born dead, though , millennium, if not a little while longer ; but as for mechani
baths, for otherwise it would produce a contrary effect to they attained a large size, and presented remarkable hyper- cal, soulless, routine teaching, where the individuality of 
the one desired. trophy of the spleen and incipient changes in the bones. the teacher is entirely lost and absorbed in the modern cast-

All vegetable matter, linen and hemp yarn and cloth, can 4 , • , .. iron system of education, Heaven knows we have enough 
be treated in the manner briefly described above ; but those 'Undue Ha.te In Educatio n . and to spare of that commodity already, and thus can the 
which are greasy, like raw cotton, and are not wet by water Bar/U38' Educational Monthly has an article from the pen I better afford to wait patiently for the full fruition of the sys-
when immersed into it, must, of course, first be boiled in of George Harper, in its last number, on the baneful intlu- tem-in the advent of the patent metall ic, automaton teacher. 
soda to remove this fat or grease, whatever it may be, and ' ence of haste in the matter of education, from which we 4 , • , • 
then when put into the bath of oxalic acid and bleaching I make extracts : Incendiary Rat •• 
powder, bleach much more rapidly, so that in the case of : Partly owing to the stimulating nature of the climate, and A correspondent calls attention to a fire risk attending 
cotton, as well as of linen, hemp, etc. , the oxalic acid proves I partly also to the partially developed condition of the west- open spaces about chimneys and other sources of heat. .So 
an invaluable addition.-Poly. Notizblatt. I ern country, which thus supplies to al\ comers unlimited , long as such spaces are empty tbey are a protection ; but 

� • •  � • ! scope for activity and enterprise, to the visitor from an older It they make admirable nesting places for rats, in case they are 
The Bode Method of' Proteetlng Iron. country, where things have long got into ruts, and where accessible to these vermin ; and when filled with waste paper 

lIr. J. B. A. Dode, of Paris, has patented a method of pro- i the wheels of progress, if they revolve at all ,  move along and other ruhbish dragged in by the rats, the case is materi
tecting iron from rust by a process 'of " platinizing. " He i more slowly and systematically, it always appears as if, in ally altered. In a recent fire in a mill, happily extinguished 
coats the surface to be protected with a thin film (:)f borate whatever occupation they may be engaged, Americans are : before any seriolls damage was done, the fire began in tbe 
of lead, having a little oxide of copper dissolved in it, and generally in a great haste and hurry about it ! Thus the cry ' space between the boiler chimney and the sill upon which 
suspended in it also bright scales of precipitated platinum. of " hurry up, " in many keys, and in every accent known to the fiooring was laid, in which the rats had collected a large 
A red heat is employed to fuse the composition, which is the Aryan tongues, is heard in all directions, wafted on the quantity of broom straw and other inflammable material. Had 
either applied w ith a brush or employed as a bath, in which · wings of every wind to the newly-arrived immigrant's ears. ; the fire burst out in the night the single watchman would 
small articles may be dipped. Its effect is to cover the iron ' Indeed, it is usually the first sound that greets his ears on ' have had more than he could manage to put it out. 
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THE SWEEPSTAKES PLANER AND KATCHER. 

Good judges of mechanical design will appreciate the 
well-balanced, light, yet strong construction of the efficient 
planer and matcher illustrated in the accompanying engrav
ing_ With a weigbt of from 2, 100 to 2,500 Ibs. , according 
to capacity, it contains all that is essential to a first class 
machine. It offers also several novel features of great merit, 
among them its solid forged steel head and steel matcher 
spindles, running in the Ellis patent journal boxes sbown in 
the lower right hand corner of tbe engraving. By means of 
this improvement the journal can be kept central and tight 
until the box is worn out, thus 
preventing any tremble and jar 
of the sbaft, a very important 
gain wbere smooth work is re
quired. The machine can be 
quickly and easily changed to a 
surfacer, simply by loosening 
two nuts and removing the 
matcher head, when the spindles 
will swing below the surface of 
the table. When required again 
the spindles can be swung into 
position without measuring or 
other delay. A shaft, crossing 
the macbine bebind the matcher 
heade, carries a hcad with cut
ters, to be used in making Cali
fornia rustic siding, beaded ceil
ing, small mOUldings, and the 
like. 

J titutifit �mtritnu. 
A. n  Educated Seal. I possesses more than ordinary interest. The engraving shows 

The naturalist of the Westminster Aquarium has been ex- the dock carrying one of the Russian circular ironclads, 
perimenting on a young seal, training it to perform many · the Novgorod. This ironclad is 101 feet in d iameter, and 
curious tricks. A London exchange says the seal now goes weighs 2.450 tons. The dock has also been successfully 
through a pcrformance which includes plucking the strings useu for raising the other ironclad, tbe Vice-Admiral Popoff, 
of a guitar, beating a tambourine, cl imbing a flight of steps, which is 121 feet in diameter, and weighs 3,850 tons. 
taking a " header, " smoking, or pretending to smoke, a pipe, This dock consists of a series of pontoons, each 72 feet 
firing a revolver, and drawing a boat to which it is har- long, 18 feet deep, and 15 feet broad, placed 5 feet apart, and 
nessed_ connected with a pontoon, 280 feet long, 44 feet 6 inches 

The performance to meet public taste is made more sensa- high, and 12 feet broad. The structure resembles a comb, 
tional than anything M. Leconte did, who had some trained the larger pontoon forming the back ; the smaller ones the 

The machine has four 4}� inch 
feed rolls, connected with ex
pansion gear, securing a power
ful feed of 45 feet a minute. It 
has two pressure bars, one in 
front and one back of the head ; 
and tbe rolls are held down by 
forged steel coil springs. The 

THE SWEEPSTAKES PLANER AND MATCHER. 

teeth. An outrigger connected 
with the larger pontoon opposes 
and counteracts the oscillations 
of the smaller ones. The smaller 
pon toons are submerged by al
l owing tbe water to enter, the 
vessel is floated over them, when 
the water is pumped out by ma
chinery carried by the longer 
pontoon. The keel takes its 
bearing on the blocks, and the 
bilge blocks are hauled into place 
by chains in the usual manner. 
This dock appears to have met 
very successfully the difficulty 
of dealing with exceptionally 
broad vessels. It can deal with 
vessels of 150 feet beam, and 
the system upon which it is 
constructed is such that it can 
be very readily extended to take 
any greater widths or lengths 
required_ It is capable of de
positing the vessels lifted by it 
on fixed stages erecteu along 
the shore. In theRe days when 
there are decided indications of 

long table makes room for tbe long gauge indispensable in 
a goou flooring machine. The countershaft is heavy, and 
is fitted with tight and loose pulleys 10 inches in diame
ter and 6 inches face. It should run 900 revolutions a 
minute. 

Further in formation , if desired, may be had of Messrs. 
Rowley & Hermance, Wil liamsport , Pa. , who also ma
nufacture a large variety of otber wood-working ma
chinery. 

seals at the Zoological Gardens ;  but the way in which the 
seal enters eagerly into the fun, with a keen eye on the fish 
given to it now and then in its performance, is a good illus
tration of how these animals can be educated_ 

.. f . . .. 
NICOLAIEFF DEPOSITING FLOATING DOCK. 

The accompanying perspective view, which we take from 
Engineering, represents the Nicolaieff floating dock, a 
structure which, from the novelty Rnd boldness of its design, 

THE NICOLAIEFF FLOATING DOCK. 

growth in the beam of our iron
clads, this system of dock promises to be of much value, 
as when a dock of this kind is available, the restrictions in 
width which ordinary graving docks impose are at once 
removed. The facility with which this system of docle can 
be extended, and the manner in which the sections of 
which it is composed admit of variation of arrangement 
to suit different conditions, are also many points i l l its 
favor, and altogether the dock at Nicolaieff deserves to be 
the forerunner of many others. 
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Railway Note8. I per cent, thus securing on the average, perhaps, about a I the experiment can be performed successfully at lower tem-

A LOCOMOTIVE electric light has been constructed in Eng- tenth of a per cent more carbon in the steel. Now Mr. W. ' peratures than 5000 C. if smaller pieces of foil are taken ; and 
land for railway use. It consists of a light six horse power I H. Brown, Chief Engineer Maintenance of Way, Pennsyl- that other metals, for instance copper and aluminum, co
four-wheel locomotive, with a dynamo-electric machine at- I vania Railroad, informs me that these rails of higher carbon here to silver in the same manner as platinum, but less strik
tached. Any electric l ight can be used. When the engine I are giving poorer wear than before the lower l imit of carbon . ingly. 
is moving along the line, the electric machine rotates at its was raised. This opinion of Mr. Brown is based on his ob- ! • • •  I • 

proper speed, and when it is necessary to stop in order that I servation of the wear of these higher carbon rails, and on the : A Unlver8al International Exhibition or One. 

the light may be directed on some particular spot, the �riv- I num?�r of renewals of ��ese r�ils ren�ered necessary by t�e i Signor Louis Josue RaynuEso, of Santa
. 
Clara Mill, Lima, 

ing wheels are thrown out of gear by means of the dlsen- condItIOn of the track. This experIence appears to be In Peru, proposes a grand universal contest , to take place in 
gaging- handle attached to the pinion on the crank shaft, and . harmony with that of the General Manager of the Barrow Rome, Italy, during the month of October, 1879. His ex
the machine ceases to be locomot�ve, w�i1e the engine �on- I Hrematite Steel Works, Englan�, �r. J. T. Smith, who, as . perience and study have inspired him with the profound con
tinues t? m?ve th� dyna�o maC�I?e at Its proper velocIty. I ea:ly as 1875, express�d. the conVICtIOn that, contrary to what i viction that water power is not so widely nor so wisely em
The engme IS furnIshed wlt� sensItIve governors, so that the I mIght have been a�tlclpated, gr.eater hardness has not con-

, played as it might be ; also tbat he has unequaled plans for 
speed of the dynamo machIne may be accurately regulated, duced to the longeVIty of the ralls, and the softer ones show · obtaining the following results, to wit : 
which is very important in order to insure a bright and con- the minimum of wear. i To canalize any waterfall ; to elevate' the water of any 
tinuous light. If required, this engine is sufficiently power· IN their report for 1878, the Executive Committee of the . river so as to employ it in the irrigation of high grounds ;  
ful to drive two electric machines. The arrangement is Western Railroad Associations deprecate any movement t o  i t o  perfect the system now i n  use for grinding corn and other 
compact, and the engine may be used during the day for repeal or to seriously impair the integrity of the patent ' grain ; to modify advantageously the current mode of mak· 
pumping, sawing, drilling, or any other purpose for which system, and say : ; ing bread, biscuits, and vermicelli. 
this type of engine is usuany employed. We believe that the gradual and continuous reduction in ! To test the question, he proposes the competition above 

THE engineers of Europe are watching with considerable the rates of fare and freight which has taken place would ' named, with prizes to be furnished by himself. The first 
iflterest the behavior of the American locomotive exhibited have been impossible without tbe economy of the labor·sav- prize of 100,000 francs is offered for the best three plans of 
at Paris by the ReadlDg Railway Company, and since tben ing and operative devices which invention has furnished. It works, edifices, and machinery, as follows : 
a working exnibition on the Northern Railway of France. is evident that while " railroading " is being gradually more I I. Of a large establishment to contain four manufactories, 
The Continental Gazette states that recently Messrs. Delbec and more reduced to an exact though unwritten science, and as follows : 
and Bandasalli, of the Northern Railway, accompanied by a while its masters are members of a profession that is grow- 1st. A model miIl to grind wheat and other kinds of grain, 
party of gentlemen, among whom were Messrs. C. Gesllardt ing in wisdom and importance, still, that further reductiou with its proper machinery moved by hydraulic power, and 
and A. Mensier, of the Eastern Railway ; Henry Mathieu ,  of in fares and freights, which the logic of events will make stores to keep the grain, flonr, and bran. 
the Midi Railway ; David Woefiin, of the Orleans Railway ;  necessary in the future, is dependent largely upon further 2d. A factory for the manufacture of bread, with all the 
B. Meissonnier, Inspector-General of Mines ; and a number improvements wl.ich the inventive genius shall furnish. It necessary facilities and advantages for this industry. 
of other eminent engineers, made a lourney with it to Persan- is seriously doubted by some whether invention has not been 3d. A factory for the manufacture of crackers, with the 
Beaumont, passing over the heaviest grades and shortest stimulated too much in some of the arts-as that of agricul- above conditions. 
curvatures of the line, and w�re enthusiastic in their praise i tural implements. It is, however, difficult to see how the 4th. A factory for the manufacture of vermicelli with the 
of the powerful effort of the engine, and the very great , inventor can in any way do too much in the matter of re- same conditions. 
smoothness and �teadiness with whicb it pftssed around the ducing the cost or increasing the facilities of transportation. II. To employ the water of a river, by means of a new 
shortest curves. Mr. Wootten, the General Manager of the If, then, it is in any sense good policy for the government, system of canalization, in irrigation, and for the factories 
Reading Railway Company, who was also of tIle party, by arbitrary means and the offering of special inducements, worked by hydraulic power. 
has since taken the locomotive to Switzerland and Italy, for to stimulate invention, so much more is it wisdom for trans- III. A new system to control any fall of water, regUlate 
the purpose of demonstrating the desirability of anthracite portation companies to use every proper means toward the it, and employ the same as motive hydraulic power in fac-
coal for fuel for locomotives in those countries. same result. tories. 

THE Railroad Gazette discusses the possible displacement Again, the. right. of the inventor to h.is invention, .though . If only. two plans among all . those exhibited shall equal 
of wooden cars by cars of iron. The question of economy, a statutory rIght, IS also a property rIght, and entItled to hIS, he wIll pay 50,000 francs ; If only one, 25, 000 francs. A 
based on relative cost and endurance as determined by actual respect as sU:h: T�e spirit whic� wou.ld knowin�ly �eprive furth�r rewa:d of 2,000

. 
francs is offered for cach piece of 

experience, is figurcd out as fonows, assuming the mileage an honest, ongmal mve.ntor, or hIS assIgnee: of Ius rIght, �r machmery, eIther c�st,. m wood, or d�awn,. of a new p�ttern 
of freight cars to be 15,000 miles a year, which is about the ?f the rewa�d du� for ItS use by anot�e:, sl�ply because It : and usefu.l �o the mIl! mdustry, prOVIded It be superIOr to 
average on most American roads. From data in hand the IS � patent rIght, .IS th� same as the s�lr�t WlllC�l plunders a those exhIbIted by him. . .  
cost of maintaining a wooden car at 0 '5709 cent per mile is raIlroad corporatIOn SImply because It IS a raIlroad corpo- Also a reward of 1, 000 francs for each Improved pIece of 
fonnd to be "'85.63 per vear. If it costs 0 '0922 cent less to ration. machinery, either cast, in wood, or drawn , of those actually 

'" J • , . ,  .. 
maintain an iron car, the cost per year would be only $71 .80, employed in the mill industry, provided it be superior to 

Labor I n  New York City. h I d b h or $13 .83 less than the cost of maintaining a wooden car. t ose emp oye y im. 
The latter sum is 7 per cent interest on $197. 57. Let us as- The Herald is responsible for the following table giving The jury is to be formed from judges selected by the can-
sume now that a wooden car costs $450, and an iron one the number of unemployed mechanics and laborers in the didates. The contest is open to all the world. 
$197. 57 more, or $647. 57, and let us then calculate the cost city in 1873, the first year of " hard times, " and the corre- The plans of the several candidates will be accepted at 
of service on this basis, and if we leave out of the account sponding figures for the prescnt time : also the average wages Rome by a commission appointed ad lwe, until the 1st day 

received by each class of workmen then and now. f S t b d ft d the interest on the money expended, at the end of 10 years 0 ep em er, an none a erwar . 
The Herald remarks that, when it is remembered that the the wooden car would have cost $1 , 306.30, and the iron car 

$1 ,365. 57. Supposing', though, that the life of the wooden 
car is 10 years, and that of the iron car 15, then the whole 
cost of the service per year of the former would be $130. 63, 
whereas that of the latter would be $114. 97. It should be 
said that these figures are not given as representing 
anything except the possibility that the economy they indi
cate may be realized by the use of iron cars. 

GERMANY has 20 locomotive' shops, with an aggregate 
capacity of 1,922 a year. The Jargest of these, Borsig's, at 
Berlin, had turned out 3, 750 locomotives at the close of 1878 ; 
the second in capacity ha J made in all 2,600 ; the third and 
fourth, 1 ,700 each ; the fifth, 1,250 ; and four others from 90 
to 980 each. Speaking of the first named, a German con
temporary says : " One of the proudest monuments of the 
iron trade of Germany, the Borsig locomotive and machinery 
works, are, it is reported, about to be closed for an indefinite 
period. For some time past they have had to be kept going 
out of savings, and this the trustee of the Borsig estate de
clines to continue to do any longer. The works have been 
conducted at a loss for so many years in succession that they 
threaten to swallow up the entire estate. The late Borsig 
kept the works open for the purpose of finding bread for his 
numerous workmen, the thought of whose dispersion and 
distress was painful to him. " There are 5 locomotive works 

present number of idle men is not far in excess of the average 
in ordinary prosperous years, it will be understood how en
couraging is the prospect for the coming spring season. 

�1873� 
Average No. 
wages uuem-
per day. ployed. 

Laborers (all kinds) . . .  $2.00 10,000 
Carpenters . . .  . . .  . . . .  2.50 2,000 
Masons & .tone-cutters 3.50 1,500 
Bricklayers . . . . . . . . . . " 3.50 2,000 
Plasterers . . . .  . . . . . . . . 3.50 1 ,500 
Painters . . . .  . . . . . . •  3.50 1,000 
Roofers . . . .  . . . . . . . . . . .  3.00 300 
Moulders . . . . . . . .  . . . . .  2.50 250 
Sawyers . . . . . . . . . . . . . . 2 50 50 
Harness makers . . . . . . .  3.00 50 
Blacksmiths . . . . . . . . . . . 3.00 300 
Longshoremen (ship 

work) . . . . . . . . . . . .  4.50 
Cabinetmakers . . . . . . .  2.55 
Boxmakers . . . . . . . . . . . 2.75 
Printers . . . . . . . . . . .  . . .  3.00 
Wagonmakers . . . . . . . . . 3.00 
Brass finishers . . . . . . . .  3.50 
Engineers . . . . .  . . . . 3.00 
Ironworkers . . . . . . . . . . .  2.50 
Tailors (custom) . . . .  4.50 
Jewelers • . . . . . . . . . . . . .  3.25 
Shoemakers . . . . . . .  . . .  3.50 
Capmakers . . . . . . . . . . . 2.50 
Cigarmakers . •. . . .  3.00 
Weavers . . . . . • • . . . . . . .  3.00 

1.000 
500 
200 
800 
200 
200 
500 

1,500 
200 

00 
500 
200 
500 
100 

Total . . . . . . . . . . . . . . . . . . . . . . 25,400 

. . . , .  

�-1879� 
Average No. 
p�:a:�. ;l�;�d. 

$1.10 3,000 
1 .75 1 .000 
3.00 1,000 
2.25 800 
2.00 600 
2.00 800 
2.00 100 
2. 25  150 
1.90 25 
2.50 40 
2.00 100 

2.50 
1 .75 
1 .80 
2.00 
2.50 
2.50 
2.00 
2.00 
2.50 
2.25 
2.00 
1.70 
1.75 
S.OO 

100 
200 
150 
600 
100 
50 

400 
1,000 

50 
30 

200 
50 

300 
50 

11,395 

The Welding of Metalll at Low Temperature8. 

.. . . . . 
Reporting Machine. 

Among apparatus which may be called l iterary aids-writ
ing. calculating, and other machines-seen at the Paris Exhi
bition, was one which attracted much attention, and which 
has not yet been introduced into this country. It is known as 
La Mrtcl!ine Stenograpl!ique Michela, the name of its inventor. 
The claims made respecting it are very broad. In the first 
place, it is declared that after a fortnight's practice, any per
son of ordinary ability can take down in shorthand charac
ters any speech, however rapidly delivered. It is a small in
strument, piano like in form, with twenty-two keys, white 
and black, and the stenographic characters are small and 
impressed on slips of paper. Signor Michela claims to have 
classified all the sounds which the human organs of speech 
are capable of producing, and to have so constructed his 
machine that it shall report with unerring fidelity whatever 
is said, German, French, Italian, and Spanish, and it may 
be taken for granted that English is also incl uded, as the ex· 
hibitors announee their intention of introducing the machine 
into this country. The inventor even believes that his ma
chine will do much towards the realization of that philosophic 
dream, an universal language. ']'0 what extent the hopes of 
the inventor may be realb"ed, of conrse remains to be seen , 
but the machine is certainly highly ingenious, and seems to 
work satisfactorily. in Austria-Hungary, and 3 in Switzerland, though one of . .  . 

th I tt h t d t I t ·  . 
1867 0 f Some tIme ago, m order to estImate the amount of hydro- .. • • , eo e a er as urne ou no ocomo Ives smce . ne 0 . , . • 

th A t ·  k b I t ' 1 d 't h i cyamc aCId In a solutIOn, Mr. Charles A. Fawsett, of G1as- A New Method or Planting Telegrapb Poles. e us rIan wor s e ongs a a ral roa company ; 1 as ' . . . . . . 
b 'It 1 560 ' d t t f 80 t 100 I gow, Scotland, preCIpItated It WIth sIlver mtrate. After hav- A new method of planting telcgraph poles has been iu-ill , engmes, an can urn ou rom 0 year y. . d d . . . mg filtere an washed the preCIpItate, he reduced It to the troduced in Pennsylvania. The ground is staked off at 

THE received opinion, as to the relation between the hard· 
ness of steel rails and their wearing capacity, has been that , 
barring the tendency of a hard steel to be brittle, the harder 
the rail the better it would wear. Dr. Dudley, Chemist of 
the Pennsylvania Railroad, finds the experience of that road 
to be different, and is rather of the opinion that under the 
conditions of wear to whieh a steel rail is subjected, namely, 
rolling friction, unlubricated surfaces, and great weight 
with small bearing surface, the quality of the metal neces
sary to most successfully withstand the disintegrating forces 
is best expressed by the word toughness, and not by hard
ness. He says : " Some two years ago the Pennsylvania 
Railroad Company, in view of the unsatisfactory wear it was 
obtaining from its steel rails, asked to have more carbon put 
into its rails, with a view of making them harder, to resist 
wear. Before the increase the limits of carbon for rails to 
be used on Pennsylvania Railroad was from 0 '30 to 0 '50 per 
cent. After the increase the limits were from 0 '40 to 0 '50 

metallic state by heating to the required temperature. Just distances of 200 feet apart ; a man starts off with cartridges 
as he was about to allow it to cool he noticed a small piece of " electric powder, " and with a crowbar in his hand. The 
of dirt among the reduced silver. In order to separate them bar is driven four or five feet into the ground, a cartridge 
he took a thin platinum wire and pushed the silver to one w�th a lighted fuse is dropped into the hole, and the man 
side, but on attempting to take the wire away the silver re- proceeds to the next stake, but before he reaches it the car
mained in contact with it. As he thought this curious, he . tridge has exploded, making a cavity as big as a flour barrel 
tried the following experiment : He took a piece of silver I in the ground, and a gang of men who follow plant a tele
foil, about one centimeter square, placed . it in an inverted graph pole in the spot. In this way four men will set up 
porcelain crucible lid, and heated it to about 5000 C. ; then he 100 to 150 poles per day, and at a cost two thirds less than 
brought into contact with it the extremity of a thin platinum by the old way. 
wire, and to his astonishment the wire raised the silver from ------__ .HI�+I .... ------

the lid, and it remained in contact when cold. 
The silver being so much below its melting point its be

havior puzzled him, so he wrote to Sir W. Thomson for an 
explanation. On witnessing the experiment Sir William 
pronounced it a remarkable case of " cohesion, "  the two 
metals, in fact, " welding," although the temperature was 
far below the melting point of silver. Mr. Fawsett says that 

Simple M ode or Slivering Metals. 

Small articles may easily be coated with silver by d ipping 
them first into a solution of common salt, and rubbing with 
a mixture of one part of precipitated chloride of silver, two 
parts of potassa alum, eight parts of common salt, and the 
same quantity of cream of tartar. The article is then 
washed and dried with a soft rag. 
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WHAT WE FIND IN HONEY. 

Among objects familiar to all, honey may be mentioned as 
one capable of afford ing the microscopist considerable en
tcrtain ment. Before enlarging on this,  however, perhaps 
it w ill prove of interest if  we take a rapid glance at the 
composition of honey. 

During the growth of flower buds, copious deposits of 
st.arch take place in their receptacles and disks. When the 
flowers open , this starch, by the absorption of oxygen a n d  
evol ution of  carbonic acid , becomes converted into sugar , 
to aid in the rapid develop ment of the delicate floral organ s. 
The exce�s of sugar thus formed, and natural ly deposited 
in nectaries of flowers, is extracted from the latter hy work 
ing bees. These deposit it in their crop or honey hag, and 
from this receptacle again disgorge it when they return to 
the hivc. But during this short interval the sugar, by ad· 
mixture with the liqu ids secreted in the mouth and crop of 
the insect, becomes somewhat altered ; so that the honey we 
obtain from the comb is  perhaps not exnctly of thc same 
chemical composition as when it was sucked from the flower 
by the industrious bee. The sol id crystallizable portion of 
honey consists  of grape sugar (also called glucosc or dextro
glncose) .  which is alJUn clantly diffused throughout the yege· 
table kingdom, being more especially a product of those 
plants or fruits wh ich possess dis t inctly acid or sour juices . 
Another constituent of honey is an uncrystall izable, color
less sirup, as sweet as can e sugar, and called Imvulose. A 
mixture of Imvulose and glucose in equivalent quantities 
constitutes fruit sugar or inverted sugar. Honey also con· 
tains some cane sugar, which 
is usually the prod uct of such 
plants as have l ittle acid in 
their saps, and which also ex
Ists in  the nectaries of some 
ffowcrs, notably in those of 
cactuses , where the sugar is 
almost whol ly of this kind. 
In addition to thesc sugars, 
we find, as constituents of 
honey, a small quantity of 
gum ,  mucilage, and a little 
wax. All of the sugars men
tioned vary in sweetness ; cane 
sugar, for instance, being po· 
pularly distinguishcd from 
other variet ies by its greater 
sweetening power ; three 
pounds being equivalent,  in 
this respect, to five of grape 
sugar. Both the solid amI 
l iquid sugars of the honey 
have the same general pro
perties, the liquid differing 
from the sol id chiefly in re
fusing to crystall ize, and in 
c{lntain ing a mixture of va
rious coloring and odorifer
ous substances characteristic 
of the flowers from which thc 
bee extracted it. To such 
foreign matters as these honey 
owes the varied color, flavors, 
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who have made the subject of pollen a specialty, will recog· 
nize our figures, and be able at once to identify them. 

The pollen, Fig. 2, was the prevailing form, and the 
greater part of the honey had probably been derived from 
the flowers whence this variety came. The other pollens 
occurred in les,; frequency, but all in considerable quantity. 

In addition to the pollen grains, we found, in more or less 
quantities, scales from the w ings of various butterflies, which 
had probably been brushed off these insects on their visits 
to the flowers in  search of nectar, and which had adhered to 
the hair of thr bees on the subsequent visits of the latter to 
the same blossoms. We found many brown fungus spores 
also, l ike those in Fig. 14 ; we are not able to place these 
defin itely, as we are acqua inted with several fungi that have 
spores very similar to  this . 

A few insect hairs, probably derived from the bee itself, 
completes our list of what we discovered on a cursory ex· 
amination of a very n ice sample of comb honey. It would 
be an in terest ing matter for those who possess microscopes, 
and who live in the country, to collect pollen grains for 
themselves, and compare t hem with those introduced into 
the honey by the bees. 

.. I . ' " 
Chlnelle Rice Paper. 

The thick, soft, translucent mt\terial called Chinese rice
paper, is commo nly su pposed to be made of rice, or some 
sort of filJCr obtained from the rice plant. A recent writer 
says that it is not so made,  but is the pith of a Fatsia papyri· 
fera, sliced thin. The tree grows about twenty feet high, 
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in our late war, a nation may find the cheapest market sudden· 
ly closed when the need of buying is greatest.  Under con
ditions not dissimilar our Western farmers are l earning the 
same l'lsson. . "  They were once bewildered, " says our con 
temporary, " with the simple theory that each nation is for 
one thing-the Un ited States for food, Engl and for ma
chinery , Italy for fine arts, and Germany for ph ilosophy. 
How charming i t  all was, to be sure ! We send to England 
our wbeat, and Englund sends to us our hoes, and shovels, 
and d rag chains. But as the 'Western farmer gets beyond a 
pioneer's position ; as he finds it n ecessary to work with tools 
more useful t han hoes and shovel s ;  as the complicated ma
chinery made in  gigan tic establ ishments at Springfield and 
Ch icago , and a hundred other places, cut3 d own for him his 
grain and stacks it, cuts down his hay and tosses it into the 
loft for him-the farmer on the prairies has every reason to 
be thankful that the invention of this machinery was not left 
to people four thousand miles away, who had never seen a 
prairie, who knew nothing of an American summer or of 
the exigencies of an American harvest. He has reason to 
be thankful that, under the auspices of such men as Henry 
Clay and John Caldwell Calholln , a diver�itled industry was 
forced upon this country, u n wil ling enough to accept it ; 
that the foresight of the country's leaders almost compelled 
the country, against its will, to create the machinery, the 
machinist, the inventors, and the machine shops whieh now 
enable the farmers of this country to feed the world. 

" If anybody supposes that the very existence of a great 
harvest will, by a natural law of evolution ,  develop the ma

chinery w h ich will reap it, he 
has only to travel through 
Southern Russia or through 
the fertile fields of Poland, 
and inquire how many cen
turies the harvests o f  grain 
have existed there w ithout de
veloping McCormick's reap
er, or such a firm as Whitely, 
Fasselar & Kelley. The truth 
is, you must have your in
ventor, your machin ist, and 
even your machine shop close 
by the field of their work and 
their triumph.  They must 
know thc need ; they must 
talk with the men who feel 
it ; they must see the early 
experiment ; they must be 
able to correct, in person, 
the first mistakes. There 
must also be that sharp and 
generous competition between 
differen t shops wh ich shall 
secure to the farmer the best 
result at the cheapest price, 
at his own (1001'. 

and odor which it has been 
recognized as possessing in 
different districts . To this 

FIg. I .-Crystals of Grape Sugar in Honey, magnified 100 diameters. Fig'. 2 to 13.-Pollen grains, magnified 500 diametere. 

" No person, indeed, who 
sees the daily operation of 
agriculture at the West would , 
for an instant, relegate to 
Europe the manufacture of 
any part of the necessary ma
chinery. Suppose a cast ing 
gives way in a Louisiana 
sugar mill. ' Buy wherc you 

Fig. 14.-FunguB spores, magnified 500 diameters. Fig. 15.-Scales from Buttertlies' Wings in Honey, magnitled 100 diametere. 

fact is  due the high estimation in which was held by 
the ancients the honry of Mount Hybla, in S icily, a locality 
noted as the habitat of thyme and an abundance of other 
odo riferous flowers. The fame of the honey of Mount Ida, in 
Crcte, is ow ing to the same reason. Hence, also, the per
fume of the honey of Narbonne , of Chamouni, and of the 
Moorlands of England when the heather is in  bloom. It 
occasionally happens that these foreign substances possess 
bitter, narcotic, and poisonous qualities, as is the case with 
the Trebizond honcy, which produces headache ,  vomiting , 
and even a kind of intoxication in those cating it ; the poi
sonous quality being deri ved from the flowers of a rhodo
dendron (Azalea pontica). It w as probably a honey of this 
kind which poisoned the soldiers of XenopllOn, as described 
by that general and author in his " Anabasis . " 

As might be expected from what has been said, then, wben 
we place a small drop of honey on a slide , cover i t  with a thin 
glas� , and examin e it Wilh a high power of the microscope, 
it will be observed to con tain a large quan tity of sugar crys
tals (Fig. 1),  which will  be found clegant  objects when viewed 
with polarized light and the me of a selenite stage. But in 
addit ion to  these constituents t here are various foreign mat
ters to be found i n  all honey, and among the most interest
ing of these arc the pollen grains which the bee had detached 
from the ,tamens of the flowers in its nectar-gathering visits. 
By careful invest igation, very many different kinds of pollen 
may be detected in  any sample of honey, and the prevalence 
of one kind over the others will give a clew to the sort of 
l ocality the bees frequented in collecting their sweet spoil. 
In an examination made of a beautifully clear sample of 
honey, containerl in a very white comb , a sh:!rt time since, 
we found the vari eties of pollen grains figured herewith, 
each of which is represented magnified 500 diameters. We 
are at present unable to assign them to the plants from 
whence they were derived, since no work has been as yet 
published giving figures of the pollen  of our American 
plants. 

Perhaps some of our readers who are microEcopists, and 

and its pith is an extensive article of commerce in China, 
for it is used in  the manufacture of many articles, especially 
toys and artificial flowers. The cylinders of pith exposed 
on rellloving the bark and woody fi ber arc rarely an inch and 
a half in d iameter, and as t.he substance is delicate and ten
der, rare skill and practice are requ ired to cut the whole 
stick from the circumference to center into one continuous 
sheet. A long , thin , very sharp knife is used for this opera
tion. The largest sheets that can be obtained in this way are 
about fifteen inches long by ten w ide . As soon as the sheets 
lU'e cu t they are spread out, all little holes.carefully mcnded, 
and then they arc pressed under we ights unti l  dry. The re
fuse scraps, etc. , go to make pillows ; the ordinary sheets 
are dyed brilliantly and sold to the flower m aker�, wh ile the 
largest sheets are desti ned for the foreign market after being 
carefully pai nted by sk:iIful native artists. There is no sub
stance yet discovered that so well represents the delica te 
texturc of the petals of flowers as this paper of pith, and it 
is exported to some extent by artificial flower manufacturerR. 
The tree could no doubt be grown here, as our climate i s  
much like that of China. 

... 4 • • • 
DlverHlfted IlIdn�t ry, and Ho,v to Get 11. 

An Eastl'rn contemporary discuss('s th is  question with un
common force and pertinence. The free trade theory, " get 
your work done where it can be done cheapest, "  sometimes 
leads to pain ful , humiliating, if not disastrous results. Men 
are yet living who remember that prriod of national crude
ness or national disgrace , when the United States could n ot 
so much as strike a medal in honor of its own vict ori es. At 
the very moment when, in our d iplomacy, we were defying 
England in a series of measures which led to the war of 
1812, we had occasion to strike some medals for our naval 
heroes. At that time there was no machinery in the country 
st rong enough for the purpose, and we had to ask the British 
mint, as a favor, to strike our medals for us. 

" NationR have other functions than trade, other desires 
than to buy in the cheapest market. And, as it happened to us 

can buy cheapest, '  says Herbert Spencer. ' Telegraph to 
us i n  Birmingham the shape of your casting and its size, 
and in three weeks you shall have it renewed in the best 
work�hop in the world . ' To which, of course, the planter 
replies that at the end of three weeks his cane will be no
where . lie does not want to buy where he can buy cheap· 
est. He wants to buy wherc he can buy quickest. The 
nearer the foundry the better. 

" It is  usual to reply to the repetition of such fundamental 
principles that, under the great law of accident, under this 
wonderful law of ' let-alon e , '  if the farmer wants a reaper 
he will surely get it somehow, and if the planter wants a 
cog wheel or a roller it w ill come to him somehow. Supply, 
it is said, w ill al ways meet demand . Supply meets demand 
when intelligent men come bet ween and compel the supply. 
Th is c ity of Roston needed an easy highway to the Hudson. 
And long enongh it  would have continued to need it, if  intel
ligent men had not forced an unwill ing community to legis
late, to incorporate, and to subsidize, until at last those rail
roads were built which Governor Rice so well called ' our 
open rivers to the V{ est . '  

" Every inch of rai lway in New England bas been 
created by the princ iples which are at the bottom of the 
system of protcction. I f  you want a man to establish a 
ferry, so that you shall be sure to find him there of a stormy 
night in December, you mu�t encourage that man by cer
tain privileges which you give him in  pl easant days in sum
mer. If you want men to establ ish the workshop which 
shall ,  in the end, train your inventors, make your reapers, 
and repair your sugar mills, you must at the outset give 
those men certain advantages for which , in the end, you will 
find you are repaid a thousand-fold. " 

------ --.-. ....... H ......... _----_ 
LICE ON CATTJ,E. -An immediate ilnd effective remedy 

for lice on cows and other cattle, also for ticks on pigs, is to 
wash the affected parts with potato water, or water in which 
potatoes have been boiled. One application is generally suf· 
ficient. 
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RECENTLY PATENTED INVENTIONS. 

A few novelties are shown in the accompanying engrav
ing which illustrate the versatility of American inventive 
genius. Fig. 1 represents an improved can for containing 
common petroleum oil. The spout, which is enlarged at 
its lower end, contains a hinged valve, A, connected with 
the rod, B, which extends through a tube projecting from 
the can just above the handle. The rod carries a piston, 
which sl ides in the tube as the valve, A, is operated by push
ing the rod. The movement of the piston opens an aperture, 
through which air enters the can, allowing the oil to flow 
out freely. On releasing the valve rod the spring returns 
the parts to their normal position, sealing the can completely. 

In Figs. 2 and 3 a 
saw is shown that 
is capable of saw- 4 ing in any direc-
tion without being 
turned. It consists 
of a bar or wire hav
ing struck up burr 
teeth. The saw is 
stretched in a frame 
in the usual way, 
and is designed to 
foil ow the line of 
the pattern in any 
dIrection without 
the necessity of 
turning the saw 
frame. 

Figures 4 and 5 
represent a simple 
device for attach
!nent to ordinary 
pen holders, to en
able a common pen 
to be used in draw
ing straight lines 
without danger of 
smearing the edge 
of the ruler with 
ink. The attach-

Jtitufifi t !tutri tau. [MARCH 8, 1 879. 
it yielded to a registered force of 2 lbs. Again, a pine block probably give six dozen pairs of wooden shoes. Other kinds 
of four inches thickness and two feet in length was taken of wood are spongy and soon penetrated with damp, but 
and pressed into a board of two inches thickness. the beech sabots are light , of close grain, and keep the feet 

" Then to again ascertain its refinement of accura- dry in spite of snow and mud, and in this respect are greatly 
cy, a hen's egg was taken and inclosed in plaster of Paris, superior to leather. 
with two small holes at each end, and, the pressure being ap- All is animation. The men cut down the tree ; the trunk 
plied, the contents were forced out of these small apertures is sawn into lengths, and if the pieces prove too large they 
at a strain of 32 lbs. , and such is the command over the are di vided into quarters. The tirst workman fashions the 
action of the machine that the pressure was �topped in an sabots roughly with the hatchet, taking care to give the bend 
instant, and the yolk ceased to be expelled, the shell of the for right and left ; the second takes it in hand , pierces the 
egg remaining unbroken. A nut was also cracked by the I hole for the in terior, and scoops the wood out with an in-
machine witb out crushing the kernel. strument called the cuiller. 

" N  0 such nicety of regulated pressure, combined with such The third is the artist of the company ; it is his work to 
finish and polish it, 

ment consists of a 
simple narrow ring , 
which enCIrcles the 
pen holder and sup
ports the guide rod 
which slides in con
tact w ith the edge of 

1 .  Moran's Oil Can . -2 and 3. Griffin's Scroll Saw.-4 and 5. Hoffman's Ruling Attachment.-6 and 7. Eggers & Pierce's Projectile for Throwing Lines.
a. Pearson's Metallic Postal Envelope. 

carving a rose or 
primrose upon the 
top if it be for the 
fair sex . Sometimes 
he cuts an open bor
der around the edge, 
so that a blue or 
white stocking may 
be shown by a co· 
quettish girl . As 
they are finished 
they are placed in 
rows under the 
white shavings ; 
twice a week the 
apprentice exposes 
them to a fire, which 
smokes and hardens 
the wood, giving it 
a warm, golden hue. 
The largest sizes are 
cut from the lowest 
part of the bole, to  
cover the work
man's feet who is 
out in rain from 
morning to night. 
The middle part is 
for the busy house· 
wife, who is tread
ing the washhouse, 
the dairy, or stands 
beside tl)e village 
fountain . N e x t  
come those of the 
little shepherd , who 
wanders all day long the ruler as shown 

in the engraving. 
In Figs. 6 and 7 are shown a gun and projectile for 

throwing lines. It is especially designed for use in cases of 
shijnvreck. The gun is of common construction, but it is 
of quite large bore. The projecti le is a hollow cylinder, 
closed at one end by a plug, B, and arranged to contain the 
line, C, which is secured to an eye in the plug and is coiled 
compactly in the cylinder. The butt of the prOjectile is 
stopped ana packed by a suitable wad. When the gun is 
discharged the projectile, in its flight , pays out the line. 
Should the distance through which the projectile travels ex
ceed the length of line contained in it ,  a relay line,  which is 
connected with the line, C, supplies the deficiency. 

Fig. 8 shows a novel postal envelope, which is made so 
that it may be easily opened to admit of exam ining its con
tents. It consists in a box spun or stamped from sheet 
metal, having the top and 
bottom made flaring for the 
double purpose of receiving 
packi ng, and protecting the 
screw th reads by which the 
two parts are secured to
gether. 

Great Testin g  Machi ne. 

The great testing machine 
designed by Mr. Albert Eme
ry, for the United States Com
mission for testing iron and 
steel , which has been in pro
cess of construction for three 
years past at the 'Watertown 
(Mass. ) Arsenal, is now com
pleted. Some experimental 
tests made with it in the pre
sence of the Commissioners 
arc thus described in the Bos
ton Traveler : 

" The merit of th is new test
ing machine is its great power 
united with its m athematical 
accuracy. In illustration of 
this a few of the interesting 
results it has reached in the 
course of the recent experi
ments may be cited. A five 
inch bar of iron was pulled 
apart, and the strain regis
tered in doing it was 722,000 
Ibs. To attest its minute ex
actness , a horse hair was next 
submitted to the strain, and 

SOME RECENT AMERICAN INVENTIONS. 
w ith his flock, and 

an enormous range of power and absolutely exact registra- I still smaller ones for the sehool boy. Those for tbe babies 
tion of the strain exerted, has ever before been attained. have the happiest lot ; they are seldom worn out. As the 
The cost of the machine to the government, under the foot grows the m other keeps the litt le sabots in a corner of 
contract, is $31 ,000, but Mr. Emery has expended over her cupboard beside the baptismal robe. 
$100,000 in perfecting it. " -.... �' ... �I ...... ------

MACHINE FOR SOFTENING SILK. 
How Woode n  Shoes are Made. The accompanying engraving represents an improved ma-

An industry that cannot last many years more, thanks to chine employed by French manufacturers to soften and 
the rapid cheapening of leather shoes by means of mach inery, po l ish silk after dyeing. The skeins of silk arc hung over 
is the manufacture of wooden shoes, still the only wear of bobbins , the lower ones being slightly raiwd for that pur
thousands of French peasantry. A writer in Chambers' pose . The support being w ithdrawn , the slotted weights 
Journal pleasantly describes the manner in which this in- suspended from the lower bobbins come in play and stretch 
dustry is carried on. The surroundings are certainly pic- the silk. 
turesque . An encampment has been formed in the beech I An ingenious 
woods, and suitable trees are selected and felled. Each will horizontal rack 

MACHINE FOR SOFTENING SILK. 

mechanism gives an oscillating motion to a 
engaging the vertical bars which support 

the lower bobbins, and the 
skeins  are thereby tw isted and 
untwisted while revolving, 

every part of the silk be ing 
brought in turn un der the de
sired manipulation by the 
slower revolution of the up
per bobbins. In this way the 
silk is softened and given a 
glossy finish . The machine 
takes up but li ttle room, and 
is said to do its work in a su-
perior manner. 

. . .  
A Prom iSing Experiment. 

Some remarkable experi
ments in wheat cultivation 
have been tried in Michigan . 
Under the supervision of a 
committee appointed for the 
purpose, 68 Ibs. of seed to 
the acre were sown in drills 
1 6  inches apart, and the grain 
was cultivated with a horse 
hoe once in the fall and twice 
in the spring. For compari
son, another plat of gronnd 
was sown with wheat drilled 
in, in the usual way, 90 Ibs. 
to the acre. The committee 
reports that the average yield 
was 69�� per cent great
er in the 16 inch drills than 
in the 8 inch, and while the 
former did not lodge or 
crinkle the latter did so badly . 
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[From Harper'8 Magazine for MarCh, 1879.1 

GARY'S MAGNETIC MOTOR. 

With an ordinary horseshoe magnet, a bit of soft iron, and 
a common shingle· nail, a practical inventor, who for years 
bas been pondering over the power lying dormant in the 
magnet, now demonstrates as his discovery a' fact of the 
utmost importance in magnetic science, which has hitberto 
escaped the observation of both scientists and practical 
electricians, namely, the existence of a neutral line in the 
magnetic field-a line where the polarity of an induced mag· 
net ceases, and beyond which it changes. With equally 
simple appliances he shows tlie practical utilization of 
his diE co very in such a way as to produce a magnetic 
motor, thus opening up a bewildering prospect of the pos
sibilities before us in revolutionizing the present methods of 
motive power through the substitution of a wonderfully 
cheap and safe agent. By his achievement Mr. Wesley W. 
Gary has quite upset the theories of magnetic philosophy 
hitherto prevailing, and lifted magnetism out from among 
the static forces where science has placed it to the position of 
a dynamic power. The Gary Magnetic Motor, the result of 
Mr. Gary's long years of study, is, in a word, a simple con
trivance which furnisbes its own power, and will run until 
worn out by the force of friction, coming dangerously near 
to that awful bugbear, perpetual motion. 

The old way of looking at magnetism bas been to regard 
it as a force l ike tbat of gravitation, the expenditure of an 
amount of energy equal to its attraction being required to 
overcome it ; consequently its power could not be availed of. 
Accepting this theory, it would be as idle to attempt to make 
use of the permanent magnet as a motive power as to try to 
lift one's self by one's boot straps. But Mr. Gary, ignoring 
tbeories, toiled away at his experiments with extraordinary 
patience and perseverance, and at last made the discovery 
which seems to necessitate the reconstruction of the ac
cepted philosophy. 

To obtain a clear idea of the Gary Magnetic Motor, it is 
necessary first to comprehend thoroughly the principle 
underlying it-the existence of the neutral line and the 
change in polarity, which Mr. Gary demonstrates by his 
horseshoe magnet, his bit of soft iron, and his common 
shingle-nail. This is illustrated in Fig. 1. The letter A 
represents a compound magnet ; B, a piece of soft iron made 

'eitutifi t �tutri tau. 
the entire problem, and frankly tells the world how he has I and has small springs applied and adjusted so as to balance 
solved it, any person at all skillful and patient, and with a ,  it against the power of the magnets. In this working model 
little knowledge of mechanics, may soon succeed in demon- the soft iron vibrates less than a fiftieth of an inch. 
strating it for himself. The rotary motion is intended for use in small engines 

The principle underlying the motor and the method by where light power is required, such as propelling sewing 
which a motion is obtained now being explained, let us ex- machines, for dental work, show windows, etc. 
amine the inventor's working models. The beam movement When Wesley Gary was a boy of nine years, the electric 
is the simplest, and by it, it is claimed, the most power can telegraph was in its infancy and the marvel of the day ; and 
be obtained from the magnets. This is illustrated in Fig. 3. his father, who was a clergyman in Cortland county, New 
The letter A represents a stationary magnet, and B the soft York, used to take up matters of general interest and make 
iron, or induced magnet, fastened to a lever with a joint in them the subject of an occasional lecture, among other 
the center, and so balanced that the stationary magnet will things, giving much attention to the explanation of this new 
not quite draw it over the neutral line. The letter C repre- invention. To illustrate his remarks on the subject he em
sents a beam constructed of a double magnet, clamped to- ployed an electro magnetic machine. Tbis and his father's 
gether in the center and balanced 011 a joint. One end is set talk naturally excited the boy's curiosity, and be used to 
opposite tbe stationary magnet, with like poles facing each ponder much on the relations of electricity and magnetism, 

until he formed a sbadowy idea that somebow they must be-
F. 2 come a great power in the world. He never lost bis interest Ig. • 0 ��:t in the subject, thougb bis rude experiments were interrupted 

�� c � for a while by the work of his young manbood. When tbe 
�� � -L cboice of a calling was demanded, be at first had a vague feel-� � l ing tbat be would like to be an artist. . .  But," he says, 

I " my friends would have tbought that almost as useless and 
. . unpractical as to seek for perpetual motion. " At last be 

other. Tbe beam IS .so balanced tbat, w�en t�le soft Iron, 
I went into the woods a-lumbering, and took contracts to clear �, on the magnet, A, IS below the neut�al l�ne,. It (the beam) large tracks of woodland in Western and Central New York, ;s repelled down to the. lower dotted Ime l�d!Cated b.y the floating the timber down the canals to Troy. He followed etter D. The beam stnkes the lever, E, wIth the pm, F, this business for several years when he was forced to ab _ attached , and drives it (the lever) against the pin, G, which don it by a serious attack �f inflammatory rheum fS

an 

is attached .to the soft .iron, B, .which is thus driven above brougbt about tbrougb exposure in the woods. An� :b�: 
tbe neutral lllle, wbere ItS polanty changes. The soft iron unfortunate as it must bave seemed at tbe t ime proved tb 
now attract� the beam �agn�t, C, . to the upper dotted line, turning point in his life. His family physician insisted tha� 
wbereupon It (the soft Iron) IS agalll drawn down over the he must look for some other means of livelihood th I _ 

t I I ' d 't I '  . 
I 

. h 
an um neu ra . Ine, �n I s po anty agaIn c la�glllg, t � b�am mag- bering. To the query, " What shall I do ?" i t  was suggested net, C, IS �g�m .repelled to the lower lIne, C()?tl�Ulng �o to that he might take to preaching, following in tbe footsteps move untIl It IS stopped or worn o�t. ThIS SImply Illus- of his father, and of a brother who had adopted the profes. trates the .beam movement. To gam a large amount of sion. But this, he said, he could never do ; he would do his l�ower the Illventor would place groups of compound sta- best to practice, but he couldn't preach. " Invent some!�ona7 �agn.et� abc;;e and belo.w t�� beam at each side, and thing, then," said the doctor. " There is no doubt in my e so t Iron m uce �agnets, III t IS case four in number, mind that you were meant for an inventor. " This was real! 

connected by rods passIng down between the poles of the y 

stationary magnets. A "  pitman " connecting the beam 
with a fly-wheel to change the reciprocating into a rotary 
motion would be the means of transmitting the power. With 
magnets of great size an enormous power, he claims, could 
be obtained in this way. 

One of the uaintiest and prettiest of Mr. Gary's models is 
tbat illustrating the action of a rotary motor. There is a pe-
culiar fascination in watcbing the action of this neat little 
contrivance. It is shown in Fig. 4. The letter A represents 
an upright magnet hung on a perpendicular shaft ; B, the 
horizontal magnet ; C, the soft iron which is fastened to tbe 
lever, D ;  E, the pivoted joint on wbicb the lever is balanced ; 
and F, tbe thumbscrew for adjusting the movement of the 
soft iron. This soft iron is so balanced that as the north pole 
of tbe upright magnet, A, swings around opposite and above 

J -

. . . . . the south pole of the horizontal magnets, B, it drops below 
fast to a lever wIth a pIvoted Jomt III the center, the iron the neut 1 1 ' d h 't l 't A th t A . . . . fa Ine an c anges I s po an y. s e magne , , 'd ' II - d becomlllg a magnet by IllductlOn when. III the magnetic field I turns around until its north pole is opposite and above the sal III a serIOusness, an Mr. Gary was at length persuaded 
of tbe perman.ent magnet ; C, a s�all naIl that drops off when north pole of the magnets, n, tbe soft iron is drawn upward that the doctor knew him better than he did himself. His 
the i:on, or IDduced magnet, IS on the neutral line. By and over the neutral line , so that its polarity is changed thoughts naturally recurring to the experiments and the 
pressIng the finger on the lever at D, the iron is raised above aga'n At tl . . t th l ' t ' th ft . C '  I 'k 

. dreams of his youth , he determined to devote all his energies 
. . . I . liS POl ll e po af! y m e so Iron, , IS I e h the neutral Ime. Now let tbe nail be applIed to tbe end of that f th t t A d B T t t th to t e problem. He felt more and morc confident, as he 

• . . . . • . 0 e permanen magne s, an . 0 s ar e en- d I the Ind
.
uced magnet at E j  It chngs to It, and tbe POIDt IS gine tbe magnet, A, is turned around to tbe last-named po- we t on the matter, tbat a great force lay imprisoned with-

turned Illward toward the pole of the magnet directly below, sition the poles opposite l ike poles of the m ts B . th in the magnet ; that some time it must be unlocked and set 
th . d ' t' I t h . d d . f . , agne , , en t d '  th Id' k h h k h'dd us .In Ica IDg t Ia t e III uce magnet IS 0 opposIte one pole of the magnet, A, is pushed a little forward and 0 oIDg e wor s wor ; t at t e ey was I en some-
polanty from the permanent one. Now le� the iron be over tbe soft iron. This rotary magnet is repelled by the where, and that he might find it as well as some one else. 
gradually lowered toward the magnet ; the nail drops off at t B d 1 1. th ft ' 't t d t'l At Huntingdon, Pa. , Mr. Gary made his first practical de-

. . . . . .  magne s, , an a so uy e so Iron ; I urns aroun un 1 
the neutral l�ne, but It chn¥s aga�n w�len tbe Iron IS lowered tbe unlike poles of the permanent magnets become opposite ; monstration, and allowed his discovery to be examined and 
below the hne, and n?w ItS POIDt IS tur�ed outward, or as they attract each other the soft iron drops below the neu- the fact published. He had long been satisfied, from his ex
away from the magnetl.c pole bel�w. In tIllS way' Mr. Gary tral line, the polarity changes and becomes opposite to that perimcnts, that if he could devise a " cut-off," the mCltDS of 
proves that tbe polanty of an mduced magnet IS changed f th t n d I 'k tl t f th t A th neutralizing the attractive power of a stationary magnet on 

. • . . .  0 e magne s, , an l e la 0 e magne , ; e mo-
by passIng �ver the �eutral hne Without cornIng III contact. mentum gained carries the pole of A a little forward of B and another raised above it and adjusted on a pivot, unlike poles 
!n the e�penment stnps of paper a�e placed under the soft over the soft iron, which, IlOW being of like polarity, repels opposite, and so arrange this cut-off as to work automatical
Iron, or Induced magnet, as shown III the figure, to prevent it around to the starting point, completing the revolution. Iy, he could produ� motion in a balanced magnet. To this 
contact. Th t \. d B d '  h '  f end he persistently experimented, and it was only about four 

. e magne S, .1 an , now compoun or ulllte t elr orces, 
The neutral hnc is shown to extend completely around the years ago that he made the discovery, the key to his prob-

magnet ; and a piece of soft iron placed upon this line will lem, which is the basis of his present motor, and upsets our 
entirely cut off the attraction of the magnet from anything pbilosophy. In experimenting one day with a piece of soft 
beyond. The action of this cut·off is illustrated in Fig. 2. iron upon a magnet he made the discovery of the neutral 
The letters A and B represent the one a balanced magnet and line and the change of polarity. At first he gave little at-
the other a stationary magnet. Tbe magnet, A, is balanced tention to the discovery of the change of polarity, not then 
on a joint, and the two magnets are placed with opposite recognizing its significance, being absorbed entirely by tbe 
poles facing each other. The l etter C is a piece of thin or possibilities the discovery of the neutral line opened up to 
sheet iron, as the case may be, made fast to a lever with a him. 
joint in the center, and so adjusted that the iron will move on Here was the point for his cut-off. For a while he ex-
the neutral linc in front of tbe poles of the stationary mag- and the soft iron is again drawn up over the neutral line ; its perimented entirely wit.h batteries, but in September, 1874, 

net. By pressing the finger on the lever at D the iron is polarity is changed, and another revolution, is made without I 
he succeeded in obtaining a movement independent of tbe 

:aised, thus withdrawing the cut-off so that the magnet, A, any other force applied than the force of the magnets. The I battery. This was done on .the princ.iple illustrated in �ig. 
IS attracted and drawn upward by the magnet, B. Remove motion will continue until some outside force is applied to 2. The balanced magnet, WI th OpposIte poles to the stat IOn· 
the finger, and the cut·off drops between the poles, and, in I stop it , or until the machine is worn out. I ary magnet, was weighted so that the poles would fall down 
consequence, the magnet, A. drops again .  The same move- I The result is the same as would be obtained were the mag- , when not attracted by the stationary magnet. When it was 
ment of magnets can be obtained by placing a piece of iron nets, B, removed and the soft iron coiled with wire, and bat- : attracted up to the stationary magnet, a spring was toucbed 
across the poles of the magnet, n, after the magnet, A, has I tery force applied sufficient to give it the same power that it � by the movement, and tbus the lever witb the soft iron was 
been drawn near to it. The magnet, A, will thereupon im- I gets from the magnets, B, and a current changer applied to made to descend between the two magnets on the neutral 
mediately fall away ; but the iron can only be balanced, and I change the polarity. The power required to work the cur- line, and so cutting off tbe mutual attraction. Then the 
the balance not disturbed , hy the act ion of the magnets upon rent changer in this case would be in excess of the power balanced magnet, responding to the force of gravitation, <1.)
each other when the iron is on the neutral line, and does not demanded to move the soft iron over the neutral line, since scended, and, wben down, struck another spring, by means 
move nearer or farther away from the magnet, B. no power is required from the revolving magnet under these of which the cut·off was lifted back to its original position, 

It may not be found easy to demonstrate these principles circumstances, it being moved by the magnets compounding ! and consequently the force of attraction between the mag
at tbe first trials. But it sbould be borne in mind that it took when likfl poles arc opposite each other, three magnets thus I nets was again brought into play. 
the inventor himself four years after he had discovered the attracting the iron. When opposite poles arc near together, I In June, the following year, Mr. Gary exhibited this con
principle to adjust the delicate balance so as to get a machine they attract each other and let the iron drop below the line. tinuous movement to a number of gentlemen, protecting 
which would go. Now, however, that he has thought out I The soft iron, with its lever, is finely balanced at the joint. himself by covering the cut-off with copper, so as to disguise 
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the real material used, and prevent any one from robbing I great expen se involved. Within one year after the invention I Wise Industrial L egislation not Impossible. 

him of his discovery. The publication in the local news- I of the telephone it was in practical use all over the world, Discussing the memorial with reference to the establish 
papers of the performance of the little machine, which was I' from the United States to Japan. And it is n ot incredible I ment of a national industrial bureau, lately presented to 
copied far and wide, excited much interest. But the inven- that in 1880 one may be holding a magnetic motor in his I Congress by Senator Davis, of lIlinois, a writer in the l'i e w 
tor waR by n o  means satisfied. He had succeeded i n  secur- , pocket, running the watch which requires no winding up, ark Advertiser says : 
ing a continuous motion, but not a practical motor. He had and, seated in a railway car, be whirling across the conti- Confessedly the greatest difficulty environing this subject 
invented Ii. ullique plaything, but not a machine that would nent behind a locomotive impelled by the same agency. lies in oUf inability to mobilize labor, so that when any 
do man's work. So he made further experiments in one di- _ , • I .. special industry becomes overcrowded, its muscle and brain 
rection and another, using for a long time the battery ; and Astronom.lcal Notes. may be speedily transferred to other employments. If a 
it was not until some timt; after he moved to Boston (which OBSERVATORY OF VASSAR COLLEGE. part of the sad toilers of the coal mines could have been sud-
was about two years ago) that he was convinced that the The computations in the following notes are by students denly moved off and transformed into agriculturists at the 
points in the change of polarity, with which he was so l ittle of Vassar College. Although only approximate, they will i time of the decline of the iron trade, a long story of priva-
impressed when he 11rst hit upon them along with his dis- enable the ordinary observer to find the planets. tion would have remained untold. But they were m iners 
covery of thc neutral line, were the true ones to work upon. M. M. and miners only, and, mostly of foreign origin, they lacked 
Thereafter his progress was most rapid, and in a little while POSITIONS OF PLANETS FOR MARCH, 1879. that transmutability which is peculiar to the American me-
he had constructed working models, not only to his own sat- Mercury. chanic and laborer, who is usually enough of a jack of all 
isfae�ion, but to th�t. of those experts who h�d t.he fairness On March 1 Mercury rises a iittle before seven in the trades to try hi� han� at som�thing new .whenever his present 
to give the� a �ntlc�� and thorough e�ammatlOn, clearly morning, and sets at 5h. 30m. P. M. Its course is so nearly res�urce has faIled him. It IS from thiS latter class that the 
demonstratmg hiS ability to secure �otIOn and p�wer, as that of the sun, that it probably will not be seen before the I �gl'lculture of the West has been so amazingly recruited ';it.h
they had never before been secured nom self-feedmg and middle of the month. After the middle of the month It In the last five years, so that Kansas and other tram-MlssIS· 
self-acting machines. I�is claim, as he formally puts it, is should be looked for in the twilight some degrees north of sippi States have grown in wealth and population while all 
this :. " I  have discovered that a straight piec� of iron placed the point of sunset. 

" 
�as idle and retrograde at the Ea�t . . Still another d ifficu�ty 

across the poles of a magnet, and near to theIr end, changes Mercury is in its best position on March 29. It sets on IS that the trades are now so subdivided that few mechamcs 
its polarity while in the magnetic field and before it comes the 31st at 8 P. M. about a degree south of the point at know more than some one specialty of their avocation , and 
in contact with the magnet, the fact being, however, that which Venus sets. 

' the intrusion of a pegging machine breaks up a whole 
actual contact is guarded against. 'I'he conditions are that VenUM. " gang " of shoemakers. The first influence of the introduc-
the thickness of the iron must be proportioned to the power Venus will be more and more conspicuous, in the west, tion of machinery is always to depreciate the value of handi-
of the IT"agnet, and that the neutral line, or line of change in during the whole month of March. It sets on March 1 at work. It takes some time to adapt the two so that they can 
the polarity of the iron, is nearer or m ore distant from the 7h. 28m. P. M. , and on the 31st at 8h. 41m. P.M. work in harmony, as they always do at last. 
magnet according to the power of the latter and the thick- Venus and Saturn will have nearly the same apparent posi- That it is not altogether Utopian to look to legislation for 
ness of the former. My whole discovery is based upon this tion on the evening of March 2, and with a small telescope, some remedy of this evil , is plain in the one fact we have 
change of polarity in the iron, with or without a battery. " can probably be seen in the field of view at the same time. referred to of the vast growth of agriculture during our re-
Power can be increased to any ·extent, or diminished by the Mars. cent period of depression of trade and commerce. Had it 
addition or w ithdrawal of magnets. Mars is not likely to be seen, as it is visible only in the not been for homestead legislation almost thirty years ago 

Mr. Gary is forty-one years old, having been born in 1837. early morning hours. Mars rises on March 1 at 4h. 9m. A.M. this exodus of labor from the East to the West and from the 
During the years devoted to working out his problem he has far south of east, and sets at lh. 12m. P. M. shop to the field would have been impossible. Had it not 
sustained hi mself by the proceeds from the sale of a few On March 31 Mars rises at 3h. 26m. A. M. , and sets at been for a system of legislation far older than the Homestead 
useful inventions made from time to time when he was 1h. 3m. P. M. act, as it is also more recent because it has been continuous, 
forced to turn aside from his experiments to raise funds. Jupitel'. the new settlers at the West would not have foun d a School 
From the sale of one of these inventions-a simple little Jupiter's path is so nearly that of the sun, that it cannot Fund already provided and waiting for them. Given good 
thing-he realized something like ten thousand dollars. be seen until the latter part of the month, and at that time lands and good schools as a free gift, poverty is inexcusable, 

The announcement of the invention of the m agnetic mo- for only a short interval before sunrise. On March 31 Jupi- and that at least legislation has done for labor. It has done 
tor came at a moment when the electric light excitement was ter rises at 4h. 23m. A.M.,  far south of east. far more. It has given to the emigrant the shelter of estab-
at it height. The holders of gas stocks were in a state of Saturn. lished order, the protection of the law, an organized govern-
anxiety, and those who had given attention to the study of Saturn is now so far from us, and sets so soon after the ment based on the experience of older States, and put them 
the principle of the new light expressed the belief that it sun , that only its larger satellites can be seen, even with a all at work in waiting for the oncoming flood tide of popula
was only the question of the cost of power used to generate powerful telescope. tion. So much then is already proved to be within the easy 
the electricity for the light that stood in the way of its gen- On March 1 Saturn rises at 7h. 4Om. A.M. , and sets at 7h. scope of statesmanship to accomplish. 
eral introduction and substit ution for gas. A prominent 33m. P. M. On March 3 1 Saturn rises at 5h. 50m. A.M. , and This achievement suggests that more is possible in the 
electrician, who was one day examining Mr. Gary's princi- sets at 5h. 54m .  P.M. On March 2 Saturn and Venus ap- same direction, and not only those who suffer in idleness, 
pIe, asked if in the change of polarity he had obtained clec- proach ; Eaturn will be south of Venus. not only those who are sentimental philanthropists, but care-
tric sparks. He said that he had, and the former then sug- Uran us. ful and cautious social scientists, who reason calmly and 
gested that the principle be used in the construction of a Although Uranus has passed its point of opposition, it is from facts, believe that there is enough of a possible Provi-
magneto-electric machine, and that it might turn out to be still in  good position for evening observers. dence, even in a Congress, to afford cheer and encouragement 
superior to anyth ing then in use. Acting on this suggestion, On March 1 Uranus rises at 4h. 56m. P. M. , and sets at in the further work of adapting our labor to civilization. 
Mr. Gary set to work, and w ithin a week had perfected a 6h. 20m. A.M. of the next day . On March 31 Uranus rises _ , • , .. 
machine which apparently proved a marvel of efficiency and at 2h. 52m. A . M . ,  and sets at 4h. 19m. P.M. Advice to Young PhysiCians. 

simplicity. In all previous machines electricity is generated Uranus comes to the meridian at 10 P. M. on March 25, at an At the thirty-eighth annual Commencement of University 
by revolving a piece of soft iron in front of the poles of II altitude (in lat. 42°) of 60°. It is then nearly between Medical College, held at the Academy of Music in this city 
permanent magnet. But to do this at a rate of speed high Regulus and Rho Leonis, 3° east of RegUlUS. A telescope a few evenings since, Chancellor Howard Crosby pcrformed 
enough to produce sparks in such rapid succession as to of two inches aperture will show the planet with a disk, and the duty of conferring the degree of 1\1. D. upon 205 young 
keep up a steady current of electricity suitable for the light, it is sometimes seen w ith the eye. With a powerful glass men, composing the largest medical class ever graduated in 
considerable power is required. In Mr. Gary's machine, Uranus appears as a small bluish-white planet, unmarked America. 
however, the piece of soft iron, or armature, coiled with by spots. Its satellites are not easily found ; very rarely are The Chancellor afterward delivered an address to the 
wire, has only to be moved across the neutral line to secure more than two seen. graduating class, w hich contained much good advice, and 
the same result. Every time it crosses the line it changes The Zodiacal Lill"ht. was received with great applause. 
its polarity, and every time the polarity changes, a spark is The zodiacal light is a column of soft white light seen Among other good things, which we have not room to give, 
producpd. The slightest vibration is enough to secure this, after sunset and before sunrise. It has been unusually bright the Chancellor said : The same Faculty who have counted 
and with each vibration two sparks arc produced, just as during February, its cone-shaped figure resting upon the , you worthy to receive the Degree of Doctor of  Medicine have 
with each revolution in the other method. An enormous horizon ; its apex has been seen near the Pleiades. On Feb- I counted me worthy to address you with words of counscl on 
volume can be sccured with an expenditure of force so ruary 12, at 7 P. M. , it was so brilliant that the rest of the I this occasion, and if I respect their decision in the one case 
diminutive that a caged squirrel might furnish it. With the I sky seemed to be thrown into darkness. The southern I I am obliged as a reasoning mortal to respect it in the other. 
employment of one of the smallest of the magnetic motors , boundary was decidedly brighter than t he northern. It can Whenever I enter the medical college a new sense of my ig
power may be supplied and electr icity generated at no ex- I probably be seen on any moonless night in March. It is norance bursts painfully upon me, accompanied by a pro
pense beyond the cost of the machine. most easily traced by looking a little north of west, and found feeling of awe, to conceal both of which I have to 

The announcement of the invention of the magnetic mo- therefore seeing it by oblique vision. summon all of my powers of hypocrisy and to appear very 
tor was naturally received with i ncredulity, although the re- - , • , • knowing and perfectly at my ease. So I walk around the 
cent achievements in mechanical science had prepared the Electro-platlug W"lth Zinc. museum and delightedly examine the bottled diseases that 
public for almost anything, and i t  could not be very much The so-called galvanized iron is covered with zinc, not by ornament that instructive department, and if Dr. Darling is 
astonished at  whatever might come next. Some admitted galvanic action, but mechanically, the object,being to protect near I drop a Latin p hrase of admiration ; then I mount to 
that there might be something in it ; others shl'llgged their it by galvanic act,ion at the expense of the zinc. If it is de- the microscopic apparatus and put histological questions, 
shoulders and said, " 'Vait and see ;"  while the scientific re- sired to deposit a un iform layer of zinc upon iron or other whose answers, w holly indigestible, I neverthele3s swallow 
ferred all questioners to the laws of magnetic science ; and metal by means of a battery the following hath is employed : with apparent gusto, after which I am thoroughly prepared 
all believers in book authority responded, ' "  It can't be so, 10  parts of alum and 1 part of freshly precipitated hydrated to visit the Styx, Acheron, and Pyriphlegethon, the region of 
because the law says it can't. " A few scientists, however, oxide of zinc (still moist) are dissolved in 100 parts of water. lnonstra horrenda quibus lumina adem pta , a region which, 
came forward, curious t o  see, and examined Mr. Gary's

' 
This bath can only be used cold. The article t o  be plated is strange to say, in that wonderful edifice occupies the highest 

models ; and when reports went out of the conversion of cleaned in  an acid bath, attached to the negative pole of a story. I descend to the Faculty Chamber, and there serenely 
two or three of the most eminent among them, interest batt ery, and immersed in the above bath. A large plate of talk with men who, I know. look right through me, and see 
generally was awakened, and professors from Harvard and cast zinc is connected with the positive pole. The current , my liver and my diaphragm as plainly as they sec my nose. 
from the nlassachusetts Institute of Technology called , ex- need not be very strong, and the zinc is deposited equal ly I Nor does my presence of mind leave me here ; my faith is 
amined, and were impressed. More promptly than the sci - well upon all metals. If copper which has been zinc plated encouraged to rise to a sublime height , and so when Dr . .  
entists. capitalists moved ; and before science had openly in this way is heated, a beautiful and thin layer of brass is ' Thomson tells m e  that the heat of the healthy body never 
acknowledged the discovery and the principle of the inven- produced on the surface. 'Vhen iron is coated in this wily rises above 98°, I bel ieve him, although I have been haked 
tion, men of money were after Mr. Gary for the right to use t he strength of the coating increases upon warming the arti- . under an Arabian sun w ith the mercury about 150° ; and 
the motor for various purposes ; one w ished to use it for cle, and the iron is completely protected from rust. The I when Dr. Arnold tells me that the teeth are not bones, I h& 
clocks, another for sewing-machines, others for dental en- I thickness of the coati ng, of comse, is proportional to the I l ieve him, while I inwardly wonder what they aI'S if they 
g ineR, and so on. I time it is left in the bath. It mu"t be borne in mind, how- : are not bone. 

It is as yet too soon to speCUlate upon what may result ; ever, that the zinc is poisonous, and such vessels should I " A rolling stone gathers no moss, " which I suppose may 
from the discovery ; but since it produces power in two [ never be used either for culinary purposes or to hold drink- : be also read, " An itinerant doctor gets no practice. " There 
ways, both directly by magnets and indirectly by the gener- I ing water, which objection docs not hold in regard to ihe : are some men in this world so i mpatient t h at they dodge 
at�on of unl i mited .electri: i ty,. it would seem that it re�lly : more expensi ve, hut likewise more durable, n ickel plating. \ their opportunities. Their oppo:tunities �OIne along and 
IIIlght become avaIlable III t l ln e  for all purposes to which I For ornamental ami architectural work and some parts of find them gone. If they had waited the tide would have 
electricity might long ago have been devoted except for the I machinery zinc will prove a cheap and useful substitute. turned or the wind would have blown from a differeot qu<:r-
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ter. A professional man starting in life will be sorely 
tempted to this recklessness, w earily. Waiting for clients or 
patients, it is so very natnral to think. " This can not be the 
spot : I ought to be in another part of the city, or in another 
townp but it is the spot, only he isn't the man quite. He 
will be when he has become longer known in the neighbor
hood, when acquaintance has ripened into confidence, and 
confidence into experience of his professional ability. Great 
names, gentlemen, were once very small names, and large 
fortunes began with a dollar. Identi fy yourself with one 
place, and in due time you'll become as well known and well 
med as the penitentiary. 

" The early bird catches the worm. " I know malevolent 
wit has from this wholesome saw drawn an unhealthy con
clusion about the st upidity of early w orms, but you w ill not. 
I'm sure, be misled by those triflers. The adage means 
promptness, and promptness means self-den ial,. and self-de
nial is ugly. For it means getting out of a warm bed in the 
middle of a cold night to breast the storm for a mile or two ; 
it means letting that smoking dinner go un-
touched ; it  means giving up that ride with your 
sweetheart just as you were going to be so com-
fortable i n  the buggy ; it means, in short, every-
thing, however disagreeable, when duty calls. If 
YOll are ever ready on call, people will be ready 
with their calls. They always count the prompt 
doctor the best doctor. Your skill will be of 
small avail w ithout promptness t o  u se ft .  

" Pleasant words are health to the bones, "  
which may b e  also read, " A  doctor's cheerful
ness is often as good as his physic. " I w ish some 
one of you gentlemen would take the leisure of 
the next year-wh ile you arc waiting for patients 
-in study ing the curative properties of cheerful 
manners in the sick room, and then publish your 
d iscoveries in a manual for Dr. Thomson to use 
with his  classes. I don't suppose you could do 
much with scarlet fever or smallpox ; hut w hat a 
vast array there is of n ervou s di seases to which 
pl easant words would be like the breath of spring 
and the oxygen of the mountain top ! Cheer up 
yo ur patient, and you'll rectify the circulation ; 
cheer up your patient, and you'll augment his 
nerve power ; cheer up your patient, and all the 
tissues will revive. Medicine must sometimcs be 
disagreeable, but <Iodors never. A physician's 
face should be like sunshine and his voice like 
wedding bells.  

" Take care of the pennies, and the pounds will 
take care of themselves. " Now, don't think I 
am going to preach pecuniary carefulness to you. 
No. I have quoted the proverb for quite another 
purpose. It is of time, not money, I would use 
it. Your whole life is to be given to science ; to 
one of the noblest departments of scientific re o 
search and activity. You are therefore to grow 
in scientific knowledge. Your learned professors 
have only started you in the paths of exploration. 
But while you are to study, you are also, I trust, 
to he very busy in your practice. Of course, 
then , you cannot sit down and say, " I' l l  devote 
this week or this day to study. " There's a sore 
throat over the way, and an erysipelas five miles 
off, that knock that pretty design in the head . 
You will have no long delicious sails on the sea 
of medical learning. But you will have scraps 
of time, five minutes here and a qnarter of an 
hour there, coming along very tantalizingly, but 
nevertheless coming along between two calls or 
between sawing the w ood and holding the bahy. 
Now, these scraps of time are your very fortune. 
Add up the minutes and you are astonished that 
they amount to whole days, and many of them. 
Havf� a valuable treatise on some branch of your 
profession always open on your table or desk, 
with your open note book and pencil by its side. 
Drop into your scat and catch at least one idea. 
The five minutes are gone and away you go, but 
you have caught and fastened a new idea. Go on in that 
way and you'll have a mountain of them in a year. Use dil
igently your scrap time. Don't lounge. Don't think fifteen 
minutes are so short that there is no use in applying one's 
self to anything in particular. Save up these pennies of time, 
and then hu rrah for the pounds. 

" Ob.,ta prin cipiis, " which good old Matthew Henry trans
lated by an English proverb, " Nip mischief in the bud. " 
Begin your medical career with a careful avoidance or aban . 
donment of bad habits, especially such as would harm yonr 
standing in the esteem and regard of your patients. A man 
whose clothes are saturated with stale tobacco smoke is  not 
an agreeable visitor in a sick room. Nor is it reviving to a 
delicate organization to have stimulants applied through the 
physician's breath. Neatness in personal apparel and deli
cacy in manipulation may seem to be small matters, but I 
can assure you that their neglect may have a weighty influ
ence toward failure. 

Now, gen tlemen, don't be proud because you are the 
world's benefactors. Beneficence can afford to be modest 
because its rank is  so h igh. The real nobility need not be 
particular about publishing its titles. It leaves self-praise to 
quacks and mountebanks. Do your full duty as phy sicians, 
and you w ill have all the respect and praise that are your 
due without any effort to put feathers in your own cap. 

THE LURAY CAVERN'. 
BY H. C. HOVEY. 

(Continued from page 58.) 
Stalactitic distortion is a new and fascinating study. The 

grotesque results have been repeatedly described, but the 
causes have been overlooked. 

Consider, first, the normal growth of a stalactite. It is 
tubular and cylindrical. A drop of l ime water, on evapora
tion, deposits a ring of its own diameter. The next drop 
makes a second ring exactly equal to the first, and cemented 
to it. Ring follows ring, in a continually lengthening tube, 
through which the water drips, never able to lay down its 
burden of carbonate of lime until it reaches the air. Myriads 
of these white and fragile tubes are to be seen thickly crowd
ed together, from an inch to a foqt in length, and sometimes 
extending for several feet from roof to floor. 

When the flow of water exceeds the capacity of the tube. 
or the orifice is closed up, a series of layers will be formed 
by the overflow, thicker above than below. Thus the cylin-

Fig. l.-MUCOR STALACTITIS.-FROM LURAY CAVERN. 
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forth are afterwards coated w ith layers of carbonate of l ime. 
Fungi also play an important and hitherto unnoticed part 
in stalaetitic di stortion. Our attention w" s called to nume
rous fine, elastic hristles growing on stalactites and other 
kinds of dripstone in all parts of the cavern. Each carries a 
little ball at its extrem ity, usually enveloPQd by a gl obule of 
water. We further observed that the condition� often fav
ored a thin deposit of the carbonate of lime on these hristles, 
so that their shape remamed after the substance had decay cd. 
Many of these black setal and white filaments were exami ned 
by the microscope, and the gradations were traced from the 
finest hairs up to great knots and tangled outgrowths. 

This fungus is a new species of Muco/', to which I have af· 
fi xed the specific name of Bfa/actitis (see Fig. 1), with the fol
lowing botanical description, namely : 

MUCOR stalactitiB.-Sporangia, globose. membranaceous, 
dehiscent by a fissure, terminating threads ; sporidia, sub
globose and separating ; floeci, tubular, indist inctly par
titional, sometimes branching at the base, but never at the 

apex. Specific marks : sub-solitary threads ; 
sporangia simple ; height, one tenth to one half 
an inch ; color, dark olive green ; found on sta
lactites and other formations in caves ; l ocality, 
Luray, Page county, Virginia. 

My thanks are due to Professor D.  C.  Eaton , 
of Yale College, for aid in examining thi� bcau

tiful fungus ; and also to W. H. Miller, M . D. , of 
Luray, for help in collecting specimens. 

Among many examples of lateral outgrowths 
having fungi for starting points, a single one must 
suffice for description, selected as exhihiting an 
extraordinary result of this kind of interference. 
(See Fig. 2, reduced to one fourth natural size. ) 
The distortion is so symmetrical as to argue de
sign. From a large stalactite two tendrils have 
grown, which we are sure, from careful exam
ination, did not originate with crystals, hut 
w ith fungi. The trickling lime water was 
arrested by them in its descen t along the �urface, 
and made a thin deposit, which was i ncreased 
until the prOj ections caught calcareous d ri ppings 
falling directly from the roof of the cave. A 
structure was thus built up, of considerable 
magnitude compared with its slender support, 
and in which the ordinary relations of stalactite 
and stalagmite are interchanged, the stalagmite 
being uppermost. 

Luray Cavern continually yields !l ew discov· 
eries of surprising beauty as the reward of 
perseverance. Explorati ons h ave been lately 
pushed through a long corridor, having a central 
row of stalagmites running through its entire 
length, leading from Stonewall Avenue into a 
splendid hall, about 100 feet in d iameter and 
equally high. It is located, according to onr 
topographical examination. under a sink observed 
about 100 yards southwest of the mouth of the 
cave, and within 200 yards of the entrance to 
Ruffner's Cave at the summit of the hill. ·We 
daily expect to hear of the discovery of some 
communicating passage between these two cav-
erns. There are proofs that the Indians explored 
these hidden recesses by some other means than 
the present entrance. 

One day we mounted the huge masses of 
dripstone, near the Double Column, by means of 
a ladder. Then creeping a long distance, un
winding a ball of twine as a dew by which to 
return,  and breaking hundreds of delicate stalac
tites that it seemed a pity to disturb, but that 
barred our way, we emerged on an eminence. 
whence with some difficulty w e  descended into 
a deep ravine. This locality was thought to be 
the furthest point from the ent rance, so far as 
known. And there, by digging w ith our knives 
in the dry bed of an old torrent, we unearthed 
an arrowhead and a quantity of charcoal . At a 
later day a party found moccasin tracks near the 

del' is transformed into an elongated cone. The distortion Double Column, covered by shallow water and incrusted by 
of these simple shapes ca.nnot be due to fluctuations of the a thin coating of lime. 
air, as in the case of icicles ; nor to varied resistance of the In a gulch near the Imperial Spring human bonrs are viai
medium penetrated, as in roots piercing the soil ; nor to ble, including a jaw with three tooth sockets, the femur, 
parasitic punctures, as in vines and stems, although simulat- the tibia, and the ribs, the latter fractured. The remainder 
ing all these abnormal growths. Such causes are not in of the skeleton is concealed under dripstone, for whose for
operation here. What agencies, then, have produced these mation several centuries must have been required. 
extraordinary results ? The conclusion that these are Indian remains would n o  

Crystallization is one o f  the causes sought. A delicate tas- doubt be confirmed by skillful exhumation, especially should 
sel is  often formed on the tip of a stalactite ; it sometimes en- any weapons or ornaments be thus brought to light. The 
velops the entire tube. The same growth also shoots up from unlucky adventurer, apparently a youth less than 18 years 
blocks of limestone and nodules of flint, anJ from its resem- of age, is supposed to have lost his way amid the darkuess, 
blance to petrified moss, it is  generally so called. But each and to have fallen from the cliff at whose base his bones now 
pointed leaf is really a brown, yellow, or white crystal of lie entombed in alabaster. 
aragonite, occasionally prismatic in shape, and mote rarely We found in all parts of the cave vestiges of former occu
rounded like delicate fruitage. The indications pointed to a pants of  the humhler forms of life, and especially observed 
temporary submersion ,  at some time, of the substance to thousands of tracks once made by rats, rabbits, raccoons,  and 
which the clusters were attached. wolves. In one l ocality we pursued bear tracks to a spot 

On a renewal of stalactitic growth, the fresh deposit would, where bruin had left long scratches on a stalagmite not yet 
of course, be exterior to these increments, causing many curi- healed over. All these i mpressions looked fresh, but could 
ous distortions. The tassel , by incrustation,  becomes a bulb. not have been so, for it is years since any wild beasts have 
The enlargement is often so great as to inwrap cont ignous a.ppeared in the vicinity. Marks in the tenacious clay might 
stalactites, whose primary tubes appear. hy a transverse sec- remai n u nchanged for centnries. 
tion . like pipe stems piercing the excrescence. I Varions layers of excrementitious m atter were noticed , and 

Uncouth expansions grow wherever crystals having shot I also many small hones of mice and bats, along with casts of 
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worms. A few large bones have been gathered up, but not ' A simple and sure fastening for hames has been patented drains, should never communicate directly with sleeping 
yet identified. We recognized the skeleton of a squirrel , the by Mr. Joseph Frank, of New York city. It consists in the rooms. 
jaw o f a raccoon, the jaw and t.eeth of a large carnivore (pos- I combination of hook plates and a lever for throwing one of In all cases of diphtheria , fully as great care should be 
sibly a panther), tlle skull of a wolf, and the skull of a deer the plates into engagement with the other, and a spring- taken in disinfecting the sick room, after use, as in scarlet 
that was probably dragged in from above, as it was gnawed action catch for retaining the lever. fever. After a death from diphtheria, the clothing disused 
by rodents. All the animal remains thus far met with are .. . . , .. should be burned or exposed to nearly or quite a lIeat of 
geologically recent, although the cavern itself must be older Wb a t  to Do in Ca8ell oC Diphtheria. boiling water; the body should be placed as early as practi-
than the Tertiary period. From the Circular of the Massachusetts :,;tate Board of Health. cable in the coffin, with disinfectants , and the coffin should 

Scientific cave digging has not y. et been begun at Luray. d' h h . . . d '  be tightly closed. Children, at least, and better adults also In the first place, as Ip t ena IS a contaglOus Isease, 
This would require a thorough breaking up of the stalagmitic and under certain circumstances not entirely known, very in most cases, should not attend a funeral from a house in 
floor ?ow,n to the solid limes�one . f?lIowe

.
d by an exhaustive , highly so, it is important that all practical means should which a death from diphtheria has occurred. But with suit

exanllnatlO.n ?f the c?nten ts III vertlCa� shces. . Th� �rocess . be taken to separate the sick from the well. As it is also able precautions it is not necessary that the funeral should 
need not lllJure obJects of general llltere.st, If hmlted to infectious, woolen clothes, carpets, curtains, hangings, etc. , be priva t e, provided tbe corpse be not in any way exposerl. 
portions not now open to the public ; and l� wo�ld al�ost should be avoided in the sick room, and only such materials Although it is not at present possible to remove at once 
certainly be rewarded by valuable archreologlCal dlscovenes. used as can be readily washed. all sources of epidemic disease, yet the frequent visitation of 

The list of living fauna is meager, including one rabbit, All clothes, when removed from the patient, should be at such disease, and especially its continued prevalence, may 
twenty bats, and numerous small black spiders. The latter .  once placed in hot water. Pocket-handkerchiefs should be he taken as sufficient evidence of insanitary surroundings, 
we�e proba?ly br�ught in with the. lumber and other ma-

Il iaid aside, and in their stead soft picces of linen or cotton and of sources of sickness to a certain extent preventable . . 
terIal used III makmg walks and stalfways. . cloth should be used, and at ODCe burned . I It should be distinetly understood that no amount of art!-

It was taught by Agassiz, and has long been the popular I : ficial " disinfection " can ever take the place of pure air, 
notion,  that the various forms of aquatic life existing in ! good water, and proper drainage, which cannot be gained 
caverns were originally created with in the limits over which i ! w ithout prompt and efficient removal of all filth, whether 
they now range and with the structural peculiarities now from slaughter houses, etc. , public buildings, crowded tene-
belonging to them. But it is doubtful if there is more ments, or private residenc('s. 
variability than can be explained by supposing simple re- .. . . , .. 
tardation through successive generations. For exam ple : the M a n u Cacturer8' Trouble8 In England. 

well-known Amblyopsis spei{l!us has congeners enjoying per- A correspondent writes to the Kiriderminster Shuttle the 
fect vision. Cave rivers contain fish with eyes, with sightless following account of great ingratitude on the part of some 
eyes, with mere protuberances instead of eyes, and finally weavers employed at one of the carpet manufactories in 
those destitute of even rudimentary visual organs. Gradations Stourport. An important order was received by a firm for 
of color and osseous structure correspond. It is certain, immediate execu tion , and a short time before Christmas in-
moreover, that subterranean streams feed open rivers, with . formation was rece ived that the carpets ordered were ur-
which many of them are so connected, at high water, as to ' gently wanted. Tile manager saw the weavers engaged on 
be easily replenished by familiar fluviatile forms. I the' order, and urged them to lose no time in the completion 

Were tbe old hypothesis correct, we ought to find living of the work, and asked them to work overtime. The men in-
objects in the pure and wholesome waters of the Luray , formed the manager that it was against the rules of the as-
Cavern. But, so far as we could learn, those beautiful ' soci ation of which they were members to work overt ime ; 
basins, transparcnt as air, and lined with white crystals, so ! 

and, as there appeared no possibil ity of the order being 
that every portion is clearly visible ,  are totally uninhabited , ! ! completed by the t ime required, the manager set several 
however broad and deep ; and the sole assignable cause for young men on some looms to work overtime, and by this 
such remarkable barrenness is their isolation from outer means the order was duly executed. The firm, w ith the streams. I view of prcventing any bickerings among the men, allowed 

Only six very small gravel-cut domes were found. They the weavers engaged on the order to charge full price for 
are located in Stebbins Avenue, and they seem but copies, ; all the carpet woven by the young men, while the firm paid 
on a greatly reduced scale, of those lofty domes of the Ken- . the youths handsomely for all the overtime made by them. 
tucky caves that cut clear through from the soil to the drain- A few days after the men had received the money earned by 
age level. Yet the cavern floors are traceable, and we , the youths a deputation of weavers waited upon the princi-
satisfied ourselves of the existence of four distinct tiers. The I pal of the firm, and protested against the employment of the 
vertical distance from the highest gallery to the lowest pit ' 

I youths on the looms, and, in addressing his employer, one 
i s  about 220 feet. Basins are found at every altitude ; all , I of the deputation urged that if the person ordering the car-
filled by percolation. Our visit was just after very heavy , pets wanted the order executed in such haste, he should have 
rains, and the walls were everywhere dripping, but no run- I distributed the order among the several firms in the town ! 
ning streams appeared, although dry torrent beds are com- ' • • • , .. 
mono These all belong to the ancient history of the cave. I Large Libra rle8. 

There is an extraordinary rift near Brodus Lake. We , By far the largest library in the world is the Nat!onal 
traced it for over 500 feet. Its width varies from 1 to 2 feet, ' Library at Paris, which in 1874 contained 2,000,000 pnnted 
and it seems to have been caused by the settling of the rocks hooks and ViO,OOO manuscripts. Which the n ext largest is, 
in consequence of having been undermined. Interiorly it it is difficult to say, for the British Museum and the Imperial 
slants at an angle of 30' from the perpendicular. Campbell, Library of St. Petersburg both hud in 1874 1 , 100,000 vol · 
who is a during climber. had already, as he informed me, umes. After them comes the Royal Library of Munich with 
desccnded by the aid of a rope 50 fcet long till the end of it i ts  900,000 books. The Vatican Library at Rome is sometimes 
was reached, without touching bottom. In my com- erroneously supposed to be among the largest, while in point 
pany two other trials were made at more favorable of fact it is surpassed , so far as the number of volumes goes , 
points, and without a ropc ; but in each instance the edge of by more than sixty European collections. It contains 105,000 
a pit was reached, whose depth was not ascertained, but was printed books and 25,500 manuscripts. The National Library 
thought to be not more than 20 or 30 feet. ! at Paris is one of the very oldest in Europe, having been 

Could this lowest floor of all be reached, which must in  founded in 1350, wh ile the British Museum dates from 1753, 
the nature of the case be nearly down to drainage level, we or a time more than 400 years later. In the United States 
anticipate the discovery of running streams containing fish, . the largest is the Library of Congress at Washington, which 
crustacea, and fresh water algre ; and we confidently predict in 1874 contained 26 1 , 000 volumes. The Boston Public fol-
that . allowing for retardation, they will be found to resemble lowed very closely after it with 260,500 volumes, and the 
species now existing in the Shenandoah river and its tribu- Harvard University collection came next with 200, 000. The 
taries. Astor and Mercantile, of New York , arc next, each having 

.. • • , .. 
148,000. Among the collegcs after Harvard's Library comes 

SOME RECENT INVENTIONS. 
Yale's with 1 00, 000. Dartmouth's is n('xt with 50, 000, and 

An i mproved process of hardening, toughen ing, and in- then come in order Cornell with 40,000 ; the University of 
creasing the homogeneous character of metal cast ings and 

V irginia with 36,000 ; Bowdoin with 35, 000 ; tbe University, 
al l oys, hus been patcnted by N. W. Will iams, of Philadcl- of South Carolina, with 30,000 ; Ann Arbor, 30,000 ; Amherst, 
phia, Pu. It consists in applying to the surface of the 2f1.000 : Princeton, 28,000 ; Wesleyan , 25,500 ; and Columbia, 
molten metal pieces of horn or other analogous material. 25,000. A barbed wire or cable for fences, having a new form of • • • I • 
double or interlocked barb, invented by Mr. Joseph Winter- Fig. S.-CURIOUS STALACTITE GROWTH.-FROM LURAY Au"t rallan Letters. 

botham, of Joliet, Ill . , has double pointed barb sections, CAVERN. E. C. H., Sydney, N. S. Wales, writes : It would be well 
bent in a peculiar manner and combined with a duplex for all American correspondents to know that unless their 
cubIc, so that the barbs 'cannot loosen or become detached. Disinfectants should always be placed in the vessel con- letters etc. ,  addressed to Australasia are marked " via San 

An improvement in rubber horseshoe pads, patented by taining the expeetoration , and may be used somewbat freely Francisco, "  they are sometimes sent by other routes, causing 
William A. Taylor, of '''ashington , D. C. ,  has a beveled in the sick room ; those being espec ially useful which de- much trouble and annoyanc� to the

. 
recipient. E. C. H. 

flange that projects down inside of the shoe to avoid balling, stroy bad odors without causing others (n i trate of lead, chlo- ' knows several cases where clfculars m a �ealed. envelope 
and it is capable of being expanded to suit the size of the ride of zinc, etc. ) . In schools there should be especial super- : have been charged from 40 to 6? Cent� on .d:��very III Sydn�y, 
hoof. I vision, as the disease is often so mild in its early stages as ' because they were receivcd " vIa Bnndlsl, no route bemg 

An improvement in suspenders, which provides for sup- ' not to attract common atten tion ; and no child should be aI- I marked on the envelope. 
porting both pantaloons and drawers, or pantaloons and lowed to attend school from an infected house, until allowed i · -.. ·-' .... • .... ' ... 
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TO INVENTORS. I Parties furnishing Machinery for making Truck or ! 3. How shall I reduce the size of a piece of carbon if it 
An experience of more than thirty years, and the pre- i Plain Barrels cheaply. address P . O .  Box 3234, N. Y . city. , Is too largef A. File it or grind It. 4. It was also 

paratlon of not less than One hundred thousand appllca- i Safety Linen Hose.-New machinery enables us to I stated under that head that the person used 3 or 4 cells 
ti"ns tor patents at home and abroad, enable us to un- ' olrer this Hose lower than ever. Greene, Tweed & Co . , of a bichromate hattery. How many cells of a Wat-
der.tand the laws and practlce on both continents. and i New York . son battery would be needed to do the workf A. 12 
to possess unequaled facilities for procuring patents I N' k I PI ' A h'te d ' t te d b ' probably 
everywhere. In addition to our facilities for preparing Ie e attng.- W 1 epoSI guaran e y uSIng . 
drawings and specifications quickly, the applicant can · our material. Condlt,Hanson & Van Wlnkle,Newark,N,J. (2) J. H. P. writes : I am building a steam 
rest assured that his case will be filed In the Patent Of- I Wm. Sellers & Co., Phila., have introduced a new yacht atter !Jlans taken from your paper, and I wish to 
fice without delay . Every application, In wblcb the tees Injector. worked by a single motion of a lever. ask of what quality of iron should the boiler be made 
have been paid. is sent complete-including tbe mOdel- I , . . to stand the Government inspection A The rule of 
to the Patent Olllce tbe same day tbe papers are signed I Galland & Co. s Improved Hydrauhc Elevators . Office . . ' • 
ot our olllce or received by mail so there is no delay In : 206 Broadway. N. Y . •  (Evening Pest Building. room 22.) tae Umted S�tes Inspectors IS as follows: . .  Every Iron 
til ing the "';'e. a complaint we �ften hear from otber I The Lathes Planers Drills and other Tools new and or steel plate lIltended for the constrnctlon of boilers 
,ources Anotber advantage to the Inventor In securing ' " , . to be nsed on steam vessels, shall be stamped by the . . . second-hand. of tbe Wood & Light Machine Company, f t ' th f II ' a e a I '  At h is vatent tbrough the Scientific American Patent , Worcester, are to be sold out very low by the George man� ac urers 10 e 0 �wmg m nn r, n me y .  
Agency, lt insures a special notice of  the invention In ' Place Machinery Agency, 121 Chambers St . ,  New York. the diagonal corners, at a distance of about fonr Inches 
the SCI : � TI P ' C  AM ERICA " ,  wbich publication often I from the edges, and also at or near the center of the 
opens ne�otil1tions for the sale of the patent or manu- Hydraulic Presses and Jacks, new and second hand. plate, with the name of the manufacturer, the place 
facture of the article . A synopsis of the patent laws i Lathes and Machinery for Polishing and Bulllng Metals. where manufactured, and the number of pounds tensile 
In foreign countMes may be found on another page, E. Lyon & Co . ,  �70 Grand St., N. Y. strain It will bear to the sectional square inch." and persons contemplating the securing of patenta 
abroad are invited to write to this office for prices, Walms Leather, Walrus Wheels ;  all kinds of Polish- (3) R. G. asks : 1. Can you give me the 
which have been reduced In accordance with the times. Ing . Supplies, In quantities to snit. Greene, Tweed & best method of petting buggy axles? A. You should 
and our perfected facilities for conducting the business. Co . • New York. consnlt some good treatise on the subject, as any inAddress MUNN & CO . •  office SCI"NTlPIC A lII >:RlCA"_ Solid Emery Vulcanite Wheels-The Solid Original stroctions that we could give yon in onr limited space 

Emery Wheel - other kinds Imitations and Inferior. would he of little service. 2. Give a good mlxtnre for Caution.-Our name Is stamped in full on all onr best welding plowshares. A. Mix the powdered borax with Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 8 or 10 per cent of tlnely powdcred quartz sand or 

---------------------- , Ing Company, 37 and 38 Park Row. N. Y. tlints, or what Is better, dry powdered water glass-sili-
The Charqefr»' Insertion under this head is OM Dollar I cate of soda-and a little powdered charcoal, lampblack, 

. .  . . . Special Planers for Jointing and Surfacing, Band and or argol. a llne f01' each tnsertwn ,. about eight w(JT'ds to a hne . . Scroll Saws, Universal WOOd-workers. etc .• manu!ac-
.ddve/Dsements must be rectived at ]rublication Office tured by Bentel, Margedont & Co., Hamilton, Ohio. (4) C. W. L. writes : 1. I have a small 
as early as Thursday m(JT'ning to appear tn next issue. 1 Steel Castings true to pattern, of superior strength engine, and wish to nse a cast iron or rather an iron cast-

, and durability. Gearing of all kinds . Hydraulic cylln- Ing 8� inches dIameter by 9 inches height, three six
---------------------- ders. crank shafts, cross heads, connecting rods, and teenths of an inch thick. How much pressure would you 

Steam Tug Machinery, Engines, Boilers, Sngar Ma- machinery castin!,s of every description. For price list risk to the square inch? A. If, as we suppose, you re
chinery • . Hlantic Steam Engine Works, Brooklyn, N.Y .  and circular, address Chester Steel Castings Company, fer to a boiler, we would not be inclined to take any 

Valves and Hydrants. warranted to give perfect satis- . Evelina St .• Philadelphia. Pa. risk with one of that kind. 2. Describe a small pump 
[action . Chapman Valve Manu! . Co., Booton, Mass . I Mill Stone Dressing Diamonds. Simple, eifective, and to feed above with. A. You do not send sufficient data. 

' durable. J. Dickinson. 64 Nassau St . ,  N. Y .  3 .  If! use a small round dish of iron lined with asbestos, 
,Jarvis Patent Boiler Setting, same principle as the i and saturate it with kerosene, is there any danger of ex-Siemens process for making steel ; burns screen- I Elevators, Freight and Passenger, Shafting, Pulleys, plosion while burningf A. With ordinary care, no. 4. ings and all kinds of waRte fuel. witbout blower. ' and Hangers. L. S. Graves & Son , Rochester, N. Y .  Do  all the small yachts and propellers used by  private A . �' . Upton , Agent, 4S Congress St. , Boston, Mass. Machine Cut Brass Gear Wheels for Models. etc. (new individuals for pleasure, etc. (the same as one would 
The new fragrant Vanity Fair Cigarettes. New com- list ) .  Models. experimental work, and machine work use his horse and buggy, not kept for hire or used as a 

binations of rare Old Perique and Vlrginta. generally. D. Gilbert & Son, 212 Chester St., Phila . •  Pa. money making concern), have to be inspected by the " Vick's Floral Guide " contains a colored plate, 500 United States Inspectors, carry a full complement of Save Fuel by using Steam Boiler Damper Regnlator. III t· 100 d ' t' f th b t fi National Iron Works, New Brunswick. N. J. 
ustra IOns , page., escrlp Ions 0 e es owers life preservers, \luckets, etc., and have their men and vegetables. and how to grow them : all for 5 cents ; licensed f A. Yes. 

Walworth Mfg. Co., Boston, Mass., make Pipe Fit- In English or German. Add. James Vick. Rochester. N.Y. 
tlngs under Patent No. 196,875 . For Shafts, Pulleys, or Hangers, call and see stock (5) S. writes : 1. The area of a pipe is 

kept at 79 Liberty St . Wm. Sellers & Co. G'OlO foot, what is the diameter of same In inches ' A. Artificial Stone.-Wanted to huy receipt for making. 1'354 inch. 2. Give formula for redncing the area of Address Wm.  A. Morrison, Alton, Dl. Excelsior Steel Tube Cleaner. Schuylkill FaIls,Phila.,Pa. 
circles in feet to the diameter in inches. A. Divide the Deoxidized Bronze. Patent for machine and engine area by 0'7854, and multiply the square root of the New Gear Cutting Attachment for Lathes. Lace 

Leatber Cutter. Something new. Send for lists. Jack
son & Tyler, Baltimore. �ld. 

journals. Philadelpbia Smelting Co., Phila., Pa. quotient by 12. 
Wheels and Pinions. heavy and light, remarkably 

Oval Spools.-L. F. Beals, of Marquette, L. S .. Mich., 
wishes to correspond with parties who make them. 

Brass Tubing Dealers please send address to L. N. 

strong and durable. Especially suited for sugar mills (6) J. R. L. writes : We want to put up a 
and similar work. Pittsburgh Steel Casting Company, steam engine on the table land, 40 feet from the brow of 
Pittsburgh. Pa. the hil l .  The spring from which we must get water to 

Chapin, New Lisbon. N. Y. 
Outfits for Nickel and Silver Plating, $5 to $200. 

Union Silver Platin" Company. Princeton, 111. 

Self-feeding upright Drilling Machine of supt'rior supply the boiler is.about 40 feet below. at an a.ngle of 
construction . Drills holes from >6 to X' In. diameter . 45 degrees. What IS the hest method and machmery to 
Pratt & Whitney Co .. Manufs . ,  Hartford, Conn . I raise the water that height and distance! A. If you 

Best Turbine Water Wheel, Alcott'" Mt. Holly, N. J. Best Power Punching Presses in the world. Highest 
Centennial Award . A .H .Merrlman, W. Meriden, Conn. 

have enough water, you can use a hydraulic ram. But 
it this i. impracticahle, use a steam pump, or place a 
force pnmp at the foot of the hill and drive it with a Hand Fire Engines, Lift and Force Pumps. for tire 

• nd all other purposes . Address Rumsey & Co., Seneca 
Falls, N. Y . ,  and 93 Liberty St . , N. Y. city, U . S .A .  

Mellen,Williams & Co.,5' Kilby St. ,Bos�on,Mass. Wie- wire rope . 
gand Sectional Steam Boiler . ..Etna Rocking Grate Bar (7) W. H. F. asks : What is the horse 

Send for Circulars of Indestructible Boot and Shoe 
80les to H. C. Goodrlcb, 40 Hoyne Ave., Chicago, Dl. 

Wanted-Pattern Maker and Wood Worker. Address 
Red Wing Iron Works, Redwlng, Minn. 
Onr Imp. Steam Governor is far in advance of all others; 
prices reduced. Hunt-oon Gov . Co . ,  Lawrence. Mass. 

Howard Patent Safety Elevators. Howard Iron Works, 
Bulralo, N. Y. 

Holly System of Water Supply and Fire Protection for 
Cities and Villages. See advertisement In Scientific 
American of this week. 

Inventors' Models. John Ruthven, Cincinnati, O. 

power of an engine with 9 inches cylinder, 14 inches 
stroke, 100 Ibs. mean pressnre. making 350 revolutions 
per minutef Working by a rnle given in the AMERICAN 
of January 4, I tlnd it to be 157 horse power. Am 1 
rightf A. Your answer is correct. 

(8) C. R. G. asks : What is the best ma-An Electrician of ten years' practical experience, en
it8ged In manufacturing electrical apparatus, desires a 
:!ttuation us superintendent or electrician for sume tele
phoniC exchange. Address II. W . •  Carrier 38. Cin., O .  

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J .  terial for covering a 2� inch steam pipe and a 1 ).2  inch 
return pipe, each about 100 feet long, passing through a 

For Sale.-Brown & Sharpe Universal Milling Ma
chine ; 4 horse i Baxter Engine. W. E. Lewis.C orry, Pa. 

For Sale .-One Putnam Gear Cutter, Brown & Sharp 
Miller, Screw )Iachines, and otber good second-hand 
machinery . E .  P. Bullard, 14 Dey St., New York . 

Kinney Bros.' New Cigarette, Sweet Caporal, tine, 
mild. and sweet, are becoming extremely popular every
where . 

NEW BOOKS AND PUBLICATIONS. 
GREAT INDUSTRIES OF GREAT BRITAIN. 

Vol. 1. Illustrated. London and New 
York : Cassell, Petter & Galp in. $3. 

A handsome volume, devoted mamly to the popular 
description of the industries hased on cotton, hemp, 
tlax, jute, wool, and worsted, iron and steel, and ship
building, with well written descriptions of the leading 
English establishments devoted to each. In addition 

For Power&EconomY,Alcott's Tllrbine,Mt.Holly,N.J. the well known hiographer Robert Smith tells the life 
story of several eminent Engl i sh manufacturers ; Mr. 

Circulars for Inventors and Manufacturers. Pamph- Fox Bourne diseusses the conditions and prospects of lets on macbinery. price lists, etc., written , Illustrated, foreign rivalry with Engl ish mining and manufacturing and printed ; estimates tu·nlshed. Park Benjamin, Ph. 
D., Editor Appleton's " Cyc10p81dla of Applied Mechan- industries ; Dr. Gordon Hogg, late Senior President of 
Ics," 3f Park Row, New York. the Royal Medical Society of Edinburgh, has three 

Two of the handsomest and best Guns e,'er brought paper� in �elation to health and disease in Ind�strial oc
to this country, but little used, lor sale for less than haif , 

cupatlOns ,  and .Mr. �ames Hendcrson, assistant In
their cost. One a dOUble-barreled breech-loading shot- i spector of factort�s, dlsc�s8es t�e f�ctory system and 
gun, and the other a double express rifle. A rare chance other phases of mdustrlal legislatIOn. Though pre
to procure two valuable weapons .  See advertisement : pared e.pccially for English rcaders this work will be 
on back page. I found. in8trtlc�Ve as .well as entertaining to all inter-

A Cupola works best with forced blast from a Baker ' ested 10 great IOdustrles everywhere. 
Blower. Wilbraham Bros., 2.318 Frankford Ave., Phila. THE BRITISH JOURNAL PHOTOGRAPmC 'AL-Shaw'S Nol.e Quieting Nozzles and Mercury Pressure MANAC for 1879. 
Gauges. T. Sbaw, 915 Ridge Ave . . Philadelphia. Pa . 
For Steam Pumps send to Dean Bros. ,  Indianapolis, Ind. 

Little Giant Screw Plates, Adjustable Dies, Taps, etc. 
Wells Bros . , Greenfield, l'-tass . 

For Soli,1 Wronght Iron Beams, etc. ,  see advertise
ment. Address Union Iron Mills. Pittsburgh, Pa., for 
lithograph, etc. 

Vertical Burr Mill. C. K. Bullock, Phila., Pa. 
Corliss Engine •• Watts. Campbell & Co., Newark, N.J. 

Case Hardening Preparation. Box 73,Willimantic, Ct. 
H. Prentiss & Company, 14 Dey St., N. Y., Manufs. 

Taps, Die •• Screw Plates, Reamers. etc . Send for list. 
Needle Pointed Iron, Brass, and Steel Wire for all 

purposes . W .  Crabb. Newark. N. J .  

This excellent little annual I s  now before us, brimful 
of valuahle information for the photographer and all 
who are interested in the progress of this most useful 
art. All the new photo proceRses and Improved formul81 
brought to light during the past year are here given 
together with hundreds of recipes, hints, diagrams of 
new instruments,scientitlc information concerning Iight
colors, illumination, and many other appropriate sub
jects. Edited hy J T. Taylor. New York. E. & H. T. 
Anthony. Broadway, New York. 

cold cellar to a radiator in the room ahovef Would there 
be any saving of steam in having them covereM A. Vou 
will eifect a saving by covering both pipes. There are 
numerous coverings in the market that answer well. We 
refer you to our ad"ertising columns. 

(9) I. W. S. asks who was the inventor of 
the Monitor. A. The qnestion is in dispute, but the 
credit is usually given to a Mr. Timby. 

(10) " Engi n e " asks : Can I acquire a 
knowledge of mechanical engineering by home study, 
and what books and time are required to accomplish itf 
A. We think it is very doubtful whether you can become 
protlcient without some practical experience in the shops 
and elsewhere. 

(1 1) E. L. W. asks : What is the best thing 
to put on a steam boiler to make It look well and pre
vent rustingf A. A black varnish made from petro
leum. 

(12) " Reader " asks whether the car 
wheels made of papUr mache have a metallic tire' A .  
Yes. 

(13) J. W. asks : What is the average 
weight of English locomotives, also the heaviest used 
theref A. They are made as heavy as 70 ton8 or more. 
Average weight, between 40 and 50 tons. 

(14) J. H. asks : What is the pressure of 
lake water to the square Inch at a depth of 25, 50, 100 
feet, etc. A. The pressure is ahout 0'433 lb. per sqnare 
inch for eacb foot of depth. 2. How many cubic feet of 
air must an iron box or chest, weighing 3 tons or 60,000 
Ibs. , and closed on all sides, contain, in order to keep 
one sixth of its bulk tloatine: above water and tlve 
sixths submerged below waterf A. The data are In
su1l!cient. The box will tloat as specitled, when it has 
such dimensions that tlve sixths of its volume will dis
place an amonnt of water equal to the total weight of 
the box. 3. Where may I obtain an account of the va
rious kinds of diving armor and appliances nsed in sub
marine work f A. You will tlnd acconnts of some of the 

Belcher & Bagnall. 25 Murray St .. N.Y., have the most 
economical Steam Engines, Boilers, Pumps, In market ; 
also Improved wood and Iron working machinery. 

appliances in any good encyclopedia, but you can pro
(1) R. J. F. writes : 1. I have some car- bably obtain full particulars by addressing manufac

turers. 
Hydraulic Elevators for private hOllses, hotels, and bons and porous cups of an old Leclanche hattery. 

public buildings. Burdon Jron Works, Rrooklyn, N . Y. What shall l do to prepare them for use in a hichromate (15) G. C. E. writes : I use a 2% inch 

Bevins & Co. 's H draulic Elevator. Great ower 
hattery? A. Soak them a day or so in warm water. 2.

! �tream of water �or coudenslng purposeif, but as I take 
I Ii ' f t 

Y 
d bllit 94 T 'b rt SPt N y' I In the SCmNTIFIC AMERICAN SUPPLEME"T of Febrnary : I t from a brook. 10 the summer months 1 do not get the 8 mp Clty,sa • Y.economy, ura y. ,I e y . • .  8 No 162 2577 th . d 'b d I . I d . f . . , i '  . , on page . ere I" eSCrI e an e eCtrlC . can en sing power necessary on acconnt 0 the tempera-Presses. Dies . and Tools for working Sheet Metal. etc. 1 light under this head, . . No. 29, A Simple Electric I ture. How can 1 reduce the temperature to about 850 Fruit & other �n tOOlS . . 

Bliss & Wllllam�. B'klyn , N. Y. Light." Please I!ive me the size of the carbon used . A' l or 400 In the summer f Would running It through pipes 
Alcott's Turbme received the Centenrual Medal. One sixteenth inch diameter, three quarters inch long in an ice house reduce it to the reqUired temperatl1re? 

If so about what length of pipe f Iron or wood pipesf 
A. Use Iron pipes. You do not send sufficient data to 
enable us to give the amouRt of pipe, but it would pro
bably be sufficient If it encircled the Ice house once or 
twice. Unless you have abnndance of ice, however, we 
do not think this plan Is advisable. 

(16) M. �. asks : 1. What thickness of 
granite should be used in a bank vault to make it tire · 
prooU The huilding is a two story brick, situated on a 
corner. A. From 18 to 24 inches. 2. Is there any other 
stone that furnishes more tlreproof protection than 
granite? If so, what is itf A. We think not. 

(17) A. C. G. asks how India ruhber band 
stamps are manufactured. A. See SCIENTIFIC AJIERICAN 
SUPPLElIIENT, No. 83. 

(18) S. B. G. asks : 1. How is it determined 
whether snakes can hearf A. By observation. 2. If 
they can hear, do they heeM A. Yes. 3. It ia said 
that the birds of the northern climate go south in the 
fall; if they do, are there not more birds In the sonth in 
the winter than in the summerf A. Yes. 4. Which is 
proper, eighteen hundred and seventy-nine, or eighteen 
hundred seventy-nine? A. Both. 

(19) H. J. B. asks: What kind of hlack 
paint is on the ordinary tin thermometers, and how is it 
pnt on? A. Asphaltum, one half pound ; melt, tben add 
hot balsam ot copaiba, 1 pound ; thin with turpentine oil, 
apply with a soft brush, and bake for some time In a 
japanner's oven. Repeat the operation several times if 
necessary, and tlnally rnb with a soft cloth and a trace 
of oil. 

(20) B. F. M. asks for a formula for prepar
ing a good mucilage for p�sting papers. Can you recom
mend anything better than guru arahic mucilage for 
pasting manifests and way bills into scrap books made 
of manila paperf A. Rice or starch paste is better. 
The following is well recommended : 4 parts (by weight) 
of tine glue are allowed to soften in 15 parts of cold 
water. and then moderately heated until the EOlution be 
comes qnite clear; 65 parts of boil ing water are now 
added, with constant stirring. In another vessel 30 
parts of starch paste are stirred up with 20 parts of cold 
water, so that a thin. milky tluid Is obtained without 
lumps. Into this the boiling glue solution is gradually 
stirred, and the whole kept at a boiling temperature for 
a short time. After cooling, a few drops of carholic acid 
are added to th� paste. This paste is exceedingly ad
hesive, and may be nsed for leather as well as for paper 
and cardboard. It shonld be preserved In corked bot
tles to prevent evaporation, and in this way will keep 
good for years. 

(21) E. R. T. writes : I use an Argand 
burner, and though the wick tits apparently tight, when 
I suddenly turn it np or down, while burning, a hlue 
blaze appears in the howl of the lamp, thongh no explo
sion has ever occurred. This happens when the lamp is 
half full. I never allow It to get any lower. By moving 
the lamp backward and forward quickly, the oil ex
tingnishes the blaze, though I consider this a dangerous 
experiment. Sometimes the blaze will shoot out the top 
of the chimney, and at the same time go down the wick 
into the bowl of the lamp, on turninli: it down quickly. 
A. From your statements it would appear that the oil 
used is not safe. Place the hulb of a good thermometer 
in a small cup nearly tilled with a sample of the oil, and 
suspended in a large vessel containing water. Gradu
ally heat the water, apply a lighted taper to the oil, and 
note on the thermometer at what degree the oil ilashes 
(t. e., the temperature of the oil at the moment it begins 
to give oif intlammable vapors) . Good oil under these 
conditions should not tlash below 120° Fah. 

(22) N. O. M. askR : 1. Wh ich of the various 
" Stubs " or ., Stubbs " :firma is the standard one, as 
there seem to be at least two or three concerns of that 
namef I would like to know the " original."  A.-P. S. 
Stubs, we helieve. 2. Also, what will remove paint or 
varnish stains from ground glass doors ? A .  Warm con
centrated alcoholic solution of caustic potash will quickly 
soften paint or varnish so that it may be readily removed 
hy washing with warm water. Remove as much of the 
paint as possible with the knife blade before applying 
the alkali. The latter must not, of course, be allowed 
to come in contact with the woodwork or hands. 

(23) A. M. D. asks : 1. For an easy and cheap 
way of tracing patterns for scroll or net work, without 
using a pencil. A. Place carbon paper hetween the pat
tern and the wood, and trace the design with a stylus. 
2. Also to prevent the fret saws from breaking easily 
when working in the machine. A. Usc a good machine, 
good saws, and exercise care. 

(24) F. W. I. asks : Does a rapidly moving 
train cause a greater strain on a bridge than one moving 
slow. If so, why? A. Yes, because the motion of a 
train produces a series of blows on the rails. 

(25) A. N. M. writes : I am preparing to 
constrnct a dynamo-electric machine according to the 
drawings In No. 161, SCIENTIFIC AMERICAN SUPPLE

MENT. Will you an8wer the following Questions, 
namely: 1. Should the brass caps at the ends of tbe 
armature play just within the electro-magnets, or just 
withoutf A. Just withont. 2. What amount of each 
of the Nos. 14, 16, and 18 wire will be needed f A. 2 or 
3 feet of No. 14, about 5 lbs. of No. 16, and ).2 lb. of No. 
18 . 3. Should the vulcanite for the commutator be 
hard, or soft and yieldingf A. It should he hard. 4. 
Can the electro-magnets be wound with separate wires 
and the wires nnited with a joint, or should they be 
wound with the same wire without a break? A. Von 
can wind the two parts of the magnet separately. and 
unite them after they are tlxed to the base. 5. Again, 
what is the force of the word " excess " as used in 
chemistry and medicine f I consider that it means a 
little more than enough of an acid to neutralize an 
alkali, or the reverse. Am I correct f A. Yes. 6. 
What is the meaning of gtt. of ss. and A in medicine 
or chemistryf A. Gtt. or gtt .. gntta or guttie, drop or 
drops; ss., semis, half; A or n, Ana (Greek elva), of 
each the same quantity. The expressions are not used 
In chemistry, but in medicine. 

(26) W. N. C. asks what there is  (other 
than sal soda) that can be held in solution with water, 
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which will prevent small threaded articles of bright

' 
Brass expands lengthwise 0'000018782, for each degree I Persons desiring special information which is purely 1 Matching machine guide. P. c�r�\Jr . . . : . . . . . . . . . . . .  211,699 

iron or steel wire from rusting or turning in color, by between 0° and 100° centigrade. 2. A current from a of a personal character, and not of general interest, Mattress for ships. water, J. Corduan . . . . . . . . . . . . .  211.705 

immersing therein. when the finished surface of said galvanic battery traverses a wire to other apparatus should remit from $1 to $5, according to the subject, Meap chopper, R. Dahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.711 

articles are broken. A . Try water glass or borax. 100 feet distant and return. If the wires to and from as we cannot be expected to spend time and labor to Middlings separator, W. P. Anthony . . . . . . . . . . . . .  211,683 

the remote apparatus be properly covered and insulated, obtain such information without remuneration. M
M
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(27) N. Q. P. asks : How many ways are h . d h '  . 1 bl '11 h ff ' ou ng. 0 ow oar or meta . . au kner . . .  . ' 
there for propel l ing water vessels? What is meant by and t en umte toget er m a smg e ca e. WI t e e ect Mower. lawn. E. G.  Passmore (r) . . . .  :. . . . . . . . . . . . . .  8.560 

screw steamer? A. Screw propellers iml1lersed paddle of the battery on an .electro-magnet be materially less [OFFICIAL. Musical instrument. M.J.Mattbews . 21l.ti34. 211,635. 211 .636 

wbeelB. partly or wholly under wate:. water jets, pad. I than when the two WIres are separated from each otherf Musical Instrument pedal . J. Jaberg . . . . . . . . . . . . . .  211.668 

dIes. oar., and their equivalents, have been used. A A. No. I N D E  X 0 F I N V E N T I O N  S Musical note tablet. P. Ellj(ers . . . . . . . . . . . . . . . . . . . . . .  211,022 
. I '  fi d . h (42) R S asks 1 Wl'll mercury put l'n Nail plate feeder, W. H. Field (r) . . . . . . . . . . . . . . . . . .  8.556 

screw "teamens one t lat 18 tte WIt a screw pro· . . : • FOR WHICH Oller for steam engines, E. M. Humstone . . . . . . . . .  211.661 
pellel. melted zinc volatilize ? '  A. The mercury will volatilize. 2. Letters Patent oC the United States were Oils. pai nts. etc . •  liquid drier for. A. W. Pratt . . . . .  211.782 

(28) G. N. F. asks : 1. Can I make a per- Would the fumes be liable to salivate a person ? A. Yes. 
Granted In the Week Endln" Oils, purifying paralllne. '1' . Marrin . . . . . . . . . . . . . . . . .  211.762 

3. How is galvanizing (so called) done? A. The metal Ore roasting furnace diaphragm. M. D .  Haskins . . 211.731 
nllment earth battery to supply a current of electricity 
for all electric light equal to that of two kerosene 
lamps ! A. An earth battery is 1I0t suited to the elec· 
trie light. 2. Will you give me the name of some good 
works on phY8ics? A . Ganot'" Physics is a good ele· 
mentary work. 3.  Arc there any books published. con· 
taining lectures on various subjects, such as would do 
to read at a lyceum? A. You may obtain such books 
as you require from any of the dealers who advertise in 
our columns. 

to be galvanized is first cleaned by pickling in dilute sui· January 28. 1879. Ore wasber and amalgamator. J.  H. Wilhelm . . . . . 211.824 
phuric acid. and scouring with saud if necessllry. passed AND EACH HEAR ING THAT DATE. 

Ores. wasbing chlorldized. D. J. O·Harra . . . . . . . . . .  2 1 1 .772 

through a strong slightly acid balh of zinc chloride, and Ovens. drop shelf. W . Wlcke . . . . . . . . . . . . . . . . . . . . . . . .  21 1 .677 

from this directly into and through the bath of melted [Those marked (r) are reissued patents.] Overshoe or .andal. D. B. Ranne), . . . . . . . . . . . . . 211.784 

zinc, covered with sal ammoniac. Pavement and roadway. W. E Lawrence . . . . . . . . .  211 ,74\1 
A complete copy of any patent In the annexed list. Pegging machine. J .  E. Crisp . . . . . . . . . . . . . . . . . . . . . . 21 1 .651 

(43) J. A. F. writes : I have a thrashing Including both the speCifications and drawings. will be Pill maebine. J. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 1 ,73:3 

engine of the following dimensions : Cylinder 7 inches furnished from this olllce ' for one dollar. In ordering. Pill drying closet, A. F. W. Neynaber . . . . . . . . . . . . . .  211.770 

In diameter, stroke 10 inches, speed 200 revolutions per please state the number and date of the patpnt deSired, Pin package. E. Fontaine . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211,723 

minute, cutting off at four fifths stroke. using steam at and remit to Munn & Co . • 37 Park Row. New York city. . Pipes. moulding. F. Shlckle (r) . . . . . .  . . . . . . .  . . . . . . .  8 ,56'2 

60 t SO lb . f te . 1% ' h '  f I ' Planing machine. hand. H. D. "'ails . . . . . . . . . . . . . . . .  211 .811 
(29) A. B. P. writeR : I am making a shock- 0 s. , sIze 0 s am pI pe 'i mc • sIze 0 ex· Air cushion for Invalid heds. T . R. Johnson . . . .  211.7U Planter and cultivator, W. E. Lowrie . . . . . . . . . . . . . .  211 .752 

haust pipe 1� inch. size of blast nozzle 1 inch. slide I Alloy for COin, W .  W . Hubbell . . . . . . . . . . . . . . . . . . . . . .  211.6ilO Planter. corn. P. H. Cresse . . . . . . . . . . . . . . . . . . . . . . . . . . 211,622 ing machine: 1. ( 'an I nRe iron wire in making indue· 
tion coil ? A. Not to ad vantage. 2. What size wire 
mnst I use for making the little magnet for breaking 
the current? A.  The same as you use for your 
primary. probably No. 18 would answer. 3. Is it ne· 
cessary for the U to be hollow ? A. No. 4. Must the 
current be broken b,'tween the battery and the induc· 
tion coil ? A. Yes. 5. Will 3 or 4 quart jars. of zinc 
and copper and sulphuric acid, be strong enough ? A. 
Yes. 6. Can I use charcoal and zinc for making a bat· 
tery ? Would it he bettcr than copper and zinc? A. Cop· 
per and zinc are the best. 

(30) M. Y.-For ink receipts see ScmNTIFIC 
AMERICAN SUPPLEMENT, No. 157. 

valve, Pickering governor. Dimensions of fire box. 36 . Animal trap. J. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211 .751 Planter. seed. J. D. Green . . . . . . . . . . . . . . . . . . . . . . . . . .  211 .729 
inches long. 19 inches wide. to 31 inches high. boiler 24 : Animal trap, J.  A .  Novln!!'er . . . . . . . . . . . . . . . . . . . . . . . .  211.771 Plow. A .  L. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211 .632 
inches waist, with 26 2·inch fiues 66 inches long, with : Axle.  veblele. L . A. Mayall . . . . . . . . . . . . . . . . . . . . . . . . . .  211.764 Plow. W .  H. Wilder. . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . .  211.822 
locomotive smoke stack 7>0 inches in diameter. fitted : Bale tie. J. A. Dickinson . . . . . . . . . . . . . . . . . . . . . . . . . .  21 1.713 Plow. rotary mould board. N. Palmer . . . . . . . . . . . . . .  211.688 

with disk and screen spark arrester . I am running a i Bark reducer. W. J!l. Nickerson . . . . . . . . . . . . . . . . . . . . . 21 1.666 Plow. sulky. L. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.696 

thrasher with the above engine, with 36 inch cylinder, I Bark reducer. W. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.7� Plow. sulky. D. O. Fosgate . . . . . . . . . . . . . . . . . . . . . . . . 211 .724 

d 51 ' h t d f th t' h t f '  Barrel cover attachment. Reynolds & Brown . . . . . . 211.78 , PlOW, sulky. M. J.  �·reeman . .  . . . . . . . . . . . . . . . .  211 .626 an mc es separa or, an some o  e Ime am s or 0 I Barrels. manufacture of wooden. T. Hanvey . . . . .  211.628 Plow. sulky. F. B. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 ,662 power. I have consulted boiler makers in regard to Bed bottom. spring, C. N. Homan . . . . . . . . . . . . . . . . . .  211.659 Plowshare. J .  H. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.689 
lengthening the fire box about 8 or 10 inches. Would Bee hive. G. B. Pitts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.779 Pounder. White & Walton . . . . . . . . . . . . . . . . . . . . . . . . . .  211 .820 
the fiues and smoke stack be sufficient? Could I improve Beer cooler. V. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211,7()( Pump. etc .• for 011 wells. sand. A . Cunningham . . .  211.709 
it by using a smoke stack 8 or 10 feet long (present Boller tube fastener. W. H. Walsh . . . . . . . . . . . . . . .  211.809 Railway sleeper. H. L. Bucknall . . . . . . . . . . . . . . . . . . .  211 .697 
stack 3� feet long) ? How much gain in power would Bolt nutter, S. L. Worsley . . . . . . . . . . . . . . . . . . . . . . . . .  211 ,826 Railway switch. P. V. M. Raymond . . . . . . . . . . . . . . . . .  211 .670 
there be by covering the boiler with some good material ? Bomb lance. E. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.778 Rellector. A. Bouchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 .648 

Is the engine using steam economically, and are the pro. Book binding. E. S . Boynton . . . . . . . . . . . . . . . . . . . . . . . .  211,616 Refrigerating apparatus. T . B. Carr . . . . . . . . . . . . . . . . 211.700 

portions proper to get the b�st resultsf A. The engine Boot leg finls�er. M. V. B. Ethridge . . . . . . . . . . .. . . . . .  21 1 .� Revolving screen . J. C. Bowman . . . . . . . . . . . . . . . . . 211 ,694 
(31 ) J. H. S.-You will find an ex plana· seems to be fairly proportioned. You might make a Bottles. etrectIDg escape of air from. A. E. RIch . .  21 1 . , 89 Rocking cbair. platform. F. Mohr . . . . . . . . . . . . . . . . . . .  211.766 

tion of the wagon wheel problem. on p. 394, of vol. 39, . f b 
Brick. lire. G. W .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.800 Rolling mill. wire. C. Roy . . . . . . . . . . . . . . . . . . . . . . . . . . 211 .67'l 

SCIENTIFIC AMERICAN . 
savmg 0 etween 5 and 10 per cent by covering the Brick machine. J. M. Mitchell . . . . . . . . . . . . . . . . . . . . . .  211 .765 ROOfing, W. H. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211.669 

1 32) J. J. asks for a formula for silver 
boiler. If the draught is good. there wonld be no rna· Button. J. F. Christian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.70'l Rose and escutcheon. H. Wadsworth. . . . . . . . . . . . .  211.808 
terial gain realized by raising the smoke stack. Instead Car door. Petrie & Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.776 Rubber articles. Scboenfeld & Gullmet. Sr . . . . . . . .  2 1 1.795 

solder. A. Fine-Silver , 66'6; copper. 23 '4;  zinc. 10. of increasinl( the length of fire box, it would be better, Car wheel. G. W. Swett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.803 Sails. reefing fore and aft. J. L. Dickinson . . . . . . . .  211.712 
( 'ommon-·Silver. 66'6;  copper. 30; zinc, 3'4. See solder· if practicable, to change the point of cut off to half stroke, Carbureter. P . Keller . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  211.744 Saw frame. J. ("Jauser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 .703 
ing in SCIENTIFIC AM:ERICAN SUPPLEMENT. No. 20. and increase the speed "f the engine. You do not send Cartridge, L. A. ;\!errlam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 ,665 ::law mill dog. G. W. Rodebaugh . . . . . . . . . . . . . . . . . . . . .  211.790 

(33) E. F. K. writes : I intend to erect sufficient data to enable us to form an opinion in regard Caster. table. Plympton & Latham . . . . . . . . . . . . . . . . . 211 .780 Screw machine thread cutter. metal. A. Johnston 211.742 

works which need a chimney 55 or 60 feet high, the 
draught of which must be quite strong. A brick chimney 
costs much more than an iron one. Will the draught of 
the brick chimney be the strongest? A. Yes. but there 

. will not be a great difference. 2. How loug will the 
iron chimney last, the heat but no fire reaching it? A .  
A number o f  years, i f  properly painted and cared for. 

to the economy of performance. �astlllj(s. supplementary pi�ces to. E . L. Burdlck . .  �1l.698 Sectional boiler. R. Cosslett. Jr . . . . . . . . . . . . . . . . . . . . .  211.706 
Check. overdraw, J. A. Lakm (r) . . . . . . . . . . . . . . . . . .  8.553 Sewing machine rulller. J. E. Wilson . . . . . . . . . . . . . . .  211 .679 (44) C. C. D. asks (1) for the best method Chopper and cultivator, J. W. McMillan . . . . . . . . .  211.780 Sbeep protector. C. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . .  21 1.726 

of softening iron to be used in making electro.magnets. Churn . J . McAnespey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 .756 Sbeet metal vessel. J. S. Watt . . . . . . . . . . . . . . . . . . . . . .  211.818 

A. A good qnality of soft bar iron does not require an. Cigar box. E. Tollner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211,644 Shoe fastener. I. J. Saunders . . . . . . . . . . . . . . . . . . . . . . .  211 .794 

uealing for ordinary electro.magnets. Iron may be Circle describer. T. P. Worthington . . . . . . . . . . . . . .  211.825 Shoe. rubber. J. Haskins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.629 

I d b h t' 't h d d I . 't  
Clock. calendar. T. Weisser . . . . . . . . . . . . . . . . . . . . . . . .  211 .816 Skate fastener. R. Thomson. J r . . . . . . . . . . . . . . . . . . . . .  211.643 

�nnea e y ea mg I C erry re an p IInglllg I Clock light. alarm. A. T. Koopman . . . . . . . . . . . . . . . .  211.748 , Sole moulder. C. W .  & w. C. Collyer . . . . . . . . . . . . .  211 .621 
mto powdered quicklime and allowing it to remain Closets. lighting and ventilating. B. Wilson . . . . . . .  211.645 Spout. reversible, H. J. Quigley . . . . . . . . . . . . . . . . . . . . 211 .'068 

(34) D. J. C. writes : 1. In a little volume until cool . o r  it may b e  thrown o n  a fire and allowed t o  Cloth shearer. I. Brooks (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  8 . 554  Stamp. perforating. W. H. Campbell . . . . . . . . . . . . . . . 211 .619 
cool as the fire dies Ollt. 2. What is the best No . of Cotree roaster. F. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . .  211.655 , Stamp, perforating. W. W. Gelatt . . . . . . . . . . . . . . . . . .  211 .627 

entitled " Familiar Science I' I notice the following 
qnestion and answers : , . Q. Why does the snn. in shin· 
ing u pon a fire. make it dull . and often put it out? A. 
Becanse the air (being rarefied by the sunshine) flows 
more .Iowly to the fire ; and 2d, even that which reaches 
the fire affords less nourishment; lind 3d. sunshine also 
produces some chemical effect upon the air and fuel de· 
trimental to combustion . "  What is your opinion of the 
above ? A. We do not think sUlllight ever put out a fire. 
Its superior brightness will undoubtedly make the fire 
look dull .  The difference in the heat of a fire with and 
without sunlight must b� infinitesimal. if anythiug. 

(35) J. R. asks : 1. Do iron shipbuilders 
use cast iron rivets to rivet the outside plates on vessels?  
A. No,  the be�t  wrought iron is used.  2. What is the 
cortect focal distance for the lens of a camera. the d is· 
tanc,,'from the lens Lo the back being fourtcen illches? 
A. 14 inches . 

(36) G. L. G. writes : 1. I have my house 
and another ('4 mile dIstant) connected with the Bell 
telephon e .  which works without a battery. Is there any 
kind of arrangement that will increase the sound? A. 
If the tplephoncs are well made and properly adjusted, 
we know of no way to increase the sound. 2. I have 
made a microphone according to directions, Fig. 5, SCI
ENTIFI(' A>IEUlCAN. No. 20. \"01 . 39, but callnot make it 
work. A. If carefully made according to description 
it should work. 

(37) J. R. D. aRks : What power would be 
reqnired to run a vertical sawmil l , Bay in sawing an oak 
log 2� feet through, feeding }1 inch ? What t-:peed , in 
strokes per minute. would be most profitable ?  What 
p:Jwer is required to saw the same log with a circular 
saw ? What would be the effect if au lR inch circular 
Raw were run at a rate of 10,000 revolutions ppr m innte, 
not considering the l iability of bur�ting? \Vould i t  cut ? 
A. Running eiUwr saw so as to cnt the �ame amount of 
lumber iu a given time. there would probably be l ittle 
difference in the power require(l, bnt as the �aws are 
usuaUy run .  you could do good work with the vertical 
"aw. lrJ() to 200 strokes a minute. with from 10 to 15 
horse power, when yon might reqnirt' from 20 to 30 horse 
power I"or the cireular saw. The circular saw would cut 
well at the speed stated. 

(38) A. E. J. asks : What is meant by 
sqUiring the circle?  A. Fi n d i ng the side of a square 
wilo,c area is exactly equal to that of the circle ! in other 
words. doing what is impossible. 

(39) G. C. M. writes : Please inform me of 
the greatest depth that a diver was ever known to go 
down at sea in a bell or diver's suit. also the depth that 
they gcnprally l i ke to go. A, 'I'he ordinary depth is 
from 30 to 40 feet. but the greateRt diving fent which 
we have secn recorded is that of a diver named Hooper. 
who. in removing the cargo of the ship Cape Horn. 
wrecked off the coast of South America. made 7 de. 
scents to a depth of 201 feet. and at one time remained 
down for 42 minutes. 

(40) J. N. M. w rites : Suppose a loaded 
wagon should be wei.ghed on scales in perfect balance. 
then the empty wagon weighed on same scalC's, would 
the net weight of the load be the same If the scah's had 
been out of bahnce ? A. No, as we understand YOllr 
meaning. 

(41)  D. J. asks : 1. What is the average ex· 
panslon per degree C. of "oft brass rod or wire from 
3�0 to 50°, from 50° to 71)', and from 70° to 100° f A . 

covered wire to usc ill making an electro-magnet? A. Colors from toluidine. etc . •  Roussin & Poirrier . . .  211.671 ! Steam boiler beater and circulator. C. Smith . . . . . . 21 1 ,802 
It depends on the battery power to be IIsed, and upon Condenser. qllicksilver composition. H. H. Eames 211.721 Steam brake. IV. Patterson . . . . . . . . . . . . . . . . . . . . . . . .  211.775 
the purpose to which the magnet Is applied. If you Corn sheller, Scharnweber & Barkham (rl . . . . . . . . .  8,561 , �tenclls. preparing autographiC. J. A llen . . . . . . . . . 211.662 

use it merely tor experimental purposes, No. 18 will pro. Cot. folding, C. H .  Dunks . . . . . . . . . . . . . . . . . . . . . . . . . . 211.720 , Stirrup. 0 Hensley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 1 .782 

bably answer. Cotton cleaner, Gay & Kellis . . . . . . . . . . . . . . . . . . . . . . . .  211.654 . Stirrup. L. Pulliam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.668 
Cotton press. J. J. HInes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.734 Stove. cook. W. Wicke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 1.678 

(45) A. E. S. asks : What is understood by 
soft iron core for maguets? Is it wrought or cast iron? 
A. It is the portion around which the helix IS wound. 
It is usually of wronght iron, but soft gray Iron castings 
are often used. 

(46) A. H. S. asks : Does the gas of coal or 
coke injllre steel when heated ill the flame so as to pre· 
vent a fine spring temper. If so. which is better? A. 
For fine work a charcoal fire is better than au anthra· 
cite or coke fire. 

(47) M. F. H. asks : Why do axes break 
more frequently in cold weather than iu warm? Is there 
frost in the steel, or Is the wood harder to cnt ? A. Steel 
is rendered more brittle by cold, and the wood, if green. 
is undoubtedly harder to cut when frozen . 

(48) E. A. H. asks : W hat is a good receipt 
for dyeing woods black to imitate ebony ? A. See SCI' 
ENTIFIC AMERICAN. vol. 39. p. 411 (2). 

(49) Engineer asks if brass or bronze shafts 
will run as well in cast irou bearings as cast irou shafts 
will run in brass or bronze bearings; that is . will the 
wear and friction be the same, and will they be equally 
good at work-in neither case to be overloaded f A. 
Yes. 

MINERALS, ETC.-Specimens have been re
ceived from the following correspondents, and 
examined, with the results stated : 

J. H. B.-It is stibnite-a sulphide of antimony,which 
affords nearly all'the antimony of commerce. Antimony 
is quoted in New York at 12 cents. This ore contains 
nearly 70 per cen t of the metal.-C. K.-No. 1. A sili· 
cious limestone. It will probably make a fair hydraulic 
lime. The small fragment is quartz. No. 2. Chiefly 
lime carbonate. No. 3. Calciferous sandstoue containing 
mnch iron.-W. S.  B. -Clay slate, mica schist, and iron 
pyrites-iron sulphide-not valuable. 

Any nnmbers of the SCIENTIFIC AMERICAN SUPPLE' 

MENT referred to in these columns may be had at this 
office. Price 10 cents each. 

COMMlJlfICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN acknowledges 

with much pleasure the receipt of original papers and 
contributions on the following subjects : 

On Aerial Navigation. By F. B. 
Signaling. By T. H. H. 

Cotton. wool. etc:, drier. J .  H .  Wickes . . . . . . . . . . . . .  211.821 i Stove platform. W. Westlake . . . . . . . . . . . . . . . . . . . . . .  �11,676 
Cradle. H .  H .  WIggers (r) . . . . . . . . . . . .  . . . . . . . . . . . . . . .  8.563 . SUj(ar refiner and moulder, A. H. Seyferth . . . . . . . .  211.797 
Cultivator. S. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 1 .648 ; Suspenders. O. Klelnberger . . . . . . . . . . . . . . . . . . . . . . . . .  211.747 
Cultivator, 1'. S.  Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.792 i 'rank for transporting gas. 011. etc .• M. L. Hinman 211 .735 
Cultivator. wheel. N. T . Remy . . . . . . . . . . . . . . . . . . . . . .  211.786 , Tea and cotree pot. )1. J. McCullough . . . . . . . . . . . . . .  211 .759 
Curtain roller and bracket. A. B. Shaw . . . . . . . . . . . .  211.673 . Tea and colfee pot handle. J .  E. Bingham . . . . . . . . .  211 .692 
Cut-otr • .  w .  Sims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211.799 i Telegraphic conductor. M. H. Alberger . . . . . . . . . . .  21t,r,s 1  
CylindrICal and coil boller, G. F. Brott . . . . . . . . . . . .  211.649 i Telegraphing musical sounds. E. Gray . . . . . . . .  8.558. 8.559 
Damper regulator. stove pipe, A. A. Walker . . . . . .  211.810 I Thrasblng machine straw carrier. �'. Kitten . . . . . . .  211,t;64 
Dental plugger. W. H. Dibble . . . . . . . . . . . . . . . . . . . . . .  211.652 Tiles, rOOfing and paving. H. B .  Camp . . . . . . . . . . . . .  211.618 
Dish pan. J . F .  Hutchinson . . . . . . . . . . . . . . . . . . . . . . . . .  211.739 , Tobacco. marking plug. P. H. Duke . . . . . . . . . . . . . . .  211.719 
Doubling and twisting machine. '1' . Kershaw . . . . .  211.745 Tobacco. maturing and coloring leaf. A .  Sparks . . 211 641 
Door check, A. E. Hotchkiss . . . . • . • . . . . . . . . . . . . . . . . .  21 1 ,660 Tobacco presser, P . H. Mayo . . . . . . . . . . . . . . . . . . . . . . . � 1 l ,633 
Draught sprlllj(. J. Dabus . . . . . . . . . . . . . . . . . . . . . . . . . .  211.710 Toilet. work box. etc . •  Graves & Partrick . . . . . . . . . .  211.656 
Drum, stove. and furnace. heating. M. T . Baldwln. 211.661 Tongs. pipe. L .  Y. Cowl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.707 
Envelope. C .  Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211,725 Truck. minin!" car. McCaskill & Meinhard . . . . . . . . . 211.'058 
EnTelope machine. H. D. & D. W. Swift . . . . . . . . . . .  211 .1lOi Tug. hame. Cahoone & Teas . . . . . . . . . . . . . . . . . . . . . . . . . 21 1 .656 
Excavator. earth. H. A. Carson . . . . . . . . . . . . . . . . . . . .  211.620 Umbrella runner Jock. P. Molloy. . . . . .  . . . . . . . . .  211.767 
Eyeglass frame, 'V . Barber . . . . . . . . . . . . . . . . . . . . . . . . .  21 1,688 Vacuum engine, rotary, L . B. Lawrence . . . • . . . . . .  21 1 ,750 
Fan. lIy. R. C. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.653 Valve. J. W. Gear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211.n7 
Feed water heater, C.  F .  Barrett . . . . . . . . . . . . . . . . . .  211.615 Vehicle spring, MacKellar & Lent . . . . . . . . . . . . . . . . .  211 .754 
Feed water heater. etc . •  steam boiler, J. Pool . . . . .  211.781 Wash boiler. O .  Tilton . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  2 ! l .806 
Feeder for stables. automatic. C .  A. Parker . . . . . .  211.773 Washing macbine . C. M. Bartb olomew . . . . . . . . . . . . 211 .690 
Fence. P. Herzog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.657 Washing machine, E. L. Keys . . . . . . . . . . . . . . . . . . . .  211.746 
Fence. portable. A .  T. Morris . . . . . . . . . . . . . . . . . . . . . . 211.768 Washing machine. H. C. Perry . . . . . . . . . . . . . . . . . . . .  211.667 
Fiber and hair cleaning. T. McAuley. . . . .  . . . . . . . .  211.757 Washing machine . S. M. Smith . . . . . . . . . . . . . . . . . . .  211.801 
Fibrous material treater. G. M.  2d . . & A. I,. Rice . . 211.7&8 Water elevator bucket. C. S. Warner . . . . . . . . . . . . .  211 .812 
Filtering apparatus, A. H. Peterson . . . . . . . . . . . . . . , 211,640 'Vater elevator, compressed air, J. 1latten . . . . . . . . 211,774 
Firearm. breeeh.l.ading. F .  W .  Freund . . . . . . . . . . . 211.728 Water meter. piston. F. S. Baldwin . . . . . . . . . . . . . . . .  211 .ti86 
Firearm lOCk. A . E. Whitmore . . . . . . . . . . . . . . . . . . . . .  211 .818 Water meter rotary, L. H. Nash . . . . . . . . . . . . . . . . . . . 2 1 1 .169 
Firearm. revolvlug. B. F. Joslyn . . . . . . . . . . . . . . . . . . .  211 .743 Water tank. P. Bardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 .647 
Firearms. magazine for. J. Shuster . . . . . . . . . . . . . . . . . 211.674 Windmill. J. R. Dixon. . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . .  211.7U 
Firearms. sight for. W . Lyman . . . . . . . . . . . . . . . . . . . . .  211.753 Windmill. G .  W. Sword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211.805 
Firearms. sight for. W. Matthews . . . . . . . . . . . . . . . . .  211.763 Window. West & Lord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 ,B17 
Flywheel, H. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211,685 Wool combing machine. Brook. Jr . •  & Stake . . . . . .  211.695 
Folding or camp chair. A. A. young . . . . . . . . . . . . . . . 211,827 
Gate roller. W .  Sehwendler . . . . . . . . . . . . . . . . . . . . . . . . .  211,796 TRADE MARKS. 
Glove. G. M .  Allerton . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  211.R14 Bakllng or yeast powders. City Baking Powder Co . . . 6.981 
Governor, marine, M. Hulings . . . . . . . . , . . . . . . . . . . . . .  211,738 Baking soda, saleratus, and baking powders, J .  
Grain register. L. C .  Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211,740 Dwight & Co. . . . .  . .  . . . . . . . . . . . . . . . . .  6,974 
Gun and harpoon, bomb. E. Pierce . . . . . . . • •  0 • • • • • • •  211.777 Canned meats. fruits, vegetables, and mince meat. 
Gun. machine. B. B. Hotchkiss . . . . . . . . . . . . . . . . . . .  21 1.737 J. Peirson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.988 
Guns. charger for. T. G. Bennett . . . . . . . . . . . . . . . . . .  2lt.691 Cigars. B. P. Clark & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.980 
Guns. rille barrel for breech-loading, J .  Stevens . . 211.642 Cigars. Cigarettes. smoking and chewing tobacco. 
Harrow tooth. E. R. Whitney . . . . . . . . . . . . . . . . . . . . . . .  211.819 Kerbs & Spiess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.975 
Harvester dropper. H. A. Halvorson . . . . . . . . . . . . .  211.730 Fine cut chewing tobacco, R. Hamilton . . . . . . . . . . . . .  6.983 
Heater. cooker. and drier. J .  K. Boswell . . . . . . . . . .  211.R93 Iron ore paint. J. McLain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.9'5 
Hoe. horse, M. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.701 Luurlcatlng grease. Backus Oil Company . . . . . . . . . . . 6.978 
Hog trap. P. Drais . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 1 . 7 1 7  Mattresses and mattress IIlling. H. A, Barllett . . . . . .  6.976 
Hoof moistener holder, S. Perry . . . . . . . . . . . . . . . . . .  211 .f.:l9 , Roasted and ground cotree. Barkley & Hasson . . . . . 6.979 
Hoop dresser, etc., Dougherty & Naylor, Jr . . . . . . .  211.716 ' Shirts. collars. and cutrs. Libby & Spier . . . .  . .  . . . .  6,987 
Hoop machine. barrel. J. B. Doughertr . . . . . . . . . . . .  211.715 Silicate of soda solutions, etc . •  W. Gossage & Sons . . 6.!J!l2 
Horse rake. revolving. Abbey & Brammar . . . . . . . .  211.680 Spool cotton. R. M. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.!184 
Hydraulic elevator, K. Fletcher . . . . . . . . . . . . . . . . . . . . 211.625 ' Table sauce. H. Rosenheim . . . . . . . . . . . . . . . . . . . . . . . . . .  6.977 
Ice creeper. E. D. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21l.f.B4 Whisky, Hyatt & Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.986 
Jacketed can . N. E. Woods . . . . . . . . . . . . . . . . . . . . . . . . . 211.828 On the Collisions at Sea. By P. O. p, 

On the Significance of the Poplliar Interest 
Electric Light. By T. F. D. 

in the Knitting machine burr. Root & Jackson. . . . . . . . .  211.791 
Lamp. Hildebrand & Cain . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.658 

DESIGNS. 
Handles of spoons, forks. etc . •  Brittin & Gill . . . . . . .  IC.!l89 

On the New Patent Law. By L. F. 
On the New Patent Law, By L. D. N. 

HINTS TO CORRESPONDENTS. 
We renew our request that correspondents, in referring 

to former answers or article" will be kind enough to 
name the date of the paper and the page. or the number 
of the question . 

Many of onr correspondents makc inquiries which 
cannot properly be answered in these columns. Such 
Inquiries. if ,i!P1ed by initials only, are liable to be cast 
into the waste basket. 

LamP. R. Sarre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211,799 
Lamp burner. R. Hoadley . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.736 
Lamp burner, S .  S. Mann . . . . . . . . . . . . . . . . . . . . . . . . . .  211.761 

Ornamental chain link. B. Lederer . . . . . . . . . . . . . . . . . . 11 .!lli 
Sofa and chair frames. T. J. Palmer . . . . . . . . . . . . . . . . 11.005 
Wall paper. C. IIerter . . . . . . . . . . . . . . . . . . . . . . .  10.990 to 1 1 .003 

Lasting machine. C. W. Glidden (r) . . . . . . . . . . . . . . . . .  8.557 
Life boat, Tremberger & Stein . . . . . . . . . . . . . . . . . . . . .  211.807 EUI/:U"h Patents Issued to Americans. 
I.lme kiln. D. G. Ormsby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.6.'l'7 From January 1 to February 4. Inclusive. 
Loom for weaving terry fabrlcs,W.Weaver.211.814. 211.815 Asphalt pavement.-W. W . Averell. New York city. 
Loom. power. J. C. Duckworth . . . . . . . . . . . . . . . . . . .  21 1 .718 Boots. manufacture of . -C . Edwards, Brooklyn. N. Y. 
Loom shuttle box shifter. G. Crompton . . . . . . . . . . . .  211.708 Feed water heaters.-J. Pool et m . •  Friendsville. Ill . 
Lubricating compound, G. W. Maglllre . . . . . . . . . . . .  211.755 Hitching horses.-S. Frost. West Newton. )fass. 
)landrel. bulllng. G. B. Dunham (r) . . . . . . . . . . . . . . . .  8,5.\5 I Nutting screw bolts.-S. L. Worsley. Bull'alo. N. Y. 
Manger. J .  J. Budlong . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.617 1' Railway brakes.-O. B. Kendall et "I . . llutrulo . N. Y .  
!\larbJe moulder, W.  Lantz . . . • . . . . . . . . . . • • . . . . . . . . . .  21 l ,631 Stoves . - C .  B .  Putnam, San Francisco, Cal. 
Mask, A. Weidmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211,675 Treadle mechanlsm.-W. F. Lane. Elgin. 111 . 
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Inllide Palle. each in sertion • • •  ,.3 cent8 a line . 
Back PaKe, each i lIsert i o n  - - - - $1 .00 a line. 

(About eight words to a Une,) 
Engravings may head advertisements at the same rate 

per tine, by measurement, as the lettKr press, Adw-
tisernents mWJt be received at publicatton ojJice as early 
as Thurs'iay rrwminq to appear in next is8ue, 

Jtitutifi t �mtri tau. 
G"UI:L.::D & B E ST 

STEAM PUMP, G.A.:El.:El.ISO:I\T , 
FOR A LL P U R POSES. 

B rookly n ,  E.  D. ,  N ew York. ----------------------------
RIVAL STEA fllJ J O H N  H M C G O WA N & C D 

a 3 5  & U PWA R D S  � II,ps C I N C I N NAT I  O H I O  B,  W, Payne & Sons, Corning, N, y ,  
Established in 1MO. 

157 
STEAM PUMPS. 

H E N RY R ,  WORT H I NGTON ,  
�39 Broadwav, N .  Y .  S 3  Wa t e r  St.,  Boston. 

THE WORTHINGTON DUPLEX PUMPIXG IGNG INES FOK 
WATl<;}t WORKS-Compound, Condensing ol' Ntm-Cun. 
denstng. Used in over 100 Water-\\' orks 8tutiun!'\. 

ST>;AM PUMPs-Duplex and Single Cylinder. ----
, --N .' I L  EXT R ACTOR.-The Inventor SPARE THE CROTON AND SAVE TilE UO!>T. 

wishes to corres'limd with �artle • . who would manufac- Drl· ven' or Tube Wells ���i8
a
c�t.

e
��'iuW�1\Jrach�

e
���i����rE���r�ny�

d- j - � furnished to large consumers of Croton and Ridgewood 
FAMOUS LOW PRICED FOOT Water. WM. D, ANDREWS&O BRO., (14 Water St., N.Y., 

Eureka Safety Power, Price list issued Jan, 1 ,  1879, h
r ::�4 4:��, 'S�:�. �r;��' with a reduction exceed-, II u6 1 56 , 46x30 1 1600 I 2

50 1 ing 30 per cent. • Po�' _ _  , _. u .. � "'OOO"'wU" �"""'"'re."· .. �"�Dri.�W.,,. -. �= '�. ' . "  Small Lathes, Small Hand Planers --
� for Metal. Scroll f<aws. Circular Saws, FI·ne Pam�hlets printed 15c  a Page 

6 5x7 72 l 72x42 2700 IDO WATER M>:TERS, OIl. METEHS_ 
etc. Beautifully illustrated. Just the : for , articles for Amateurs or Artisans. I • 
Small jobs executed for any part of per 1,000. 1 ,000 ne 9x12 Circulars, '2.50. PrlCe list or 
the country estimate and samples for stamp. 200 Hili Heads. ,I. 

N. H. BALDWIN, Laconia, N. H. " I  .. oco l "  Pl"a n tin&, HOUMt-, Sl_1�er :�kt N. Y. 

A New and V a l u able Work for the Practical 
lUcchallic a n d  EnKi neer. 

APPLETONS' 

Also, SPAU AIlllES'l'INO: POIlTABLES, and St.tloury Engines for 
Ptantations. Send for Circulars. 

Wood-Working Machinery, 
Snch as Woodworth Planing, Tonguing, and Grooving 
1\lachines, Daniel's Planers, Ric��rdson's Pa�ent Im-
f[�-si� �:�grne�:��

i
W�'o �w�:ki:� M��gl����'ge

a
n"e� 

rally. Manu�'l:�f1�RlY, RUGG &0 RICHARDSON, 

YALE VE RTICA L M I LL 
Frame ; French Burr ; �elf-oiling ; 

��:�j;�;���J ;��f������������� 
finished. clieapest. 
and for quality 
and a n t  I t Y __ -'I !!ro,!'nu !lU S��ft 

Yale 
en".::,,, nna J ��: G yclopredia of Applied M ccbanics. THE FORSTER-FIR

MIN GOLD AND SILVER 
AMALGAMATING CO�IP'Y 
of Norristown. Pa . •  will grant 
state rights or licenses on 
easy terms. This s y s t e m 

2t) Salisbury Street, 'Worcester, Mass. 
(Shop formerly occupied by R. BALL &0 CO.) I Y A IRON WORKS, New 

A U] C'l'Io X A HY OF MECHANICAL ENGINEERING AND 
THE M I<;CHANIOAL ARTS. 

I NVENTORS' M O D E LS c. �i.;lc1���tnJ.°" THE  B I GGEST TH-I NG O --UT-.-���itr:��� . - - . - -- free. E. NASON & CO., 1 11 Nassan Ht., New York. 
� SU C C E S S �oVED �o

o
:::a �te

t
�::g��y �gld�;: _J;,�:::::::�� Apply as above . '  

Illustrated by 5,000 Engravings. 
Edited by PARK BEJliJ A MIN, Ph. D. 

This valuable work is now being published in semi
m" nthly parts, at llfty cents each . Active agents wanted, CI·gar Box Lumber, For terms and territory address GEO. W. DA VIS, care of D. AI'PLETON & CO . ,  New_Y�O_rk_.�

�
���_ 

PRACT I CAL  I N FORMAT ION  for the Work- . MANUFACTl'RED b y  our NEW P.lTENT PROCESS. 
oratory and the Household. Contains ���P;'��:n�

a
gf T h e  Best i n  t h e  World.  

:�J".,
e
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����p{�Su�gIJ

n
S}��e

l'g��. ��g¥8� SPANISH CEDAR. 
New and enlargCl1 edition now ready. Sent by mall for MAHOGANY. 15 cents (postajl;j��wp�inc�:cf7W§ir-:;-��

h
w'i.��

t
���

,
-/��:: POPLAR. 

���-F-OR TEN D O L l.A R� CASH, :-��J�: ����:.
r 
°U�

l
u�\M�s�l

n
�gu� \� �:

n
re:J.,�V:; 

lis� �i
l
M���!:I;�

v
ee;;��:e��

v
�r1��;�'-W::!B�':t

e
a'd1���:n� � �brd:�

e
i g�: eas\KMf:�e�

C
t� 

u
s�J �gl J�C��i�t�

tai
D
ed 

list of 337 papers, or ten lines two weeks in a choice of GEO \V REA D & CO �:���o�� f&�a;:r�'l�:�t , ���o��\
i
i��� ��� :��:

a
:�

i
�{f lS6 t:' �OO Lewis Street. N. Y. 

four 01' the Bame lists, or one line one week in all six Jista 

o ,rut l'URB I N E  WAT E R  WH E E L- 1t-1���i .:.:. . � PATT E R N  B E S T  M E C H A N I C A L  P R I N C I P L  t� R ELI ABLE REFERENCE FURN I SHE D 
-� S M SM IT H YO R K  PA 

�--�-- -------��---
�tnOIII�

onc Live Man for each Stalc to sell goods 
I l by sample. Fair salary pa,d. 

, LA DELLE liFO ( '0., U3 Clark. 8t., Chleap. 

B I G PA Y .-Wlth Stencil Outllts. What costs 4 cts. 
sells rapidly for 50 cts. Catalogue free. 
S. M. SPEXCER, 112 Wash'n St., Boston, Mass. 

2 5 lJER CENT. IHVI D E S D  YEA IU,Y. 
Fifty dollars and upward can be invested in 
Brooklyn Company to pay twenty-five per 
cent. on investment. Address 
S. M. CHAPMAN, 57 Broadway, New York. 

SCROI. L  SA \VS, Small Tools, Bellamy Chucks, etc. 
Send stamp for large catalogue. G. Webster Peck, 
Manuf'rs' Agent, 110 Chambers Street, New York_ 

ft��
b
6�

e
�a�e

e
;:�y���ie;��::r6u�g�f!h8e t%rt:���:�: 

and Canada. Send 10 cents for our 100 page pamphlet. Address G EO. P. ROW l<: I .L & Co., Newspaper Advertising Bureau, 10 Spruce �trcet, New York. 

[8: N O  M O R E  � · :I'II��UU: 
O R  G O U T 

$t; A DA Y to Agents canv88s1njl; for the Fire- L t h P I S h si de Visitor. 'l'erms and Outllt Free. Ad- a es , a n e rs , a pe rs 
dress P. O. YICKERY, Augusta, Maine. Drill Bolt d G C tt Mill' M hi R '  I 

Mac�lnery. 
a
�. G8ULlY & 

e
�'iiER1��R6'.f, R:�'nrk;��t . - - _ ._-----

WANTED, One Wag( )n Hub Mortiser, second-haud in 
perfect order. Addrc.s J .  �.  COH"ELll-S, 102 Hillin St" 
Baltimore, ;\ld. S ACVTEOR CHRON'CA 

A L I CYL l e 
SUR E CU R E. 

Manllfllctured ollly under the above Trade-Mark,-by the 

European Salicyl ic Medicine Co" 
OF PARIS AND LEIPZIG. 

Il\l::\f�DIATE RELIEF WARRAXT"�D. PEUMA'XEKT 

FOR 1 819 RE�SED AND ENLARGED. , �������:i���;;�r·E��';;:X.:'��SIA��rY�:�bt;!cg:i.I'i.�"; . No n READY. Contains Bnef Df,.. , Staple, Harmless, and Reliable Remedy on both contlrectwns for the Management of the FZo"!'r and Vegetable nents. The Highest Medical Academy of Paris report q,arden and Greenl'!.o u...�e ; also. SeU!ct Lists oj Vegetable, H5 cures out of 100 cases within three days. Secret-The .F lowe,:, and Gras.� Seeds,. Bulbs, Plants, and el'e1"y Garden only dissolver of the poisonous Uric A cid which exists RRquis,te. Beautlf�lIl l!lust.rated. Send two 3c. stamps in the Blood of Rheumatic and Gouty Patients . $1 .00 a for l'o.ta!(e. It ES 1 "\  A ,  D REEIt, Seeru.man and \lox ; 6 Boxes for $5.00, Sent to any address on receipt FZ()nst. PhtJadelphia, Pa . : of price EXDOHSl<:D BY PBYSH'lANS. :SOLD BY ALL 

STEAM AND HYDRAU LIC 
Passenger and Freight E levators , 

STEAM ENGINES AN D BOILERS, 
WHITTIER MACHINE C O . ,  Bostol1, M ass. 

W.lRRANTED THE BEST. 
1 H. P. Boiler & Engine, $ 1 00. 

2 H. P., $I ';'o. 3 H. P., $200. 
Tested to 200 Ibs. Steam. 

LOVEHltOVE & CO • •  
1:J2 N. 3d St.,  Philadelphill, Pa., 
Builders of Engines and Boilers, 1 to 100 
horse power. Send for circulars and 
prices, and state size and style you want. 

TA K E NOTTCE.-Upon my return-f--;:';;;;-Europe" DRUGG
W
ISTs
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Address

U N 
II. Harr'ls ' Corl 'lss EnS'lne 187�, I ad:verllsed largely " Reatty's ot!'er for this · H B R E ... CO. , , month . A be!'utlful plano, uprhtht I'arior "rgan. style Only Impol'tl'l'M' Depot �1� Broadway, cor. R I Th 
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185." 80 great was the demand, our men worked at I -���------'------ --- - - ---- - pamphlet containing full details ; also list of sizes with 
factory tiIJ 10 P. M. to fill orders. This unparallel- 'rt offer 50 Perf'! m .. d Vhrom o n nd lllnn o Cnrd� , 1 0(". H. P. For the convenience of Western parties meaning is extended until further notice. To �ecure it, however, - Name tn Gold and Jet. �eavy Bro8., Northford, Ct .  bUsiness and wishing to confer with me at any stated 
order now. New Pianos, $125. $135. ,14.Ij, and upward . 
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;;��� visiting New York and wishing to confer with me there 

Address DANIEL F. BEATTY, Washington, N. J. by appointment, will lind me or my agent every Wednes5t€eJ �t<llD S, A G O O D  P LA N  N Y. STE N C I L W O R K S , 8 7  Nassafi-S-t, N Y  
Anybody can learn to make money rapidly ()JJ81'8t1"u In FOR .IRON AND STEEL LATHE DOGS, BOTH FOR 
Stock�. by the " Two Unerring Rules for Success;;' in MachInists and Amateuf8, send for circular to 
Me��r8. Lawrence & CO. 's new circular . The combina- , C. W. LE COUNT, South Norwalk, Conn. 
tion method, which this firm has made 80 Buccessful, I 
enables people with large or small means to reap all the I G Id S·I  d N ·  k I PI t· benellts of largest capital and best skill. Thousands of 0 , I ver, an Ie e a Ing . 
���le;�: ine�:t���: :��hrJ��Y!,e&\�:���:J::t :����: , A trnd,e easily 1ear.?ed. Costs little to start. The E!e�tro 
Bharehgfder all the advantages of the largest operator. I Plater 8 Guide, a j .. page book, sent for 3 stamps. SCIen
Immense protlts are divided monthly. Any amount. title in8trument� and books bought, sold, exchanged. or 
from $5 to $5.mo, or more, can be used succes.fnlly. loaned. Price 118t free. F. Lowey, 90 11th St. , Brooklyn, 
N. Y. Ba�tist WeekZI/, �eptember 26, 1878, sa"s : .. B
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dent, �ept. 12th : " The comblnatlon'system Is founded A .  J. WILKINSON & CO., Boston, Mass, upon correct bmdness prtnCfrsles, and no person need be 
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(mailed free) explainM everything. Stocks and Bonds 
wanted. Government bonds supplied. Lawrellce It Co., 
Bankers, 57 Exchange Place, New York. 

I Boller. Always ready to be started 
, . . � . ' and��-I�':jl�� �{::)�¥}hli?wer. 

, ' ,=� - (:ONVEN I E N (:E. ' 
. Burns common Gas and Air. No 

�An engine that works without 

. EJ steam. no coal, no ashes, no fires, 
A GREAT MISTAKE WAS MADE IN �' ;" " '
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r
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a
J'd THE NEW OTTO SILE N T  GAS ENGINE. � .... �t $1lX>.00l in his pocket in a YPBr. Guarnnteed. J. Lomas, , Useful for all work of small stationary steam engine. Flshkll l ,.. �andtng, N. Y. Sample machine at Novelty I Offered in sizes of 2. 4 and 7 H. P. Send for illustrated House, ,33 Broadway, N. Y. City. circular to SCHLEICHER, SCHUMM & CO., Phlla., Pa., 

I ()I' 11. �. MallninK & Co., III Liberty St .. Ne .... !ork: 

. A lfANUAL FOR ENGINEERS AND 
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any address upon r�if.t�� il:f1:''M�nts In stamps. 
Builder of Harris-Corllss Engines, Providence, R. 1_ 

day (or Thursday If so stated In apPOintment) at H. T. 
Brewster's o1fice. 97 Liberty Street. 

WM. A. H A R lUS, Propri etor. 

C H RO M E  S T E E L .  
WAREHO USE, 98 W I L L I A M  ST. ,  N EW YOR K ,  

JOHN W .  QUI NC Y , IU a llalrer. 
Uneqn aled for 8U'ell Kth, durabil i ty, and unlfornlity. Send for ci rc u l arN tor proof that It 
w i l l  do tiO per cent.  nl o."c work thnn a n y  other 
Cast Steel and that it i l!l  cheapest Bnd best to use. 

J E N N I NG S '  WATER C LOSETS  - - -fi·"-�-=�'" PRICES R [DUCED S END FOR C ,RCULAR 
, 94 BEEKMAN ST R EET NEW YORK 

EACLE T'tT:BE Co., 
6 1 4  to 626 "' .  2 4 th St. , New York. 

BOILER FLUES of all the Re�nlar Sizes, 
Of Best MaterinI and Warranted. 

or ORDERS PROMPTJ.Y EXECUTED. 
No Payment Required till 'rubes are Fully Tested and 

Satisfactory. 
Retail 9 (�ENTS 
per pouud. 

Warranted of 
the ha rd e s t  
temper. a n d  

Established 
1 8�3. 

nev.,. to settle_ Best Cast StuZ. 

S ECO ND-II AND ENG INES, Better than any English make, and only one that Is ful1y 
Portable and Stationary..;t Low Prices. ! !  WARRANTED ! t These RAZORS are esteemed in Europe as the best 

cutters made In the WORT.D. The testimony that comes 
�ilY��� �i1:i�t�� ��g;�����f ��j� �!:�ti

t!l�naU:
I
�iJr:�:i� 

HARRIS IRON WORKS, ITUSVlLLE, P�__ :JO slzeM, from 1-2 lb. to 800 Ibs. 
Catalogues furnished on application. 

sun with these made by Joban Eng�trom . "  
. •  A n  blactes are of the same quality and workman

ship " 
.. They are made of the best steel attainable ;  hard-
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b THE UNION IRON MILLS. Pittsburgh, Pa . . Mann-
U They will be found to shave any beards growing on facturers of improved wrought iron Beams and 

the human face." G�g:
r
:r�a1t,��1\

e
:�·iCh has taken place in the prices of Tbe experience of the thousan(/" in the United States 
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SALESMEN '125 ��:=E WANTEDjiDlureanswer.sa.d�di�oo�OIDobmatl,o. 
Hydrau l ic and Jack Screws. 

ALB ERT BRIDHES, 46 Cortlandt St., New York. 

WHE ELER'S PATF.NT WOOD FI I.J,ER 
IIlIs the pores of wood perf"ctly, so that a smooth IInlsh 
is obtained , with one coat of varnish . Send for circular. 
Mention thl. paper. BRIDGEPORT WOOD Fl:>ISH
ING CO., 196 Mercer Street , New York . 

BALDNESS_-BY GEORGE H. ROllE, 
M.D. A brief but Highly Useful paper, showing the 
causes of Baldness, how Dandruff Is produced, why th� 
Hair falls 011', with exglanatlons of Kufos!'s Prompt and 
:fttct¥l���

y 
a�a G�';,".!rai 

f
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Baldness. Restoring and Preserving the Hair. This Is 
�g:��:g�g�
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t
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'Jontalned In SUPPLE"g"T 16 1 .  Price 10 cents. 

ON CHRONIC :MALARIAL POISONING. 
-By Alfred L. LoomiS, 1I.D. A HIghly. Instructive Clinical Lecture, delivered at tlw University Medical College, N. Y. Acccrding to Professor Loomis the cffects of malarial pOjsoning are manifested in a surprising variety of forms and symptoms i so numerous lind ::6�cie i:n�:�e�:�t 
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�i7-ferent forms, that may or may not be periodical ; dyspeptiC troubles which cannot be relieved by dyspepti� remedies ; headaches that are often trp.ated 8S cerebrul diseuses ; confusions of mind ; staggering gaits ; lo�s of 

E
owcr in portions of the body ; impairment of mental c�'i,':1�im ��Ut�1I6�,
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s
::i�l-';; widely spread than is commonly supposed ; and ull who huve iI.Ilments that fall within the category here mentioned will do well to read the excellent lectUre. S,'p

I'I,E'I E " T  102. Price 10 cents. 

Baker Rotary Pressure Blower. 
(FORCED BLAST ) 

Warranted superior to any 
other . 

WILBRAHAM BROS. 
2318 Frankford .he. 

PH I L A DELPHIA 
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st � � ., h cial attention of Engineers, Architects. and Builders to a

tg°o1X' and warranted by the undoubted advantages of now erectin� Fire Proof ----�=---�---
B

ARNES' �'OOT 
CHINERY. 

ICE-HOUSE AND COLD ROOM. -BY R. 
POWER MA G. Hatfield. With directions for construction . Four , - engravings. SUPPLE'lE"T No. 5 f1.  Prlce, 10 cents. 
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e 8Tfh�1!1!Pih--:'l'IT.� Agents also for LLOYD'S EUXESIS FOR SHA VING, cost of Insurance avolded,nnd the serious losses and ln-3"4 Washin gton St.,  Boston, Mn"'�., terruption to bust ness caused by flre' these and like con-

Manufacturers' Agents and Whole.ale and Retail slderations fully justify any additional IIrst cost, It Is 
�. . . Dealers In American and Foreign Cutlery. �r#:r�';,�e �gfch"��';.. 0:'x�:[: :��:n

w
:�� �;e

t
�� ���� 
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J1r�8 In a �ash, Door, and Furniture Factory. To a pro.ctical I complete, for any speciflc structure,so that the dUference m
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1 3  Different machines with which 
Builders, Cabinet Makers. 
Wagon Makers, and Jobbers in miscellaneous work can 
compete as to QUALITY AND PRICE with steam power manufacturing ; also Amateurs' supplies . MACHINES Sl';NT ON TRIAL. 

Say where you read this, and send for catalogue and prices. 
W. F. & JOHN BARNES, 

Rockford, Winnebllllo Co., III . 

FOR SALE,-�A MACH INE  WORKS, 
in a city of this State of 100,000 Inhabitants. This shop, which is one of tbe best known In the State, Is now runntng, and has been for 23 years. successful1y, and has made a fortune for its owner. The prlncipaJ business has been manufacturing Enllines, General Machinery, 
:re����ih

e
:r�18

s
K��:l!�:: J�����re

e
�:1�bii':l:;;;�ni� with buildings, can be hought for $22,OOO on libersJ terms. Address, for particulars, P. O. Box 226, Albany . N. Y. 

© 1879 SCIENTIFIC AMERICAN, INC.



& n !!llde I--alre, each insertion . - - 73 cent8 a line. 
Back Pall'e, each insertion - - - 81 .00 a line. (About eight words to a line.) 

Ititutif i t !mtr i tatt. 

CAMERON STEAM PUMP, 
[MARCH 8, 1879. 

THE TAN ITE CO. 
STRO UD SBURG, PA. ' 

E M E R Y  W H E E LS A N D  C R I N D E RS. 
GEO. PLACE, l:ll Chambers St., New York Agent. 

Engramng8 may head adverti8t!ment8 at the 8CIf/I6 rate per lr.;s, llg measurement aa the letter pre88. Adver
ti8t!ment8 muat be receitJiJ at publication qtJlce aa early Also known as the "  S P EC I A L " P U M P , Is  the standard of aa ThurBday morning to appear in newt 188U8. R OCK D R I LLI NG M ACH I N ES 

A N D  

Special Announcement in Relation to 

Waltham Watches .  
No. B, Key-Winder, 89 90 former price, 813 

3, .. 
7, 
8, .. 10, 

81� '70 
8UI 90 
8�1 �O 
8�9 90 

u " '1� 
8�0 
8�3 
833 

No. B, Stem.Wlnder, 813 '70 former price, 81'7 
s, 
7, 
8, .. 10, 

816 60 
.�1 90 
826 80 
834 90 

" u .�4 
8�'7 
83� 
840 

c.!�s a(::"�:';�e��� M,.oriJ" t�
ts
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I
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of these grades ever made by the American Watch Co. 
We have used the above numbers for years, and they are 
well known to our customers all ov<r the country. 

TEIUIS FOR THt:SE SPECIAL PRICES : Money must 

�:d ���'e'st';"!:�t�"th�r,d��glsfe�tt��:e�
rd

.f�e
l
��t':� 

ordered will be sent at once. In perfect running order, 
:m�I��llidc��J�s �rl g�s��:ld

ag� u,,:l
f! in":r° p�:;; the Union, no matter how remote. 

Guarantee Certificate from American Watch Co. sen t  with each Watch. 

We do not care to sell to the trade. and make no dis
count whatever ; If dealers wish to buy of us, they must 
remit the same amount as any one else. Addre .. 

HOWARD & flO No. 2 64 5th Av. 
U • N ew I' ork Clt,-. 

We agree, aB we alWIJI/3 1Ia�, to re!'IMIiJ the motU1/ for tJfIIII 
Watch that dooI not aim saUBfactWn.. 

, f ) �E \ N G E R S O L l '-;,t 

ROCK' D RI LL eO 
1i  P A R K  P L A C E  N .Y. 

A GOOD OFFER. 
I olfer one-half Interest In a Corn and Cottou Stalk 

Puller, patented llarch 19th, 1878, for a small amount In 
cash and 

IA"r.f::s�
o
nt

t
�l:.f.Pfr�I�rn�

n
Ji��:"l::: ..... 
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,JUST PU BLISHED. 

GREEN CORN ClJTTERS and Automatic can Filling Machines. VOLNEY BARKER, Bridgton, Me. 
FOOT PRESSES. 

STILES '" PARKER PRESS CO., Mlddletown, ct. 

A I  R C O M PR E S S O R S, 
H O I STI N G  E N G I N E S A N D OTH E R  

M I N I N G  M A C H I N E R Y, 
M A N U F A C T U R E (J B Y  G R I F F ITH & W E D G E .  ZA N ES V I L L E . O H I O . 

SPEOIAL SKYLIGHT for MECHANICAL 
PHOTOGRA I'H Y. - Architectural and Patent OIIlce 
Rg[j':�"Jf.':;h ��'lt&i'*od'��f7'W.:'i��

e
�J!�!?k!:Y�:l.� 

SECOND·HAND BOILERS AND MA· 
CHINERY FOR SAL E.-Boilers from SO to m horse 
�wer, 15-horse �wer portable Engine, one OO-lnOO 
et���:da;Ve�:rl'r!lisD:'I�'1k'l;,"Uti���'N��: For prices, 

�. LLOY D BA 1GB, 

Foot E a st 23d St reet, N ew Yo rk. 

AIR C O M P RESS O RS 
M A N U FA C T U R E D  BY BUR LE IGHROCKD R I I l  C O  
SEND FOR PAMPHLET F ITCH B URG !¥l AS S  

BII NIN'� BUCHlNEllT. Eul!"in,s.  Bol lt.rs, Po mps, 

�f �1c�7r��g:o �:to�'!,���:..���:m,:
s
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(J . C. Haydon & Co . ) .  Address HOWELL GREEN. 
Supt . ,  Jeanesville, Luzerne Co . ,  Pa. $�H��::���ti�LF:�A���he ' l M A C  H I N 1 S T S' Too L S .  

NEW AND IMPROVED PATTERNS. P Foot aud Power Lathes, Drill Presses, Bend for new Illustrated catalogue. ATEVTS at AUCTIOv• Scrolls, Circular and Band Saws Saw .1.. .1 .. 
���'B�:�s,g�3;::8��r��nr'1�� Lathes,  Planers , Drill s ,  &0, p��¥" E�8:1N��.eahl����eJ�et.d3�;'''yJ:k.r catalogue Of outllts tor amateurs or N E W  HAVEN M A N I: F A C T U R I N G CO., artisans. �ew l I ave u ,  Conn. • 

���S3l, � ls6. �H�P��P�nf�ireet, T E L E P H 0 N E Works 1 mile. The George Place Machinery Agency 
Ci ncmnatl, Oll1o. Price U. Pat'd. M achinery of Ev ery Description. -------E-S-T-AB-Ll-"H-ED-184-4-. ------- CIrculars free. HOLCOMB & CO., Mallet Creek, Ohio. 121 Chambers and lOS Reade Streets, New York. 

JOSEPH C. TODD, Porta ble Grain Mills , ENGINEER and MAC'HINIST .  Flax, Hemp, Jute. Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, For Mill and Farm. Built on the eto. I also manufacture Baxter's New Portable Engine durable and sclentillc prinCiples. of 1877 . Can be seen In operation at my store. A one Warranted fully equal to any In the horse-power portable emrlne, complete, 1125 ; two horse- market . Mills for grinding all sub-

Every Man 
H IS OW N 

Printer. 

3 Press �:.:':.t 
(SeIC-mker t.5) 9 Larl!�r sba 
businell. plt-lullre. " OUtlJr or old 

01 Presl'el!, Type, Etc., 
KELSEY & Co. 
Meriden, CODD 

ro=��, :zi�. a�a:J:�u�J
s
:tcl'�Tie&t'; 

three r:.�ni��ec�I�:��: Ir:::r:,ill bulld-

10 Barday s�: N�; �:�:-;ater8Qn, N. I. Engl:���!�n:e��� �;�inlsts, FO R SAL E C H E A P J 23d and Wood St., Phila., Pa. A h d W I R' h d M.DDf.etDrer!P:1r�t�3, s:-.���!�s" InstrDm.uts. I -P----d�-'---T--- 1 very an some est ey IC ar s 
Establlshed ln l8OO. �� Pear St., Phi la., Pa. i on S 0 0  S Breech-Loading Shot Gun. $1 0 to $1 0 0 0 Invested In Wan St. Stocks makes E 0 I L b PI 

' 
fortunes every month . Books sent D_ n e  at e_. an "rs, Drll l _, & c .  

AddreSS B.AXTElr
:

e
J5������r��iT��3 ·St., N.Y . ' DAVID W. POND ,  Worcester, Mass. 

ROOTS' FORCE BLAST BLOWER. 
FIR8T PREMIUM 

A. W A. R D E D  
AT 

PARIS AN D V IEN NA. 

SPEED ONLY 100 TO 250 REV. PER I. SAVES 
HALF THE POWER REQUIRED FOR FAN. 
P. H. & F. M. ROOTS, Manuf 'rs, CONNERSVI LLE, I N D. 
S .  S, TOW N S E N D, Gen' l  Ag't, 6 Cort landt St. , N EW YOR K, 

Addre .. JOHN A .  ROEBLING'S SONS ManutacturerI!. Trenton, N. J . ,  or 117 Liberty Street, New York. 
,.heels and Rope for conveying power long distances. 

Send for CIrcUlar. 

Workin g Models ��r�rlmental.r.:'��flN�lt� 8��ogi.�:�i �o 

ALCOTT LATHES, for Broom, Rake and Hoe Han-
dle.. S. C. HILLS, 78 Chambers St. N. Y. 

��RB B E  S T tiTb1r:r8<Thk�� 
MURRILL & KEIZER. 44 BOLLIDA. Y ST., BALTIMORB. 

PERRY " Co.,. STEEL PE NS. A IBrople box, lor trial, contah:.· 
Inr. our leading 
fle��::l:tllf and " F a l r o n "  
Pen., mal led  on J'eCt'lpt of '6 cl!!. I ... Blakeman, Taylor & Co., Sole Agenta Cor UK, New York. 

MI C R OSCOPES. Opera HIRslles. Spectacles, Meteorological Instrumentsl at_jlreatly reducea prices. �end three stamps lOr lllustrated Catalogue. R. &; J. HEVK, Philadelphia, Pa. 

I MPORTANT FOR ALL CORPORATIONS .AN)} 
MANF'G CONCERNS .  - ll u e r k ' .  'Va l c h 

m a l l ' "  'rime Detector, capabl e of aceurately con. 
trolIiug the motion of a watchman or paLrolman at the 
ditJerent stations of his beat. Send for circular . 
J . E . II (; E IC K , P . O .  " o x  9 7 9, 11" " to n . lU allll 

N. B .-The suit against Imhaeuser &; Co., of New York, was decided In my favor, J ,me 10 1874. A line was assessed a�ainst them Nov . 11 -J876. for selIing contrary �Yo!�: i��rI'iigi�� 
t
l;: ;,�U�tent

e
�ar

s
b�')[��� �It�

s
�':,� cording to law. 

THE DRIVEN WELL. 
��"; :::3 �e���7 t\�:����e�:8�r ,��lnl.J�rl�h:� 
A m .. rl .. all Ilrivrn \Ve l l  Patent, leased by the year to responsible parties, by 

W M .  D. A N D R E W S  &. B R O . ,  
NEW YORK . 

W E T H E R I L L &, B R OT H E R, 
PIIILADELPHIA. 

:J:=I U R. E  � :U: Z T E  I... E A. D . 
ICE AT tl.oo PER TON. 

The PICT ET A R T I F IC IAL ICE CO., 
Room 51, Coal and Irl'.!r!c��, P. O. Box :nl3, N. Y. 

BI�3!'St 
Liquid Palnt8, BooIng, Boller Coverings, 
Steam Packi n g, S heath in gs, F i re P roof Coat ings. 

Cementa &:e. SEND POR DEICRIPTIVE PRICK. LIST. 
H. W . .. O H N S  M ' F ' C  CO. 81 MAIDEl! LAIE, I .Y, 

PEBFECP 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers 
magazines. and pamnhlets. b.18 been recently Improved 
and price reduced. liubserlbers to the SCIE"'TIFIC AM
ERICA '" and SCIF."'TIPIC AMERICA X SUPPLEMV"'T can be 
supplied for the low price of �.50 by mall, or �.25 at the office of this paper . Heavy board side. : In.miptlon .. SCIENTIFIC AMERICAN," In Jdlt . Necessary for 
every one who wishes to preserve tlie paper. 

Addre .. KUNN &: CO., 
PubUshers ScmNTD'IC AMERlCAlII. 

1�'!'�(�nll;JI{I)ttll;JI'�i 
The only Machines giving a solid core showing exact nature of rockA nnQAPd t h,·ou",l. 

THE AME R I CAN DIAMOND  ROCK BORI N G  Co.  
S E N D  FOR PAMPHLET N E W  YORK 

aa OElN'r 
CHARJI MICROSCOPE. 
CHEAPEST IN TIlE WORLD 
140",IS .. &M tim.. Eqaal '" 
l:�:f :J.er '1::r;;!�'l!hs:: pIe by mall, ponpald, 2& centI. 

". BRIDE .. CO., 
187 IINIUI •• " Wew York. 
Ne .. lUulralo4 CInaIar 01 

1I",.w..1ne. 

Weight, 8 Ibs. 6 ozs.; 10 gauge ; central lire ; Brazier 
locks. A l\r8t-class gun In every respect, and but 
slightly used. A gun suitable for general shooting . 

.Also a very line double-barreled, centrai llre 

EXPRESS RIFLE, 
No. 577 bore. Weighs about 8 Ibs. English sole leatber 
case with tools complete. A splendid weapon for deer 
and bear shooting. Built by E. lI. Riley '" Co., London. 

Address HODGKINS & HAIGH, 
298 Broadway, New York. 

Pyrometers. g��n 8
h�:n,Ia!':�p� 

Boller Flues, Superheated Steam, 011 "stillS, etc. 
HENRY W. BULKLEY, Sole Manufacturer, 149 Broadway, N. Y. 

CA V EA·rS. C O P Y R I G HTS, TRA DE 
MA RKS, E'.·C. 

Messrs. Munn & Co.,  in connection with the publica' 
Ibn of the SCIENTIFIC AMERICA", continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In Ihls line of business they have had OVER THIRTY 
YEAnS' EXPIJ;RIENCE, and now have "nequaled facililiel 
for the preparation of Patent Drawings, Specillcat ions, 
and the Pro.ecution of Applications for Patents in the 
Cnlted States, Canad", and Foreign Countries. 1Iles .... 
)l[unn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and BeporiS ou Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents lind how 
to procure them; directions concerning 'frade 1Ilarks, 
Copyrights, Designs, Patents, Appeals, Beis.ues, In
fringements, Assiguments, Rejected Cases, llints on 
the Sale of Patents, etc. 

F01'ei(I" p"te .. tll.-We also send,free Of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patent. in all the principal coun
tries of Ih� world. American InveUlors should bear in 
miud that, as a general rule, any invention that is valu
able to the patentee in this country is worth equally as 
much In England aud some other foreign countries. 
Five pat.ents-embracing Canadian, English , German, 
French, and Belginn-wi1l secure to an Invelltor the ex
clu.lve monopoly to his discovery among abont ONB 

HUNDRED AND FIFTY MILLIONS of tbe most intelligent 
people in the world. Tbe facilities of bu.iness and 
steam communi caton are s uch that pateny. cau be ob
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an EngUsh patent Is 
$75; German, $100; French, $100; Belgian, 5100; Cana· 
dian, S50. 

Copies of Patent •• -Persons desiring any patent 
is "ned from 1836 to November 26, 1007, can be supplied 
with 01llclal copies at reasonable cost, thc price de
pending upon the extent of drawings and length of 
specillcations .  

Any patent Issued since November 27, 1867, a t  which 
time the Patent 01llc,e commenced printing tbe draw
ings and speciJications, may be had by remitting to this 01llce $1. 

A copy of tbe claims of any patent Issued since 1836 
wID be furnished for $1. 

When ordering copies, please to remit fo� the .ame 
as above, and state name of patentee, title of inven
tion, and date of patent . 

A pamphlet, containing full directions for obtaining 
United States patents .el lt free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
mauy engravings and tables important to every pat
entee and mechanic, and is a nseful haud book of refer
ence for everybody. Price 25 cents, mailed free. 
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