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certainly is the most expensive. The alloys of copper, anti. 
mony, and tin, or so called white metal,are bad makeshifts, ae 
well as the so called lead composition bearings of lead and 
antimony; for it is imposeible to give these alloys a hardness 
approachiDg that of the revolving axle without renderiDg 
them brittle. If an alloy is used sufficiently hard to avoid 
great wear, these bearings will heat much and are very brittle. 

On most of the English, Belgian, German,French, and par· 
ticularly on American railroads, white metal, and especially 
lead composition, bearings are little used, and this with good 
reason; for what would become. for instance. of a white met· 
al be, ring on an American railroad. where the bearings are 
subjected not only to heavy loads. but where they have to 
travel thousands of miles on rails belonging to other com· 
panies. and therefore are not much looked after. 

Gun metal bearings. alloys of tin and copper. are not often 
homogeneous. with exception of the alloy of 17 to 18 per cent 
of copper, which is the most trustworthy alloy of tin and cop. 
per. In alloys containing a lower percentage of tin. the lat. 
ter segregates in the form of tin spots. when the alloy cools 
slowly. All other compositions in use for bearings, such 
as 12 to 17 per cent of tin and 88 to 83 per cent of copper, 
do not make homogeneous b�arings, unless they are cast in 
chill molde. which in practice is impossible. This hetero. 
geneity of gun metal bearings is dangerous, as it produces 
gripping. and thereby a rapid wear. This srecific quality of 
gun metal beariDgs (to grip) is theoretically easily explained: 
In cooling. the softer metal (composed of from 7 to 10 per 
cent of tin and 93 to 90 per cent of copper), being the less 
fusible. sets first. forming the skeleton of the bearing; later, 
the very hard and brittle alloy.containlng 17 to 18 per cent of 
tin and83 to 82 per cent of copper, eets and fills the pores 
of the softer skeleton. The particles of the harder alloy are 
elLsily torn away by the axle if the bearing is not sufficiently 
lubricated ,and these tear the skeleton composed of the softer 
alloy; this I have frequently observed at rolling milla where 
the beariDgs were not sufficiently lubricated. and where par. 
ticles in the form of small llakes peel off. 

A good bearing which answers all purposes must not be 
homogeneous, but must consist of a stroDg and tough skeleton, 
the hardness of which nel!.rly equals that of the axle, in order 
to rflsist shocks without deformation, and the pores of this 
IIkPlaton must be ll11ed with the soft metal or alloy. 

The nearer the hardness of the skelton approaches the hard· 
ness of the axle, the better the bearing will resist the pres· 
lIure or shocks; and the softer the metal filling the pores, the 
better the bearing is in every respect. Such beariDgs are now 
made by meltiDg two or more alloys of different hardness and 
fusibility togeth�r, in such proportions that necepsarily a se· 
paration into two alloys of definite composition take. place in 
cooling. 

Phosphor.bronze bearings consIst of a uniform skeleton of 
very tough phosphor bronze, the hardness of whIch may be 
easily regulated to eq ual the hardDliss of the axle, while the 
pores are filled with a soft alloy of lead and tin. 

Such a phosphor broDze bearing may therefore be considered 
as h1l.ving its wearing surface composed of a great number of 
small bearings of very soft metal encased in the tough and 
stron� m etal which equals the hardness of the axle; on the 
planed bealing su.face this molecular disposition cannot be 
detected by the naked Aye, but, if examined with a magnify. 
ing glass, the truth of the above will at once be seen. An· 

other practical proof can be given by exposing such belLrings 
to a dull red heat, when the soft alloy will sweat out, and 
the hard, spongy, skeleton·like mass remains. 

h. this consist tbe great advantages of phosphor.bronze 
bearings. which is proved wherever tested; for while the axle 
partly rnns on a very soft metal and thus obviates heating, 
even if not sufficiently lubricated, the harder part of the bear. 
ing, its skeleton, does not allow of wear taking place; and &8 

the hardness is arranged to equal the hardness of the 
nxle, wear is reduced to its very minimum.-Dr. Oharle8 
Kunul 

••••• 
U.e oC Iron In.tead oC Lead Shot In the Rln.lnc 

oC BoUle •• 

Lead shot, where so used, often leaves carbonate of lead 
on the internal surface, and this is apt to be dissolved in the 
wine or other liquids afterward introduced, with poisonous 
results; and particles of the shot are sometimes inadvertently 
left in the bottle. M. Fordos states that clippIngs of iron 
wire are a better means of rinsing. They are easily had. and 
the cleaning is rapid and complete. The ilon is attacked by 
the oxygen of the aIr, but the ferruginous compound does not 
attach to the sides of the bottle. and is easily removed in wlLlh. 
lng. Beside!, a little oxidized iron is notinjuriouB to health. 
M. FordoA further found that the slight traces of iron left had 
no apparent effect on the color of red wines; it had on white 
wines but very little; and he thinks it might be better to use 
clippiDgs of tin for the latter. 

••••• 
Fallt Steamlnl!(. 

One of the finest and fastest steamboats on the Hudson 
river is the Mary Powell. Recently she made the distance 
from New York to Piermont,28 miles, in one hour, while 
the actual running time to Poughkeepsie, 74! miles, was Sh. 

19m., or at the average rate of 2 21- miles per hour. Boiler 
pressure, 37 lbs. The Powell is fitted with the ordinary sin. 
gle vertical cylinder, walking beam engine. 

••••• 

P ARASITES.-It is common to note that each specieR of 
animal has its own parasites, which can exIst only upon 
creatures which have more or less kinship with their host. 
Thus the aBcariz mllstaz. which torments the domestic cat, is 
found in all species offdia, while the fox. so closely resem· 
bliog the wolf or the dog, is never troubled with the t<enia 

,enata, common in the last llientioned animaL 

TIlE VIBRATIONS OF BOLIDB OPTICALLY BTU DIED. 

Profdsllor Ogden N. Rood, of Columbia College, communi. 
cates to the American Journal of Science and Art8 a new 
method of ascertaining whether two tuning forks, for ex. 
ample. are in unison, or to determine the difference in the 
number of vibrations executed by them in a second. A 
short piece of fine steel wire is attached to each of the forks, 
and the latter are lIupported as shown in Fig. 1. The forks 
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are now set in vIbration, and the intersection of the wires 
viewed against a bright background with the aid of a small 
telescope. When the difference in phase is O. an appear. 
ance like Fig. 2 is produced, which changes to Fig. 3 when 
the difference in phase has increased to one half a complete 
.vibration. If the forks differ by an interval of an octave, an 
almost equally distinct figure will be produced, as is seen in 
Figs. 4 and 5, which represent the characteristic appearances 
in this case. Somewhat leBS distinct and more complicated 
Ilgures are given by the quint, the duodecimo. and the double 
octave. 

It is easy with this method to bring a vibrating string 
into unison with a given tuning fork, or to adjust it so that 
the interval shall be II. quint, octave, twelfth,or double octave, 
above or below. It is also easy to ascertain the number of 
vibrations made by a string in a given case, by the aid of a 
bridge and a properly selected fork making a known num· 
ber of vibrations, the string being shortened till it furnishes 
one of thli above mentioned figures, and executes hence a 
known number of vibrations, after which the number of vi. 
brations made by its whole leDgth can readily be calculated 
by a well known law. 

To bring two cords into unison, or to produce one of the 
above mentioned intervals, a cork cut at an angle of 45' is 
placed 113tween the strings on themonochord,and, supported 
at this angle,is a Imall piece of looking glass of good quality. 
The rellected and vertical image of the farther string was 
then seen in the telescope crossed by the horizontal image 
of the nearer strIng; and the mirror being turned 10 as to 
rellect,at the same time,light from the sky, all the conditions 
were fullllled. 

Rods or bars, supported at one extremity or at two nodes. 
and provided with fine terminal wires, can by this method 
be brought Into unison, or have one of the above mentioned 
intervals established between them. A preferable mode, 
however, is to study them in connection with the monoc hord 
and a tuniDg fork. The entire string of the monochord is 
Ilrst brought into unison with a tuning fork, or some defi. 
nite interval established; the cord and rod or bar are then 
combined at right angles, and the bridge moved till unison 
is again effected, when it is possible to calculate the num' 
ber of vibrations actually executed by the bar or plate. If 
the fine wire is attached to one side of a bell, the number of 
vibrations executed by the bell can readily be obtained with 
the monochord in the manner already indicated. 

Vibrating membranes can readily be studied in this way 
by attaching to them a small piece of fine wire bent with 
two right angles. and using them in connection with the 
monochord or a tuning fork. 

The more important of these figures may be easily reno 
dered visible to a large audience. Wires about a milimeter 
thick are attached to two tuning fork. placed in front of a 
magic lantern ; an image is formed on the screen with the 
aid of a lens of about 0 '815 inch focal length; the figures 
are then well shown, along with certain of their details not 
particularly mentioned in this article. 

••••• 
Great Expo.ltlon •• 

A correspondent of the New York Tribuna writes from 
VIenna that the 10111 of the Austrian go'Vernment, in its out. 
lays on the recent GrelLt ExpositIon of 1378, wall nine mil. 
lions of dollars. We have heretofore chronicled the recent 
luspension of the series of annual World's Expo.itions, 
which were inaugurated by the Exhibition Commission 
in London, and intended to continue until 1876. The loss· 
es were so heavy that the Commission was obliged to dis· 
continue them. In view of facts like these, the American 
people may congratulate themselves that CODgress, at Its 
last session. refused to authorize the squandering of public 
money on the Centennial Exhibition at Philadelphia. The 
truth is that this Great Exposition business has "played out." 
It has ceased to be an attraction for the masses, and is chief. 
ly useful for the advertising purposes of enterprizing deal. 
ers. 

e .•.• 

C. H. C. suggests that telegraph companies plant treel! on 
which to hang theIr wires. .. In most sections of the coun· 
try, the tree first planted would cost but little more than a 
pole, and after t wo or three years in growth would be a per 
manent pole whIch not rot at the bottom or need resetting, 
and would be seldom struck by lightning. Having many 
times Beell from three to a dozen poles, in a row, shivered by 
a charge of electricity running along the wires, the above 
question &rose in my mind." 
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Some weeks since, the Plttsburgh I>iapatch of this city 
published a list of saJes of housis in Pittsburgh doing a 

business of over $50,000 a year. The list was very imper. 
fect; but ae it is so difficult to get statistics in Pittsburgh 
we have compiled from this list, which was copied from the 
assessor's list, the items relating to our iron. steel, copper. 
and glass industries, believing that, imperfect as they are, 
they will be of value. We do not give the totals of each in· 
dUfltry, as this would by no means gi'Ye the volume of busi. 
ness. We would also say that none of the Allegheny manu· 
facturers are included in this. 

In the entire list there are but two houses outside of those 
connected with the iDdustries given below that did a buli· 
ness of over $1,000,000. As will be seen, three houses in the 
iron or steel business did above this sum, namely: Jones & 

Laughlins, J. Painter & Sone, and Hussey, Wells & CO. 
IRON. 

Grall', Bennett & Co ............ '914,7110

I 
Lloyd & Black ................. . '540.400 

J PaInter & 80n . ............. l.439.600 Zng & Co ......................... 704.690 Ches •• Smyth & Co .............. 6�5.400 Shoen berger & Co ............. .. 740.0oo Jone. & Lau�hlln .............. 2.750.roo Wm. ClarK & Co ..... ............ �81900 

:��iY .. ;,n� 8':;.11: &·iii.,,,rum::: ::::J�:�,�I�������fo�e�':t, �o��:: :::: ::g��:� 
• Inoludlng .teel. 

STEEL. 
BInger. Nlmlck & Co ........... f879,tlOOIPark. Bro. & Co ............ .. .. '4�8,�00 Ander.on & Wood. .. ........ 917,300 1 Pltt.Dur�b Steel Caotlng Co . .. 87,5(10 Hn •• ey. Wello & Co ............ 1.150.000 MlIIer. Barr & Parkin ......... . . 559.000 

GLASS. 
�3ri'�b��I}g�:. �°C'ci: ::.:::.::'1�;:� 11�?:rl:�g�tg'�n �. ��:: '.::: .: .. $�.:: McK"e Bro.. .. ................ 230.500 Gla ••• Nell ey & Co .............. 451,400 
B McKee & Co ............. ... . IRB.OOO Cry.tal Gla •• Co ................ 9"sro R C, Sebmertz & Co ........... 112.2<:0 Atterbury & Co ................. 168.800 
��:.,�I������lhl ••• ·CO::::::: I��:� ��:�;"tl.CpP. .. ;.·&·cO:::::::::: �� � 
1���oKi;!'�nJOGl� ...... ��::::::: Igf;��� g��I .. 'Wue�c!!o:I�M.?�::::::: 1�:� Ja •. iI. �on & en . . ............ H9.400 KIng, Son & Co . ................ 166.SCO 

�:::lt�Ro"�lr� 2�o:·.::::::::: tM:� Dorrlngton Bro .. ............... 81.800 
MISCELLANEOUS. 

Brenneman & W.lIack. bJller . ......... ..................... ........... , 58.100 A. Hartnnee & Co., engine •• etc .... ................ ................. 326000 Wm. Mlller.forg ..... ..................................................... 140.900 

:,. �J;.t{��e&s60�0�gI1:�l:::: ' ::::::::::::::::: : :::::: ::::::':.:::::':.::::: 1�:�gg 
W. P. Town.end & Co .• rIvet . ..................... .................... IS�.OOO A. Bradley & Co • •  tov ............................................. .... 74.200 

��a�:.v;�l�e� O':·b����T�eii.·.'.:' .. ::::: ..
.
.
. :: :: :: : .. :::::: ::::::::::::::::::: 63�'� 

w. Grall: & CO'1 pipe ................. .................. ................ 178.400 Jacnb". & Nlm ck Manufacturing Co .• novelty good . ... . .......... 1�3.100 

���l &H��. c�P8g� .io�;;,; '::::::::::::::::::::::::,::'.: '::.: :: ::::::::: : : 1�'m 
�It�h!l�'mv�n�gn �og��� stove.:::::::::::::::::::::::::.::::::::: ::: i;g·'ggg 
�I:mr� �g.� ... ����I��.ry ... : .. :::: .:.:.:::::::.::::::::::::::::::::::::::::: l��:gn 
:tob�alfI6H�r�.f�·6g�����e.·::::::::::::::::::::::::::::::::::::::::: 2�t� L. Petenon • .  Jr. & Co,. founder ......................................... �6 SOO Alex. Speer & Son •• plow . . ... ............................ ............. I�O.!IOO 
�y�k���·t.a.!�.�a8°& g>����';:nii.;r.::::::::::::::::::::::::::::::::::::: l�.:: A. Frencb & Co .• • prlng .. ............ ................................. . 866:600 
¥gR���·�o����'ifu.fer��::. ������.���. ���.�:::::::::: :::::.: :::::: ::::::: Jl1� 
rr·'t�r��·L���rie�r c�, ,c�oo�o�����::::::::::::::::::::: :::::::::::::::: :::: i3'Jil8 Lewlo & Ros.lter. fonnders ............................................. 90;000 

-AmerIcan NanJifacturer '" Non World. Pltt.burgh. 

IMPORTANCE OF ADVERTIBING. 

The valne ofadvertlRlngluo well nnderstood by old embllsbed bnalnea. 
I1rm. tbat a blnt to tbem I. nnneoes.ary; bnt to person. e.tabll.blng a new 
bn.lne •• ,or bavtnll forsale a new artlcle.or wl.hlng to oell a patent. or I1nd 
a mannfactnrer to work It: npon .ncb a cIao., we would Impre.s tbe Impor· 
tance of advertlalng. Tbe next thing to be con.ldered I. tbe medinm 
tbronllb wblob to do It. 

In tbla matter. dl.cretlon la to be n.ed at I1nt; bnt experience will loon 
determIne tbat paperl or magazine. having tbe large.t clrcnlatlon. among 
tbe ela.a of peraona moat likely to be In tereated In tbe artlole for BBle, will , 
be tbe cbeapelt. and brlnll tbe qnlcke.t retnrn.. To tbe mannfactnrer of 
all kind. of macblnery, and to tbe vendor. of any new article In tbe 
mecbanlcal line. we believe tbere II no etber .onrce from wblcb tbe adver· 
tlaer oan get a. apeedy return. a. tbrongb tbe advertl.lng colnmn. of tbe 
SCIENTIFIC AMlCRICAlf. 

We do not make tbe.e .ngge.tlon. merely to Increaoe our advertlalng 
patronage. bnt to direct per. on. how to Increa.e their own bnllne ... 

Tbe SCI1INTIl'IO AlIE1IIOAN bas a circulatIon of more tban 4�.000 cople. 
per week. wblcb I. probably greater tban tbe combined clrcnlatlon of all 
tbe otber panera of It I kind pnbll.bed In tbe worm. 

NEW BOOKB AND PUBLICATIONB. 

THE AMERICAN GARDEN, a Monthly Illustrated Journal 
devoted to Garden Art. Edited by James Hogg. Terms 
$2 a year. Brooklyn, N. Y.: Beach, Son, & Co., 76 Ful. 
ton street. 

Thla excellent Jonrnal l. now In It. tblrd year. and tbe I •• ue for Septem. 
ber.1874. commence. a Bew lerl.a. It baa been plaoed under tbe edltoroblp 
of Mr. JamesHogg,whoee renown as & gardener and 0.8 a writer on his art, 
In It I many and varied aspeet •. I. widely extended. We predIct an exten· 
ded clrcnlatlon for tbl. periodical. under tbe new management. 
TITUSVILLE, OIL CITY, AND FRANKLIN DIRECTORY FOR 1874. 

CompilEd by J. H. Lant, Titusville, Pa. 

Itttut �mtritau aud �ortigu �attuts. 
Improved Con.trnctlon of tbe After HnU .. of Yacbts, etc. 

Emp.on E. Mlddleton.Sontbampton.England.-Tbls Invention baa for It. 
object to Inereale tbe capacity of vea.ela for carrylag cargo or balla.t. to 
enable tbem to carry more oanva. to Improve tbelr .alllngqnalltle •• and to 
make tbem .aler In rongb weather and In beavy gale.of wind. Tbe Inven. 
tlon oon.IIUln tbe auangement of tbe .tern post 01 yacbt. and otber vea· 
ael. wltb Ita lower end Inclined to tbe rearward at an angle of 4�·. more or 
Ie .. , In connection wltb a corre.pondlng rearward exten.lon of tbe keel. 

Improved Saw Gummer. 

Jason W. Mixter. Templeton. Maaa.-A.. gnmmlng macblne. bave been 
heretofore constructed, the carrla.ge wa.ys a.re cast on the machine, 80 that 
the carriage and cntter cannot be adjn.ted to alter the direction 01 tbe cnt ; 
and tbe cntter being placed npon tbe end of tbe .balt. bnt one jonrnal 
bearing and bnt one crank can be uaed. In tbe preaent device. by attacblng 
the carriage and cutter Bbatt and teed screw to an adjustaole" way" frame , 
tbe operator I. enabled to vary tbe direction of tbe cntter .o al to cnt more 
toward tbe center of tbe law. I! de.lred. Tbe cntter .baft IB .npported by 
an onterbearlog on & curved arm. Two cranks may be naed Instead of one 
for operating tbe macblne, wblcb may be applied to eltber .tralgbt or clr· 
cnlar lawi. and wltbont taking tbe latter from tbelr arborB. The cntter la 
made detacbable. 10 that It may be challired to adapt It to the dlamete or 
8I&e of tile 8& li' • 
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