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ot the pin and then slowly rOlling it along the table. 
Let the furthest end of the table represent the anchor
age on the the other side, and another pin the other 
shore, and he will find, when the spool arrives at 
that Fud, tbat two len;.!ths 01 thread have been lai,1. 
Thcse traveling wheels cross every eight minutes, 
and lay five tuns of wire per day. 

There ale to he hnt two cables to this bridge, one 
on each side. Each cable is to be composed of seven 
stral1rl�, :'ud each strand of seven hundred and forty 
of tbese one-eighth inch wires. Every strand is laid 
from shore to shore, fastened in its own shoes, one 
OD each side, and each shoe is then sunk into its bed 
or socket, and tlllls firmly connected with the anchor
age. The traveling wheels having laid these �e';en 
hundreu ami fony wirrs on each side, and all ot 
those hONing been secured, they are bound about the 
eutire lcngth with wires, at mtervals of nine inche&. 
The men who do this work travel along the strtlnd 
on a sliding platform from shore to shore, forcing the 
wires togGther tightly in a round shape, by means cf 
po-;;erfullevernge, and then binding. Then foHow 
the men with oil and paint. 

ADJUSTING TIlE SHOES. 

The strand having been thus completed, the shoes 
are let fOl'ward to tlieir sockets in tho anchorage 
connect:o!)�, and the strand thus allowed to slowly 
1all to its place trom shore to pier, from pl€f to pier 
across thQ rlver, and then again from pier. to shore. 
Iu doing this, tremendously powerful tackle is 
brought i nto use on both Sides-ropes of iron one and 
a hall incbesthick, any number of them, and a system 
of lJJocks and pulleys of heavy iron, done up in huge 
-pro[JortiGns. Four slrands have been completed on 
eithor side-Eight in all. 

Each cahle will be twelve and a halt inches in 
di:>rneter, composed of seven strands, Elach strand 
of seven hum1reu and lorty wires, each individual 
wire having a strength of one thousand seven hun
dred pounds. 

TUE SADDLES. 

The piers or towers hold these cables at the re
qllisite altitude, with their massive heads. On the 
tops of Lhese towers, embedded in the rocks, are 
plates of cast iron, on which are fixed the' saddles, 
tOo·-· 0'1 0',\"'1 oun tor eacb cable. The saddb weighs 
14,000 and ti,e plates 17,000 pounus. Through a 
groove of the saddle runs the cable, and between the 
saddle and ils plate are small ir:m rollers which al
low of the moving of the plate a very slight space, 
in case of an extraordinary necessity. These saJdles 
are to be covered with the tlnirty feet high ornamen
tal tnrrets before mentioned. 

THE SUSPENDERS. 

ArolluJ a model of the cable, or a section of it, 
may be noticed an iron strap, four inches wide by 
one-halt inch tbick. Attached to thie, where it is 
brought together, is a conical socket into which the 
end or llw suspender is to be fastened by being spread 
and covered with lead. The suspender is a wire 
rope one and one-eighth inches thick, by which the 
hridgeway is connected with the cable and suspended 
tlwrefrom. Every five feet, on each side, there is to 
be one 01 these powerful suspenden. In the very 
middle ot the bridge, solid one and three· quarter
inch iron rods will take the place of the wire ropes. 
When the strands shall have been all finished they 
will be brought together, seven on each side, to form 
the I)ub:e::; the straps will be shrunk on, red hot, and 
tile suspender conuections made. There will be six 
hundred and forty-eight of these straps, sockets and 
suspenders in the structure. The suspenders and 
connections are made at the Wire Works of Mr. Roe
bling. Trenton, New Jersey. 

TIlE BRIDGEW AY. 

The construction of this portion of the improve· 
ment will be but a trifle in comparison with the stone 
and wire work. The total length including ap
proaches from Front street, Cincinnati, and Second 
street, Covington, will be 2,252 feet; length of main 
span from center to center of towers, 1,057 feet; to 
tach land suspension, 281 feet; width of bridge in 
the clear, 36 teet; hight above low water, 100 feet; 
(and here tbe reader will have recalled to recollection 
the fight in the Legislature and Council, three or four 
years SillCP, over the proposition by the company to 
have this reduced from one hundred and twenty to 
ODe hundred feet, and in which the company was 
finally successful, notwithstanding the immense op-

position.) There will be five hundred thousaud feet and the same collected in a receiver so as not to be 
of lumber in the bridge way, all of which will be allowed to float through the atmosphere. Hereto
thoroughlysoakcd in tar in tanks on the Covington for!) gre�t comphints have been made by families reo 
side, where the planing mill is located. 'rhe wrought- sidin� in the vicinity of sustar refineries a2ain�l the 
iron floor beams, the length of two of which makes t be clouds of dust wbich otten fill the air and settle upon 
width of the bridge, ale nineteen ieet by five inches, the grou.1ds and upon articles exposed i11 the air, 
and there will be two joinell in one, in every five thereby inflicting mucilloss aud inconvenience upon 
feeL of the bridge-one to each suspender. The laundresses and others. These complaints have 
weight is twenty pouuds per foot. These were made threa�ened to effect the removal of sugar refineries 
at the Buffalo Union Iron Works. Two iron trusses, from inhabited to uninhabited places, anJ their reo 
ten feet high, will separate the foot roadways, one on • maval to such plac')s would result in increaspd cost 
each side, fromlhe carriage ways; and flat-iron tracks, ot carria.ge and laoOl', and in diminishing facilities for 
of accommodating width, w:ll-be laid for whpels to bIBines,. This invention Lloes away with these COI11-

run upon. The wrought-iron girders, thirty feet long plaiuts by removing their cause. Thomas II. Quick, 
and twelve inches w;de, wlll rUll the entire lengtb, 118 King street., New York City, is the inventor. 
un1er the middle of the bridge. Ornamental iron Button,- 'I'his invention consists in the arrange
railings will protect the foot passages on either slLle ment of a pointed stud with a suitable &haped or 

NEW INVENTIOl'1S. 

Oyster Cracker.-This illV€ntion relale3 to an in
genious implement, e:lpecially intended for the crack· 
ing or breaking of oysters and other shell fish, etc.
although it Clln be applied to the cracking of nut�,
whereby the oysters can be cracked and opened in 
much less time lban with the knife now commonly 
used for su�h purposes, and without lhe least �pat
tering of the mud over the clothes Ot' abouL the room. 
This implement consists of a fixed and It movatle 
jaw, the'latter being arranged and operated through 
the means of a lever handle, in such a manner, that, 
if the end of the oyster which is to he cracked or 
broken or a nut, be first placed between the two 
jaws, the LUovable jaw can be brought down upon the 
oyster or nut, as the case may be, with sufficient press
ure to brea.k or crack it, a3 de3ired. W. P. Lyon, 
Portchester, N. Y., is the inventor. 

Axle Box Cover.-Hundreds oftulJS ot covers are 
annually lost Oil the railroads 01 this country, oil 
wasted, and brasses worn out, from the lack of a 
simplp, and economical means 9f adjustment. Thc 
first cost of an ordmary axle box is greatly enhanced 
by toe lab:>r required to produce a perlect joint be
tween the cover and the outer surface of the box. 
The box is necessarily ridged alon£( tbe parting from 
the variable manner in which flasks uuite. The pe
culiftrity ot this lin-eullon is the usc of an over 
flanged cover, fiLting against a seat on the inner sur
face of the box_ The cere of the box after being 
pasted together, is black washed and smoothed on 
t!Je surface intended for the seat. By this means a 
perfect seat is always insured, and the box is ready 
to be place 1 on an axle without filing or chipping. 
The cover, whhlh is entered and temoved in a similar 
LUanner to a hand-hold plate, has cast in its center a 
standing bolt, square for a short distance, beyond 
which a thread is cut to the end of the bolt. Over 
thQ square part of the bolt fiLs a cast iron' bridge, 
and on the thread a bulb·haudled nut. When bolh 
of these are in place, the point is burreJ, thus pre
venting the possibility of loss. The bulb handle 
counteracts any tendency to rotation by its weight. 
EI'en it rotation were possible, the cover could in no 
ca$e be lost; it would always drop inside of the box. 
No wrencJ. is required when oiling, or renewal of 
brass are necessary. The saving in first cost of a 
cover fitted on this plan over lhe ordinary arrange
ment of two bolts and lugs is more than one-half. 
The box is in successful operation on different roads. 
William S. Auchincloss, New York City, is the in. 
ventoI'. 

Puri;Jying Animal Coal.-In refining sugar, where 
animal coal or bone-black is used in the process, it is 
customarj after the sirup or liquor has been filtered 
through the mass of coal, to reburn the coal in order 
to destroy tbe impurities collected in it from the 
liquor, and thus prepare it for being used again for 
filtering. But before the said coal can be used again, 
the dust and impurities found therein,and such as are 
produced in the process of combustion, should be reo 
moved, because it they are allowed to remain great 
danger results to the sugar. The devices and means 
used hitherto for removing the dust and other impuri
ties from animal coal have not been inefficient because 
they have not sufficed to remove the impurities aUll 
foreign substances therein after reburning. This 
invention consists in a novel constru�tion of appara
tus tor treating the re):mrnt coal by the use of which 
dust and other impurities are efficiently removed, 
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cur red gr90ve, in c(lmbiualioll 'Nith a; pin or key pro· 
jacting from the inner surface ot the hollow "bank of 
a button, with a suitable Rpring secured io the ex
terior cr int"lrior of said shank or to the exterior of a 
pointe,1 stud, in sUilh a manner that by mODns ot the 
pointed s�ud toe material to which the buttun is to 
be attached can be rpa<1ily pierced, and by introduc
ing said stud int.) tbe shauk, and slightly turning it, 
the key is made to catch in the recess of the groove 
in the sLud, and the button is securely held; by a 

slight co mpressiolJ of tb .. spring the stud can be r(l .. 
leased aud the button detached whenevet· iL may be 
desirable. John 1\1. Jobnson, New York CiLy lBox 4, 
Station F), is the inventor, and Lhe patent was issued 
April 17, 1866: 

Pantooraph Machine -This iuvention relates to 
pantogmphic engraving machines, and consists in 
certain novel devices aud combinations whereby the 
�achine is made capable of producing copies of the 
same size as the pattern; also of producing copies 
either smaller or larger than the pattern, but pre
serving the relative proporLions; also of producing 
cop:es with any selected part 01 the oullines out of 
proportion; also ot producing a series of paraI:d 
lices by means of a ruler which is made to advance 
over the pattern by the action of a pawl and ratcbet. 
One of said nevel devices is a transparent tracer, 
consia Ling of a glass with a dot on its surface, to 
be used instead 01 a metallic tracer. One a}'_-,ll\I.J.!�O 
of such a tracer is Ecell in tf[lcing from a p::lver 
sketch where a metallic tracer will obscure a portion 
of the line to be followed. Edmund Oldllctm, Brook 
lyn, N. Y., is the. inventor. 

Discharge Spout Jor Bottles, etc.-This device is 
intended for application to all kiuds of apothecaries' 
bottles, graduates, etc., also to many household arti
cles, such as cans, jugs, measures, ctc. One of its 
ends is to be Inserted in the head of the boLtle, and 
this is the receiving end; the other is the discharging 
end, and it is tapered off so :IS to form a spout that 
will conduct the liquid trom the bottle without any 
liability of the same being - spilled. As further secu
rity against the above contingen.,y, the spout is en· 
circled with a continuous inclined trough arranged 
so that it will conduct back into the bottle any 
liquid which might run over upon the outside of the 
spout. A crap may be used for closing the spout, 
and in �uch case no other corking or sLOppillg of the 
bottle will be necessary. Dr. L. B. Myers, of Elmore, 
Ohio, is the inventor, aud the patent was issued on 
April 3, 1866. 

Portable Fence.-This invention relates to a novel 
construction of a fence, especially intended_ for farm 
and garden uses, and it consista in constructing the 
fence in separate sections or parts in such a manner, 
and in so connecting them together, or to �uitable 
posts, that the fence will accommodate or mother 
words, adjust itself to any irregularities in the sur
face of the ground which is to be fenced in by it, that 
is, whether more or less Inclined or hilly; the pe
culiar manner of hanging or connecting the several 
sections of the fence to the posts, enabling them to 
turn or set at any desired angle or direction with 
regard to each other, according to t!le necessities or 
circumstances of the case. John Thompson, WiI
liamstmrgh, N. Y., is the inventor_ 

Mac1<inery for the Treatment of Ores.-In this 
machine the ore is passed in through a constantly 
descending and continuous series of operationI:' 
whose object is to pulverize and desulphurize the 
ores and thus extract the precious metal by amalga
m�tion, by means of the fumes of mereury, and me-



chanical trituration. The successive devices consist of 
a stamping mill, a series of crushing rollers; a roasting 
furn�ce in which the ores are treated with alkali, a 
cold water tank, an amalgamator, an arastra and a 
seconll amal;!:amator. The fumes are eondensed in It 

chamber and the water supply for that and other parts 
of the apparatus is derived Irom elevatl'd tank,. For 
r:ghts in said patent address the inventor, John 
A. Hitchings, 99 Bond street, Cleveland, Ohio. 

A Neu' Photographic Washing Apparatus. 

The imporlance of having pholographlc prints 
lhor(>ughly washed can never be too strongly insiilted 
on. A breach of this duty proves disastrous not only 
to the permanency of the picture, but in many cases 
to the reputation of the p hotographer, and inciden
tally to our art-�cience itself. So much does it effect 
the photographer that it would not be difficult to 
point out instances in which once 1l.0urish:ng busi
nesses have dwindled down to a seriouB extent 
through the bad reputation attached to the per
manency of the prints issued. There are, indeed, 
few possessors of well-stocked albnms who al'e not 
alive to this fact, that the otherwise high reputation 
attached to the name on the back of a photograph 
does hot necessarily afford a proof that his photo
graph will resist the ravages of time for even a very 
limited number of years. 

The ma jority of cases of photographic fading may 
be traced to the hyposulphite of soda, which, by so 
intimately associating itseJt with the fibers of the 
paper, is difficult of removal, and w hich, if not per
fectly removed, induces an action by virtue of whic,h 
the print liventually becomes destroyed. To remove 
the hyposulphite of soda in the most perfect manner, 
and in the shortest time possible, is to insure to 
photographs a longer tenura of existence than they 
otherwise would have held; and allY means by which 
these reqmrements can be met, are entitled to the 
greatest consideration. 

Availing ourselves of an invitation from Colonel 
Stuart Wortley to visit Rosslyn House, to see a new 
form of washing apparatus, we went and -saw it in 
action. It proved to ue an illstrument itlvented and 
patented oy Mr. John E. GrisdaJe. 

Before entering upon a minute «escription of this 
washing machine, we may state that it is capable 
of washing a tull charge of prints in twenty minutes, 
::md that so perfectly that at the end of this time some 
ordinary tests f::lr hyposulphite or soda lail to indi
cate ils presence. But we shall allow its inventor to 
describe the washing apparatus in his own language. 
" My invention," he says, "relates to a peculiar con
struction and arrangement of centrifugal machinery 
or apparatus for washing photographic prints, and 
consists, according to one arrangement, in the em
ployment of a peculiarly-constructed revolving drum 
in combination with a trough, in which such drum is 
partially immersed. The prints to be washed are 
taken from the water in which they have been placed 
on their removal from the fixing or other bath, and 
are packed in one or more piles, which piles are 
placed round the circumference of the drum, each 
pile beiog composed of alternate prints and sheets 
of wire gauze or other open or reticulated fabric, so 
that no two prints shall be in contact with each 
other. These piles are held in their places on the 
dfLlm by means of open frames or gratings, which 
bear against the opposite surfaces of each pile, and 
are secured to the arms of the drum by screws or 
otherwise, the wllole or a portion of such frames or 
gratings forming part of the drum itself. Or, ac
cording to another arrangement, the piles above de
scribed may be laid flat upon a disk, which is made 
to revolve either vertically or horizontally in a trough 
or cistern, provision being made in the horizontal ar
rangament for allowing the piles to be brought in or 
out of contact with the water as required; or in lieu 
ol'the photographic prints being disposed in the form 
of piles or packs round a drum or revolving disk, they 
may be laid separately and individually round the 
surface of a drum, a webbing of open or reticulated 
fabric being wound on such drum simultaneously 
with the placing of the priuts thereon, so as to in
terpose a thickness of the fabric J::etween each suc· 
ceeding layer of prints. The process of washing con
sists in alternately driving out the moisture from the 
prints by the centrifugal action of the revolving drum 
or disk, and saturating the prints again. During the 

first part of the process, the prints are not immersed, 
but when the second purt of the process, namely, the 
saturation, is to be effected, the trough or (listern is 
to be supplied with witter, or the prints may be 
brought down into the water, and caused to revolve 
therein aud thoroughly saturated, when the water 
may be run off from the trough again, or the drum or 
disk elevated, and the moisture expelled by centri
fugal force as before." 

The instrument is Ileat and compact, and imme
diately strikes >my intelligent observer by the effi
ciency of its action; for, by an amount of manual 
labor capable of ueing per/ormed by a child, the 
drum is rotated with extreme rapidity, and the 
freshly-supplied water is forced through every pore 
of the prints,' the consequence being the elimina
tiOIl of every trace of hyposulphite of soda in a very 
brief space of time.-British Journal of Photography. 

HOW TO MAKE COFFEE. 

BY PROFESSOR CHARLES A. SEELY. 

In the capacily of pate1-tamilias and chemist I have 
made occasional descents into the ki tchen, and so· 
have become interested and somewhat skilled in 
affairs which to mo�t lllen are profound mysteries. 
These visits have lJeen profitable, for in consequence 
of them practical changes have been brought about, 
which,tn the course of a year, will effect the saving of 
a handSome amount in time and money, and, what is 
of more consequence, they have furnished material' 
for serious reflection. The preparation of food, 
though one of the most ancient of the useful arts, 
aoel perhaps the art of arts, as Prof. Blot would have 
H, is yet very far from being perfected. It is only in 
the nineteenth century that science and inveutive 
genius have been zealously employed for its improve
ment; with what effect they have been so employed 
almost any person who can look back from the shady 
side of forty can tell. What changes in forty years! 
The dear old chimney corner, the pot hooks, the bake 
kettle, the brick oven, the Yankee baker exist only 
among the fairy remembrances of childhood. What 
will come in the next forty years! Ilut I reluctantly 
dismiss these thoughts to fulfill tile promise which 
the title ot this article indicates. 

T�e vlrtne of cofree consists in its volatile aroma 
and its fixed extractive matter. The happy combi
nation of these with hot water is the problem for the 
coffee maker. This happy combination, in my opin
ion, when realized in perfection, implies that all the 
aroma and all the extractive matter of the ground 
coffee be got into the hot water, and retained there. 
It seems to me that no argument is required to show 
that any aroma whic!l escapes into the air, or any 
extractive matter lelt in the grounds is so much 
virtue wasted. Now, to get at the same time lhe 
whole of these constituents of coffee has seemed very 
difficult. If boiling water be filtered through ground 
coffee-this is the French plan-the aroma is prompt
ly extracted, and very little else, for the fixed matter 
neerls more coaxing. If the ground coffee be boiled 
a long tilLe in water-the Turkish and more common 
American plan-the aroma escapes with the steam. 
The French waste the extractive malter; the'l'urks, 
the aroma. The plan which secures one of the in
gredients allows the other to escape. 

Baron Liebig has investigated this subject, and 
those who have read his interesting paper published 
in the SCIENTIFIC AMERICAN a short time since, will 
perceive that so far I have only repeated his ideas. 
He proposes \0 avoid the difficulties in the csse in 
this way:-He boils three-fourths of the ground cof
fee, and thus secures all the extractive matter from 
that; the other fourth he adds after the boiling, and 
secures the arDma from that. I know that Liebig's 
coffee is excellent, f or I have made it; bnt I respect
fully submit that it is not the perfect coffee, it is not 
the happy combination, which we are seeking for. 
Liebig loses aroma from three-fourths of hl13 coffee, 
and extractive matter from one-fourth. 

I now propose a plan which on reflection and after 
a considerable experience I find to be nearer 
perfection. My coffee making is a continuous pro
cess, and may be carried on for a life time. It takes 
two days to get well started, but after that there is a 
daily routine. To begin, I take ralher more than the 
usual amount of coffee, and pour on it hot water 
when it is reaoy to be used; in other words, I make 
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Fr ench coflee. The grounds from this operation I 
leave to soak in the pot till the next day, when I 
begin coffee making by pouring hot water on these 
grounds, which hot water I use aJcording to the 
French plan in making coffee Irom Ireph ground cof
fee. The process is now in fnIl operation, and every 
time coffee is wanted the manipulations ot the secoud 
morning are repeated. I thus extract all the soluble 
and usefnl matter of roasted coffee, and waste 
noth;ng. 

To put the art in the most practical form, I have 
found it necessary to modity the coffee pot. Perhaps 
the simplest apparatus is the most ordinary pot pro
vided with two strainers. The strain�rs are of cup 
form, and fit into each other and Into the top of the 
pot. For use I set a strainer on the top of the pot, 
and into the strainer I place fresh ground coffee; over 
this I use t,he second strainer, contain:ng tbe grounds 
ot the last operation. Now hot water Is poured into 
the upper strainer, and percolates down into the pot, 
carrylrrg with it all tbe goodness remaining in the 
grounds, and the aroma and much of the extractive 
of the fresh ground coffee. When the water has 
passed down, I throw away the now useless contents 
of the upper strainer, and upset the con tents of the 
lower strainer into the pot. Delicious coffee is now 
ready to be served to the appreciative household. 

I have now unwittingly made this al'ticle so loug 
that I am obliged to omit the scientific considerations 
and arguments, pro and con, which I have thou�ht 
over for the occasion, and a discussion of the question 
f�om an economical point of view, wherein I was pre
pared tQ shOw the millions of dollars per annum that 
an adoption of my process might save to the world. 
I dismiss the subject with reluctance. 

Note.-The above is the first of a series of articles 
which I propose to write for the SCIENTIFIC AMERI

CAN. The subjects of these will cover a very wide 
range, and in the end, perhaps, I shall have been in 
rapport with all classes of readers. 

Preparin", Casts for Electrotyping. 

An excellent method has been published by Dr. 
Heeren, of Hanover, for preparing tile comlncting 
surfaces of casts, whether of gutta-perelm, wax, or 
gypsum, from which electrotypes are to be taken. The 
surface is well moistened with a nearly concentrated 
solution of nitrate of silver in alcohol by means of II 

soft brush. An aqueous solution cannot be employed, 
because it does not readily moisten fine lines or nar
row interstices, and easily runs together into little 
drops. When the entire surface has been wetted, the 
excess of the alcoholic solution is wiped away with a 
drier brush. The Crult is now at once, before the silver 
llquid dries, exposed to the action of sulphureted hy
drogen; if the object be slllAll, it need merely be sus
pended for a few moments in a vessel filled with gas. 
If its dimenSions, however, be so great that it cannot 
be readily moved, a stream of this gas sllould be made 
to play upon it from an india-rubbertube. Tile surface 
becomes covered with a thin film of sulphide of silver, 
the alcohol quickly evaporates, and in a few minutes 
the cast is dry and ready for immersion in the electro
typing bath. The SUlphide of silver is an excellent 
conductor of electricity, being not inferior to graphite, 
and is therefore admirably fitted for this purpose; an 
alcoholic solution of acetate of copper can also be used, 
but the re8u�ting sulphide does not conduct a.s well as 
that of silver. Various kinds of fruit, and the bodies 
of soft and delicate animals, can be easily electrotyped 
by this process. 

A GREAT METEoR.-The most remarkable addition 
that 'has ever been marle to the collection of meteor
ites in the British 1fuseum accrued to it in the past 
year by the arrival from Melbourne of the great mass 
of meteoric iron found at Cranbourne, near that city, 
and known in the colony as the ., Bruce MeteorIte." 
It was purchased by Mr. Bruce, with a view to his 
presenting it to the British Museum. Through a 
misunderstanding the museum at Melbourne had a 
promise of half of it; the trustees of the British Mu
seum, therefore, acquired and sent to the Melbourne 
Museum the mass of the meteorite iron, weighing 
3,000 Ib�., that was sent to the exhibition of 1862, 
and which had been found close to the great mete
orite, and the latter was tben forwarded entire to 
London. Its weight is  rather more than 3} tuns. It 
Is,.consequently, by tar the largest meteoric mass of 
any collection in the world. 
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