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HILL SIDE RAILWAY, 

We illustrate in the 
accompanying engrav .. 
ings a novel form of 
lowering railway, ap
plicable, as will readily 
be perceived, to almost 
any case in which it is 
req uired to transport 
loads down high and 
precipitous declivities. 
It consists, briefly, in 
two self· balancing car
�iages, provided with 
.reservoirs for the re
,ception of fluid or gran
.alated material (as 
.shot), running upon 
,suitable tracks. Other 
.stationary receptacles 
,are arranged upon the 
>latter so . as to supply 
mhe ,carriage reservoirs 
at 'suTt,able times with 
a quantity of the wa
ter or other movable 
weight, the particular 
object of which will be 
explained as we pro
ceed. In Fig. 1, a gen
eral perspective view 
of the entire apparatus 
is given; in describing 
the details reference is 
made to Figs. 2 and 3, 
which are respectively 
a representation of the 
bottom of one of the 
carriages . and a plan 
view of the tracks and 
fixed receptacles. 

The cars, A A, are 
connected together by 
means -of a long rope, 
B, which passes up 
and around the grooved 
wheel, C. The latter 
corresponds in diame
ter to the distance be· 
tween the centers of 
the tracks, and revolves 
in a plane parallel to 
their surface, trans· 
versely and longitudi
nally ; in brief, the 
rope leaves the peri
phery of the wheel in 
the same line whatever 
may be the position of 
the cars along the 
length of the rails. The 
cars, as we have above 
/ltated, are self-balanc
ing, that is, the weight 
'Ot one exactly counter
balances that of the 
'Other, and in order to 
move them it is only 
necessary that a suffi· 
cient force should be 
exerted to overcome 
their inertia all.d the 
friction of the mechanism. Beneath the platform 
of each vehicle is arranged a tank, D, Fig. 3, 
which is provided with an opening and spring 
valve, at E, and a receiving spout at F. On its 
lower portion, and between the rails, is a reser
voir, G, connecting with a wide receiver, H, by 
means of a tube, I. 'The receiver, H, is placed, as 
shown, near the upper end of the track, and its 
sides extend out under the rails. The reservoir, 
G, has in its bottom two spouts and sliding covers 
or valves, which are actuated by the handles ex
tending above at J. 

To understand the operation of the apparatus, 
let it  be supposed that coal, for example, is to be 
transported from the top of the mountain. The 
car at the upper end of the track is luaded and 
started down, its descent being regulated by the 
brake, K, on the wheel, C. Of course, by the rope, 
B, the second car is thus drawn upwards. As soon 
-lloS car No. 1 is at the bottom, cl\r No. 2 reaches the 
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top. Car No. 1 is now 
unloaded. It is evi. 
dent, however, that as 
the coal is removed the 
weigM of car No. 2, 
which is being filled 
above, will gradually 
counterbalance that of 
car No. 1, and hence 
begin its downward 
motion, probably be. 
fore either filling or 
emptying is completed. 
To avoid this, the re
servoir,(G, is previous
ly filled with water or 
shot, and one of its bot
tom spouts, by handle, 
J, being opened, its 
contents are allowed to 
enter the tank beneath 
the car by the spout, 
F. This additional 
weight partially com. 
pensates for that of the 
coal removed, so that. 
the upper car does not 
overbalance the lower 
and now empty car un. 
til the full load is in 
a place when there' is 
a slight though s�ffi. 
cient difference in 
weight in favor of the 
loaded car, to cause it 
to start down the de· 
cline. J uat before the 
emI>o/ carriage,;Which 
is e£eourse thus dl'a.wn 
up, reaches the top of 
the track, an arm on its 
valve, E, strikes a pro. 
jecti.on, L, between the 
rails and underneath 
the car. The spout 
whicQ. valve, E, when 
shut, closes is thus 
thrown open, and con-
sequently the contents 
of the tank empty into 
the receiver, H. From 
the latter the shot or . 
water instantly de· 
scend the tube, I, reo 
fill the reservoir, G, to 
be again drawn out, as 
above described, into 
the car now at the bot· 
tom. The eyes for con
necting the rope, B, to 
the cars, are attached 
to a rod M passing un 
der the latter, and ar· 
renged in connection 
with a spiral or other 
spring. By this means 
the rod being suitably 
graduated, a balance is 
formed which indicates 
the weight of the load 
upon the car. 

The principle in. 
volved in this novel invention is capable of a 
wide and general application, and from its use 
a material saving is effected in the cost of hand. 
liug he&\-y articles which require to be lowered 
from one point to another. It may, by suitable 
modification, be arranged in buildings, the car. 
riages ascending and descending vertically. If 
fluid be employed in preference to shot. alcohol 
or other spirits would be substituted in winter to 
prevent freezing, a proceeding involving very lit. 
tIe expense as there is very little waste of th6 
liquid used. In reference to special instance� 
where it is considered that the device may be ad
vantageously employed, the inventor enumerates 
the following: "In all elevated sand or gravel 
banks and brickyards; in stone quarries such as 
are along the Hudson river and Eastern coast ; in 
ice houses, especially such as are situated on 
Rockland Lake, N. Y. ; in cement quarries or 
mills, as those of the Newark Company, at ROlle 
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dout, N. Y. ; in coal mines, as exist upon the hills near Pitts
burgh ; in warehouses on high banks, as are found near 
Wheeling, Va. , and Vickshurgh, Miss., and for moving lum
ber, as at St. Anthony. " It requires but one person to at
tend to the lowering of the heaviest bodies. The apparatus 
may also be employed as an elevator, for the ascending plat
form can be weighted with such articles as it is desired to 
raise, instead of the usual counterbalaucing weight, an ad
vantage which applies to all cases in which the device may 
be used. 

Patented March 18, 1873. For further information ad
dress the inventor, Mr. Charles Du Bois, Fishkill-on-the
Hudson, N. Y. 
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PATENT PLANING MACH INE LIT IGAT ION. 
Among the most memorable litigat\ons that ever took 

place in this country in connection with patents, were those 
pertaining to the Woodworth Planing Machine, originally 
patEmted by William Woodworth, December 27,1828, for 
the term of fourteen years, and twice extended by Congress, 
for fourteen additional years. The monopoly became so 
burdensome and oppressive that the legislatures of various 
States pa�sed resolutions imploring Congress to grant no 
further'extensions, and it finally expired in 1856, after an 
existence of twenty-eight years. 

Woodworth's device was an improvement on Hill's ma
chine, which was defective in that it did not reduce the 
boards to a uniform thickness. Woodworth arranged the 
cutting cylinder above the bed ; and in connection therewith 
used yielding pressure rollers to hold the boards in proper 
position. He thus obtained a new and important result, to 
wit, the production of plalled lumber of uniform thickness. 
This gave him the almost exclusive monopoly of mechanical 
planing, from which he or his assi,gnees realized great wealth. 
Many attempts were made to break down his patents, but 
they usually failed. A great variety of devices were brought 
forward, designed to evade the claim of Woodworth to the 
yielding pressure nller. In some of these the pressure was 
applied upon the edges of the board by weights; in others 
by spring� upon the face of the board; in others] by iron 
bars resting upon the boards and' pressed down by springs. 
But the courts held that all these devices were infringe
merts, producing substantially the same results as Wood
worth's rollers and were therefore not substantial depart
ures from his contrivance. 

When the Woodworth monopoly expired, the lumber inter
ests received a great impetus. Manufacturers were freed 
from the great tax, and the number of planing machines rap 
idly increased. The dealers little thought that, after the 
lapse of seventeen years from the expiration of the grEat 
original monopoly, an attempt would be made under color of 
law to saddle another and even greater monopoly upon them. 
But we are sorry to say that this was the fact. 

. 

In 1848 Joseph P. Woodbury applied for a patent for an 
improvement in planing machines, in which he used a yield
ing pressure bar instead of W oodworth's y�elding pressure 
roller. Lock Woodworth's I'oller so that it will not turn, 
and we have, substantially, Woodbury's pressure bar. Long 
prior to 1848, the .epurts had decided that the use of yielding 
pressure bars were infringements on Woodworth's yielding 
pressure rollers; and therefore, while Woodbury's patent 
might have been new and patentable, he could not have used 
his device, had the patent then been allowed. But the Pat
ent Office deCided that there was not sufficient novelty in 
Woodbury's device to suppcrt a patent, and accordingly re
jected his claim. The applicant then withdrew his petition, 
and received back his money. As he could not obtain a pat
ent, everybody who made planing machines h,ad a free right 
to use his device, and they did so. Woodbury's invention is 
now to be found employed on almost every planing and 
molding machine in the land. 

In 1870, Woodbury renewed his application for a patent 

J,itltifi' 
but was again rejected. The Patent Office decided that its 
former decisions were correct. In January. 1873, the appli
cant again renewed his petition, and again the Patent Office 
decided to sustain its previous decisions and rejected the 
case. On the 29th of April, 1878, the Patent Office again re
vived the matter, and decided that all its previous decisions 
were good for nothing, unreliable, and consisted of a tiRsue 
of blunders. So the patent was allowed, and the Woodbury 
party now flaunt the document in the faces of the lumber 
planers and molders, demanding payment of a heavy royalty 
under threat of instant stoppage of their mills. 

The lumber merchants and manufacturers throughout the 
country, are naturally alarmed and indignant to find them
selves overwhelmed, as it were, by this decision of a floun
dering Patent Office, by which a merciless grab is now at
tempted upon their earnings, and they have combined for a 
common defense by legal means. They believe the patent 
to have been wrongfully granted, and will fight it in the 
courts to the bitter end. The union comprises all of the 
most enterprising lumber manufacturers in the country, and 
they are preparing for their defense in the most systematic 
style. The most prominent legal talent has been employed. 
The stakes on both sides are immense. 

The delllers have agreed, in case Woodbury'S claims lire sus
tained by the courts, that they will remove his device from 
their machines and substitute another, unless he modifies 
his demand, which is one cent royalty on every hundred feet 
of lumber or molding of any sort, and which, if paid by all 
dealera will, it is estimated, amount to thB"sum of one mil
lion dollars per annum. Whether Woodbury's claims will 
be sustained in the courts is of course uncertain. Some new 
judicial view of such cases may be announced, or evidence 
adduced that will nullify the patent. But otherwise, we 
should expect that the patent would be sustained, because 
in other cases, hel'etofore published by us, the courts have, 
under similar circumstanccs, invariably sustained the pat
entee. It may be justly alleged in his behalf that, if he were 
really the original and first discoverer of this device, the 
Patent Office committed a serious error in depriving him, 
for so many weary years, of the rightful fruits of his inven
tifm. That the device is one of great public importance, and 
therefore worthy of a patent, is proven by the remarkable 
fact that it is used on about every planing machine in tb.e 
world. 

While this is true, it is nevertheless equally certain that 
the tax which the patentee requires, and which he may at any 
time increase, will be for many years to come a grievous 
burden upon the public. 

• •••• 

THE PANIC OVER. 

The temporary nature of the financial crisis is proved by 
the fact that, during the short period intervening since our 
last issue, the excitement has nearly all subsided, and a bet· 
ter feeling of confidence is rapidly becoming restored in 
monetary circles. Although, as we have already observed, 
it seems hardly possible for the usual fall business transac
tions not to feel in some degree the after effects of so close 
a Si;ringency of the money market, still we do not consider 
that any serious or extended injury to trade resulting there
from need be at all apprehended. An example of its merely 
passing interference is well illustrated in the case of one of 
the oldest and largest dry goods firms in this city, which, 
although suspending one day, were enabled to resume pay
ments on the next. 

As regards the manufacturing interests of the country, we 
are unable to find ground for the sinister predictions of many 
of our contemporaries. With the exception of a probable 
check to rapid advancement in the construction of some of 
the new railroads, due to the weakness of public confidence 
in their securities, and the consequent throwing out of em
ployment of a number of men heretofore employed in build
ing or in manufacturing rolling stock and supplies, we can
not perceive any diminution in the prosecution of our great 
industries. Factories, founderies, and indeed all similar 
establishments, so far as we can learn, are flourishing, and a 
brisk business seems to be the general rule. Moderation, 
good management, and hopeful waiting for the storm to pass 
over have been the means of averting or, at most, confining 
to a few the evil results of a disaster which might have 
made itself felt throughout the entire business community 
of the country. 

-------------.� .•. � ... ------------
PUDDLE WALLS. 

Our correspondent, S. W. G. , of Elsah, Jersey county, Ill. , 
writes for information relative to making a fish pond in a 
valley by constructing a dam across from one side to the 
other. The essential idea in a dam is its capacity for hold
ing water. To this end it must be of sufficient substance, so 
that its weight shall secure it from being overturned or 
pushed away by the pressure of the water. It must also be 
constructed so as to be watertight. 
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perishable material, as well as all surface soil down to the 
solid natural gravel or ground. In doing t�is, excavate a 
trench equal in width to the thickness 6f Hie w�. Make 
the bottom of the trench level across the bOttom of the val
ley, and extend it into and up each side hill in level benches 
or steps, so that at all points the wall shall have under it a 
level surface to stand upon. 

Next, the material. This s1.ould be a gravelly loam, taken 
fronl a bank where alternate layers of gravel and loam, or 
clay, are feund. Screen from it by a rake all stones larger 
than an egg. Spread it to an even depth of four inches in 
the lowest trench. Sprinkle water over the whole surface 
by a hose or buckets until the material is soaking wet, when 
another layer of dry material four inches deep is to be spread 
over the first onE>. A convenient method of regulating the 
deptJt is by setting up at frequent intervals stakes projecting 
eight inches above the bottom of the trench with notches 
cut four inches from the top. In placing the first layer, the 
workman is guided by the notches. The second layer is to 
be carefully graded to the top of the stakes. Now place a 
plank, equal in length to the width of the trench, across it 
near one end. Standing at one eud of this plank with a 
shovel, hold it upright, the back from YOR. In this position 
push the shovel to the bottom of the trench by aid of the 
foot on top of the blade, and then push the handle horizon
tally from you with force. Withdrawing the shovel, move 
along the plank the width of the shovel ; and placing its point 
in a line with the position it before held, again press it to 
the bottom of the trench and horizontally from you. Con
tinue this operation until you have moved along the entire 
length' of the plank. In doing this, you have formed a wedge
shaped opening across the trench. In returning along the 
plank, slice off, in the same manner, about an inch in thick
ness from the edge of the opening nearest you, pushing it 
compactly upon the material previously packed. Continue 
this process, cutting slice after slice, until the edge of the 
plank is reached. Turning the plank over gives room for 
more work. Follow this operation until the whole of the 
material is cut and compacted. In making these cuttings, 
the water which was put upon the lower layer of four inch
es is squeezed up through the whole of the upper layer, and 
the whole thickness of material is rendered of the consistency 
of putty. The next morning the puddle will be found suffi
ciently hard to walk upon freely. Then repeat the entire 
process of spreading the two separate layers of four inches 
each, watering the first layer and cutting and compacting as 
before. By this method, double layer upon double layer is 
to be laid until the top of the wall is reached Some part 
of the operation may appear unimportant and thus be neg 
lected, but many who have so thought and acted have found 
to their sorrow, after the completion of the work, the neces 
sity of adhering strictly to what experience has shown, in 
some of our largest engineering works, to be the true method 
of making puddle walls. 

The thickness of a wall should be in proportion to its 
hight and length. For small ponds, a wall four feet broad 
at top and gradually widened downwards at a rate of one 
and one half inches per foot of hight on each side, or three 
inches on b)th sides, will be of ample strength. The puddle 
wall must be covered from the air on all sides by the filling 
and stone work used to form the dam. 

------------.. �,.� ... -------------
T HE FIRELESS LO COMOT IVE. 

The locomotive engine, run by steam generated from ho 
water forced into it from a stationary boiler previous to the 
start (described on pages 290 of our VoL XXV. and 118 
of our Vol. XXVII.), il gradually fulfilling the anticipations 
of its projectors, and promises to lead us to a practical sub 
stitute for horse power in working city railroads and subur 
ban lines. The improvements, however, leave much to be 
done ; but the imperfections of the present machine are 
sucb. as are easily remedied by a skillful constructor. 

To secure this last requirement the most effective method is 
to include within the dam a puddle wall. The correct method 
of puddling, so simple in itself, is not always practiced. 
The popular ideas in regard to this important part of the 
work are €rroneous. By many persons it is supposed that 
the best material for the purpos� is clay. This is an error. 
Pure clay is, in some respects, the worst. Again, it is sup
posed that the work must be compacted by a rammer. Ram
ming is not effective in compacting it. There are still other 
erroneous notions entertained on the subject, but we will 
perhaps best expose the objectionable methods by simply 
stating the correct one. If the puddle is to extend across a 
valley, commence by removing from the surface, where the 
wall is to stand all rubbish, brush, grass, roots and other 

On October 3, a trial of a fireless locomoti ve took place 
between East N ew York and Canarsie. The dimensions of 
1he engine are as follows: Boiler, 10 feet long by 46 inches 
diameter; two cylinders, 8 inches diameter by 12 inches 
stroke ; two pairs of wheels, 30 inches diameter, coupled 
ordinary slide valves, working without expansion, the en 
gine being provided with double eccentrics and links for re 
versing. The exhaust is blown into two condensers, one 
for each engine, fitted with 36 five eighth inch tubes for pro
moting condensation, and air pumps for creating partial 
vacuum. For the engine, such as it was, apologies were 
made by Mr. G. L. Laughland, the President of the Fireless 
Engine 'Jompany, and Mr. C. H. Haswell, the Consulting 
Engineer, and due allowance was made by the visitors for its 
many obvious imperfections. Its performances were as fol. 
lows 1 It left East New York at 2.52 P.M. , with the steam 
gage at 180 pounds, and ran the 3f miles to Canarsie (down 
grades) in 12m. 45s. At the end of the trip, the gage showed 
108 pounds. During a 9 minutes stoppage, it fell to 104 
pounds, and the run back (up grades), in 17 minutes, reduced 
it to 45 pounds. No fire was used on the locomotive, the en
tire trip having been made by the steam rising from the hot 
water with which the locomotive was charged at the start. 
It drew one car with 120 passengers. The net weight of the 
engine was 4 tuns 3 cwt. ; the car itself was estimated to 
weigh 'Ii tuns empty, and with its load 12t tuns. 

The experiment was a successful demonstration of the 
possibility of running a locomotive by the proposed means; 
but the poor construction of this particular machine renders 
it necessary to defer any calculations as to the economy of 
the device We understand from Mr. Schieffler, of the Grant 
Locomotive Works, Paterson, N. J., that an engine to be 
worked on this plan is to be designed and constructed at thllt 
establishment 
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T HE ART OF INVENTING. 

Many persons suppose that the capa1:Jilityof inventing is 
wholly a natural gift, but such is not the case. It is just as 
much an acquired art as any other profession. In order to 
insure success as an inventor, it is necessary for the student 
to go through a school of inventive studies and to confine his 
productions to a particular class. If a mechanical inventor 
he must understand mechanical movements and powers, as 
well as metals and timber and how to work them. He must 
study the r(llation between causes and results, he must ac
quire a knowledge of drafting, and must learn what has been 
accomplished in his particular line. 

rt is true that some wonderful inventions have been made 
by persons entirely unacquainted with the particular branch 
in which they were working, but such instances are rare. 
The more extended the knowledge which the artisan possesses, 
the more likely is he to make a valuable improvement. But 
constant and unceasing study is entirely unnecessary; in 
fact it tires out the mind, which, like the fatigued body, 
must have rest before it can successfully pursue its laborious 
journey. If, therefore, the mind becomes weary and con
fused, it is better to drop the subject for a time and take it 
up again. 

Nearly twenty years ago, in the city of Boston, a friend of 
ours, still living, invited us to accompany him to see a model 
of an invention. We went with him, and a very enthusias
tic young mau showed us a beautifully made model, mostly 
of finished brass, of a ship with a revolving mast geared 
into the paddle wheels in order to propel his ship against the 
wind. He said that he took the idea from a feed mill, run 
by wind, near Charlestown bridge. " But," said our friend, 
"that feed mill is on terra firma; but where will your ship 
be going when afloat? With th'! wind blowing against the 
revolYing sails, you will have to cast anchor iu order to keep 
it from blowing backwards." He hall never studied cause 
and effect; and he told us that he had spent six months and 
nearly $2,000 in trying to accomplish an impossibility. 
Years of precious time and thousands of dollars are annual 
Iy lost in a similar manner. Many hundreds of men )lave 
labored ot models and expected to make fortunes by running 
an overshot or breast wheel in a dead pond by causing it to 
pump up its own water, and by similar impossibilities. 

The educated inventor will never run into such wild cat 
schemes. But as he becomes more and more acquainted 
with the arts and sciences, he will find that every step for
ward ml:lst be directed to a practical result; and at last, 
when his life's work is done, he will see that all he has ga
thered will be only a drop from the ocean of Science, which 
lies still spread before mankind for other minds than his to 
continue to eX.;Jlore. 

-------------- � .• � ... ------------
MANUFACTURE OF ARTIFICIA L BUT TER IN NEW 

YORK. 
We have had occasion in former numbers of our paper to 

describe the new processes of making butter from SUbstances 
other tban milk. It is to France that we are indebted for 
the PEact1cal inauguration of this new industry, which has 
now been transplanted to this country and is in full opera
tion in this city_ We devote a considerable space in the 
present number to the illu�tration of the devices and method 
of working, as practiced here, in which our readers, we hav'! 
no doubt, will be much interested. Similar factories will 
be established in other cities and the manufacture promises 
to become extensivt'. 

--------------� .•. � ... ----------
SCIENT IFIC AND PRACTICAL INFORMAT ION .  

CARBOLIC ACID. 

Carholic acid is now so generally employed as a disinfect
ing agent that a re8ume of the various forms in which it is 
made, in the largest establishment carrying on its manufac
ture in England (Calvert's), may prove of interest. 1. Solid 
carbolic acid of three different qualities, the point of solidifi
cation of which varies from 810 to 1080 Fah. 2. Liquid acid 
of two different qualities, constituted almost entirely of 
cresylic acid. According to Mr. Calvert, the disinfecting pro
perties of the latter substance are the same as those of car
bolic acid. 3. Soaps in which the proportion of carbolic acid 
varies from 5 to 20 per cent, according to the uses to which 
they ar@ to be applied. 4. Disinfecting powder, composed 
of silex and 15 per cent cresylic acid. The silex is obtained 
from alum factories, where kaolin is treated with sulphuric 
acid. The disinfecting acids become thoroughly incorporated 
with it, forming a dry and pulverulent sabstance. 
THE PASSAGE OF GASES THROUGH YEGETABLE COLLOIDAL 

MEMBRANE. 

'1'he experiments of M. Barthelemy lead to the conclusion 
that the natural colloidal surfac�s of vegetables have, for 
carbonic aci d, an admissive power which is from thirteen to 
fifteen time s more considerable than that for nitrogen, and 
from six to seven times greater than that for oxygen. 
These experiments, proving the dialysis of carhonic acid 
through ihe cuticle of leaves, are of the same nature as the 
investigations of Dutrochet on membranes and aqueous so
lutions to determine the endosmose hy the cellules. In a 
word, cuticular re�piration appears sufficiently proved by 
the presence of this membrane on all the organs. 

..• � .•• ------------
T HE FAIR OF T HE AMERICAN INSTIT UTE. 

There have been some alterations in the awards to be 
given by the American Institnte during the present exhibi
tion which, it sef'ms, wl1l enable the judges to discriminate 
mOle closdy as to the relative merits of articles entered for 
competition. Laet year, the grand medal, a distinction re
quiring originality and an extraordinary degree of excellence 
and utility in the invention for which it might be given, and 

the medal of special award, for the best of a class, general 
excellence, etc., constituted the li�t; now, however, another 
medal has been added, so that the three, re5pectively of gold, 
silver, and bronze, with of course the inferior honor of a 
favorable report, will render the task of thus signifying the 
value of a device Olle of much greater simplicity. It is fre
quently the case that committees fe"l that an article deserves 
distinction and yet not so high an honor as another device 
of far greater utility, while neither may merit the highest 
award; and similarly, when there are several inventions all 
of one class and yet each possessing important peculiarities, 
it is equally difficult, with but a single award to bestow, to 
determine til which exhibitor it justly belongs. In such 
instances, the matter is usually compromised by recommend· 
ing the granting of the same distinction to a number, "itl! 
the obvious result 'of causing general dissatisfaction on the 
part of those who consider their devices merit some special 
honor,and engendering the ill feeling and dissen$ions caused 
by each individual claiming to have received the highest 
award. Another medal, though it may not entirely obviate 
this trouble, will perhaps render it an easier matter to stamp 
at once the best of a class, and yet grant to others of the 
same category a fair distinction, thus at least raising the 
standard and enhancing the value of the premiums. 

Since our last visit, we note many additions to the display, 
but, with that tardiness which now seems to be the rule, 
many intending exhibitors have not yet appeared or , having 
entered, have not got their articles in proper shape. The 
fair has now been open nearly a month. and it seems to us 
high time that its contents should be finallyananged. 

The collection of 
MACHINISTS' TOOLS 

presents some specimens of excellent workmanship and S<JV
eral novel improvements worthy of mention. Among others, 
we notice a planer from Messrs. Hewes & Phillips, which has 
a worm wheel outside of the table connecting with the latter 
by a rack and pinion. A lathe by the same firm has a novel 
arrangement of back gearing which J'enders its construction 
of much more compact form. Van Hangen & Co., exhibit 
a friction planer whi�h operates excellently and without 
any perceptible noise_ Underneath the table and in the di
rection of its length is arranged a rapk with teeth running 
longitudinally; into this mesh the projections on a friction 
wheel of the usual form, somewhat similar to the variety 
employed on ordinary friction hoisters. Connecting with 
the pinion is a shaft communicating with bevel friction 
gearing and a clutch outside, by means of which the motion 
of the table is changed. It might be supposed at first sight 
that the gearing under the table would slip under a heavy 
strain, but it seems that such is hy no means the case. A 
rotary shaper, displayed by the above firm merits men
tion as a new machine capable of a large number of 
uses particularly in boring, planing, and keyway cutting-, 
etc. An attRchment to this, and in fact to any machine hav 
iug either revolving or stationary spindles, is a newexpan
sion boring tool, which consists of II slotted hub in which 
is screwed a shank for attachment to the spindle, and in the 
cavity ;nJ which is pivoted the end of an arm. The inner 
extremity of the latter is a worm wheel, the worm acting in 
which passes through the hub and is turned from outside. 
When the worm rotates, the arm is set to any desired angle, 
and there are arrangements for firmly holding it in place. 
Its outer extremity carries the boring tool. 

There are several 
ROCK DRILLS 

on exhibition, but the Ingersoll is, just at present, the· only 
one in actual operation. This machine has a novel improve
ment for holding the drill bar, which forms an automatic 
connection. Three tapered gibs, half round so as to fit the 
bar, are arranged to fit over and enclose its upper end. The 
collar drops over the gibs, thus wedging them against the 
bar firmly, grasping and retaining the same and allowing 
work to immediately commence at the next down stroke. 

STONE PULVERIZING 
is an operation of some interest carried on by the Zetetic 
Pulverizer. This machine consists of a stout winged wheel 
revolving at high speed in a heavy vertical circular box. 
Stone in moderate sized lumps is fed in through a hopper, 
and by centrifugal force dashed around within the box, 
emerging into an enclosed room in a state of almost impal
pable dust. 

White, Clark & Co. exhibit a means of elevating water to 
any hight by a combination of their centrifugal pumps. 
Two small machines are used, one mounted Lorizontally on 
a vertical tube, and another similarly arranged at a dis
tance above the former on a prolongation of the same pipe. 
The shaft passes straight down through the latter. The 
lower pump draws water through the lower part of the 
t.ube, and its discharge is led by a bent pipe to the upper por
tion, to be acted upon by the pump above. The two por
tions of the pipe are separated by a stuffing box, through 
which the shaft passes. Burden's 

VACUUM PUMP 

is exhibited in several different sizes, and from its odd form 
and appearance attracts considerable attention. Each ma
chine consists of a number of iron vessels in the shape of 
bell glnsses, a description of one of which will answer for 
all. The' mouth of the receptacle, which is placed in a 
trough, is closed by a grating, above which is a large valve 
lifting inwards. Steam enters from above, on the valve be
ing lifted, and filling the vessel condenses, thus drawing in 
first a small stream of water from a valve about midway up 
the sidf', which promotes further condensation. The vacuum 
formed finally lifts the large lower valve, and the vessel 
fills completely. Then two other escape valves; opening out-

ward near thlil bottom, open, and the water is accelerated in 
the discharge by the steam entering as before. 

Ryder's grate bar is an lnvention of novelty, and consists 
in every alternate bar of the grate being made corrugated on 
top, and movable, in a longitudinal direction, hy means of 
mechanism connecting with a handle outside. It is claimed 
that the fires can be thus kept clean with £l'reat facility and 
little trouble. The device, we understand, is to be practical, 
Iy tested under one of the boilers. 

A novel feeding mechanism for sewing machines is exhib' 
ited in the main hall, by means of which almost any kind. 
of ornamental stEching used for belts, harness, shoes, etc., 
can be admirably made. As displayed, it is simply a earn at
tached to the shaft of the feed wheel, so that the latter is 
carried sidewise at various times so as to produce a certain 
pattern by moving the cloth under the needle. A different 
cam is req dred for each variety of stitch. Near this ma
chine is an 

APPARATUS FOR SEWING ON BUTTONS, 

which, if it could only be arranged for every purpose, would 
be an inestimable boon to the unmarried male population of 
the country. The present device is adapted for ehoe but
tons-small round affairs with projecting eyes-and uses the 
ordinary button just as it is supplied to the trade. The 
thread leads under the work, and the needle comes down 
through the eyes of the buttons, which slide down one at a 
time from a small inclined trough. A barb at the end of the 
needle catches the thread, carries it up through the leather, 
and makes any number of cbain stitches, changing from eye 
to outside. As soon as the button is firmly fastened, a loop 
of the thread, which projects through on the upper side of 
the leather, is slipped over it. The next button can be se
cured at any distance from the first, the thread leading along 
the under side of the 'material. 

R. M. Hoe & Co. exhibit a remarkably fine assortment of 
saws, besides knives for cutt.ing rubber and cork. The Mer
iden Britannia Company also deserve a word of praise for an 
exceptionally good display of /lilver ware in novel and beau' 
tiful designs, 

--------------.� .• +.�.-------------

Sir Edwin Landsecr. 
Sir Edwin Landseer, the celebrated English painter, is 

dead. It is hardly necessary for us to particularize the 
works which have rendered his name famous, as no modern 
paintings are more generally familiar. As a delineator of 
animlll life, Landseer had no superior; and although critics 
�omplain that he marred the effect of his pictures by semi
humanizing his brutes, still it may with trllth be asserted 
that such an appeal tn a popular taste served in the main to 
highten the admiration of the world for his efforts, even 
while a more austere judgment condemned and lamented it 
as mere vagary of humor. 

Springing from a family of artists, Landseer began his 
labors at a very early age, and exhibited his pictures in 
public when he had reached but fourteen years. Of late, 
however, his powers became impaired, and for many years 
past nothing has left his easel worthy of ths great reputa
tion which he had achieved. As a sculptor, a branch of art 
in which he was induced to try his skill almost by popular 
acclamation, he produced b:lt one important work, namelYl 
the couchant lions on the Nelson monument, in Trafalgar 
Square, London, which, however, it is generally admitted, 
afford no particular evidence of his genius or ahility. 

His chief forte lay in the representation of horses, dogs 
and game, of all of· which he was unaffectedly fond, and 
painted with a wonderful fidelity to nature. Most of his 
works have been engraved, and copies are sold in most of 
our picture stores. Landseer was born in 1802 and was 
knighted in recognition of his merits in 1850. 

.41 •.• 
Joseph L. Hewes. 

We notice, with much regret, the death of Mr. Joseph L. 
HElwes, a prominent manufacturer and inventor, resident in 
Newark, N. J. Left an orphan at fifteen, Mr. Hewes was 
taken under the guardianship of Seth Boyden, who, aftel' 
giving him the benefit of an excellent education, entered him 
as an apprentice in his shops. From this period the subject 
of our sketch evinced great aptitude for invention, as well as 
no small mechanical skill, and, after several years of labor 
for others, in 1846 started in the business of manufacturing 
machinists' to:lls and engines iu York. • At the beginning of 
the war, Mr. Hewes rendered very valuable assistance in 
improving and remodeling arms, and it is stated that, 
through his timely aid, the first eight thousand of New Jer
sey volunteers were at once equipped for service. He had 
seven new inventions put in operation last year, and it is be
lieved that the strain upon his energies in making some new 
machinery at the Industrial Exposition produced his fatal 
illness. 

-------------.� .•. � ... ------------
A. JUST AWARD.-The self. acting lubricating devices of 

Messrs. Nathan & Dreyfus, of No. 108 Liberty street in this 
city, a-re, we notice, among the exhibits from the United 
States to which the highest prize, l,mder the rules of compe
tition, was awarded at the Vienna Exposition. This is a 
well merited rlicognition of valuable inventions which have 
excellently withstood the teot of experience. 

..• � ... ��---------

PROGRESS OF THE HOOSAC TUNNEL DURING SEPTEMBER, 
1873 . .:......Headings advanced westward, 184 feet; eastward, 
132. Total during month, 316 feet. Whole length opened, 
westward, 14,577 feet; eastward, 9,902 feet. Aggregate 
opened to Octobar 1, 24,479 feet. Length remaining to be 
opened, 552 feet. The whole l,mgth of the tunnel, is 25,031 
feet. 
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IMPROVED CAR BRAKE. 
The invention herewith illustrated consists of a brake so 

constructed and attached to a railway car as to exert a much 
greater pressure upon the wheel than is ordinarily obtained. 
This result is claimed to be effected by a system of levers 
and auxiliary brakes, causing the rotary motion of the wheel 
itself to contribute to the pressure upon its periphery. 

The shafts of the brake wheels are connected by suitable 
means with a pivoted lever arranged 
uuder the car s.t A, and the latter, in 
turn, communicates with the brakes, 
B. These are arranged on an arm 
which is pivoted to a horizontal lever, 
C, which is also pivoted at its center 
to the framework of the platform, and 
carries two brakes, D and E. If the 
car wheels revolve from right to left, 
their peripheries, acting upon brakes, 
B, pressed closely against them, tend 
to draw such brakes downward, there
by tilting the lever, C, and causing 
one of the pieces thereon, in this case 
D, to bind firmly against the wheelA. 
If, however, the latter turn in the op
posite direction, the brakes, B, are 
somewhat lifted, depressing the lever, 
C, so as to cause the piece, E, to act 
as an auxiliary brake. It is claimed 
that, by .this means, the power of the 
brake is doubled; and in cases where 
steam is employed, it will give the 
same power with one half the strain 
upon the braking apparatus. 

For further particulars address the . 
inventor, Mr. George W. Crowe, 125 
West 5th street, Cincinnati, Ohio. 

------------... �, .� . .. -------------
IM.PROVED ANIMAL TRA P. 

The invention illustrated herewith is a device for catching 
and destroying mice, rats, squirrels, and other small animals. 

The trap is actuated by clockwork, and once wound up is 
self-setting. When sprung, a sharp toothed bar is rapidly 
rotated, striking the animal, killing it, and throwing it out 
of the box. 

The case is made with an opening of a size proportionate 
to the hight of the animal to be trapped. The vertical shaft, 
A, is connected with a coiled �pring and toothed wheel, part 
of the latter being shown at B. When the shaft is turned 
by the key, it coils up the spring without revol ving wheel B :  
but when the spring is allowed to unwind, the said wheel is 
rapidly rotated. This motion by the cog teeth is transmitted 
to a similar wheel, C, the shaft of which extends above the 
case and terminates in a notched disk, D. Just beneat,h 
the wheel, C, and at E, is the toothed bar for destroying the 
animal. 

]' is a horizontal shaft, having at its forward end an up
wardly projecting arm, G, which is caught and held perpen
dicular oy the spriRg catch, H. At the middle of the same 
shaft is an arm, I, which passes down 
through a slot in the case, in such a 
position that a stop on the wheel, C, 
may take against it, and the motion of 
mechanism be thus arrested. At the 
inner end ot shaft, F, is a cam or arm, 
J, which is so arranged in connection 
with a projection, K (dotted lines), on 
the wheel, that said projection strikes 
it, thus turning the shaft, F, thereby 
raising the arm, G, so as to be again 
caught by the spring, H, and also low
ering the arm, I, so that the wheel may 
be arrested , as already explained. 

The shank of the bait hook, which is 
so placed that the animal cannot pass 
through the case without coming with 
in the sweep of bar, E, passes up 
through a slot and cOnnects with a fla·�
tened rock shaft which rests, as shown, 
upon the horizontal arm of the bent 
lever, L, the latter being pivoted at its 
angle to the top of the case. The ver
tical arm of the lever has a notch into 
which is caught the extremity of a 
spring, M, when the trap is set. Be
neath the end of this spring is a bent 
lever, N, also pivoted at its angle, and 
having a vertical arm, to accommodate 
which the notch is made in the disk, 
D. There is still another bent lever, 0, 
only a part of which is seen, as it ex-
tends under the top of the case. This 
has a projectio.u directly under the end of the spring, M, 
and connects WIth the perpendicular rod, P, so that when 
pushed down by the spring, M, it raises tbe catch, H, clear 
of the arm, G, and allows the shaft, K, to turn. 

Th� illustration represents the trap as set. When the bait 
hook IS agitated it turns the rock shaft so that the edge bears 
down .the horizontal part of thtl lever, L, clearing the spring, Y, from the notch. The spring, of course comes down with 
some force on the projecting upper end or

'
the lever, 0, there

by, as above described, releasing the arm G of the shaft F. This releases the wheei ,  C, allowing it t� be rotated b; 
the wheel, B, acted upon by the coiled spring. By this 
means the toothed bar, M, is revolved with considerable 
force, killing the animal and tossing it clear of the box. 

The disk, D, of course revolving with the wheel, C, the 
side of its notch strikes against the vertical arm of the lever, 
N, thereby raising the other arm, now directly under the 
spring, M, so as to elevate the end of the latter once more 
into the notch on the lever, L, and, at the same time, allows 
the lever, 0, to be withdrawn -from the catch, H, by a small 
spring. As the wheel, C, revolves the projection, K, strikes 
the cam, J, which throws the arm, G, into the catch, H, and 

CROWE'S IMPROVED CAR BR AKE. 

lowers the arm, I, to catch and stop the wheel. At the same 
time the outer end of the lever, N, rises into the notch on 
disk, D, and its inner end drops away from the spring, M, so 
that the trap is thus reset. 

The device is quite ingenious and very sudden in opera
tion. We should imagine that it would speedily clear a cel
lar or other infested locality of troublesome vermin. 

Patented through the Scientific American Patent Agency, 
November 12, 1872. For further particulars regarding sale 
of rights, etc. , address the inventor, Mr. George Barr, Clats
kanie, Columbia county, Oregon. 

------------�.�, .. � .•• --�--------

"-etlon of' Platinum and Palladium o n  the 

By droearbons. 

The recent experiments of M. Coquillon on the above sub
ject take as a point of departure the fact that a platinum 
wire, rolled in spiral form and heated to redness, remains 
incandescent in presence of vapors of alcohol or ether, and 
forms different products of which the principal are aldehyde 
and acetic acid. All mono atomic alcohols, as well as their 
ethers, act in analogous manner, and produce, in this incom
pl'lte combustion, aldehyde and the acid corresponding to the 

BARR'S ANIMAL TRAP. 

alcohol; while all the hydrocarbons, volatile oils, aniline 
etc , participate in this property and maintain the incamles
cence of the platinum spiral. The fixed oils and sulphureted 
essences, such as the essence of garlic or mustard, are with
out this effect. 

Palladium has this property of remaining incandescent in 
hydrocarbureted vapors in even a greater degree than plati
num; and with toluol, it similarly produces hydride d 
benzoyl. When it is plungej in an incandescent state into 
proto-carbureted hydrogen, it continues in the same condi
tion without requiring to be brought to redness by the bat
tery. With bicarbureted hydrogen, while the platinum 
wire gives frequent ,explosions, palladium causes none. It 
extinguishes itself when the gaseous mixture is no longer 

[OCTOBl:m 1 8 , 1 873. 
suitable. Another curious peculiarity i s  that its surface be
comea rough and wrinkled, and the spirals break, after a 
few days' experimenting. The weight is also sensibly di
minished. 

------------�.� .•. � . •• -------------
Chloride of' Iron Obtained by Dialysis. 

It is now many years since the late Professor Graham dis-
covered that when a solution contained both crystalizable 

and uncrystalizable, or colloid, substan
ces, the former would pass much more 
rapidly through an animal membrane 

that th') latter. For performing this 
experiment, a hoop of hard rubber has 
a piece of parchment paper stretched 
over it, and the apparatus, which re 
sembles a sieve, is allowed to float upon 
the surface of water. The mixed solu
tion is poured into the apparatus, and 
in a few days the greater part of the 
crystalizable body will be found in the 
water, while the uncrystalizable one will 
remain on the membrane. Professor 
Graham gave to this process of separa
tion the name of " dialysis," and to the 
apparatus that of " dialyzer," which 
names have been generally adopted in 
all languages. 

Sin'?e the discovery of dialysis, it has 
found many uses. It has been used with 
great advantage in analytical chemistry, 
for separating crystaloid and co !loid 
bodies, especially organic ones. Its 
greatest value has been in analyzing 
the cont<lnts of the stomach, when it is 
desired to show that poison has been 
taken. The presence of a poison in the 

slimy contents of the stomach would otherwise be difficult 
to prove. Recently it has, also, been employed in the 
arts, and Dr. Reimann describes in his Farberzeitung its use 
in the dye house for preparing iron salts :  From mixed 
solutions of salts and gum, the salts can be separated while 
the gum remains behind. But not only so ; when a salt 
alone is placed in the dialyzer, the crystalizable portion of the 
salt, which is usually the acid, passes through the membrana 
first, the base remaining on the dialyzer. Now there are a 
series of salts which require a proportionally large quantity 
of acid to keep them in solution. Notable among these are 
the sesquioxides, especially that of iron. The very acid 
salt of iron is extensively employed in dyeing silk as an iron 
mordant for heavy black. An iron mordant which is very 
acid and which generally contains an excess of nitric acid, as 
well as some nitrouS acid, acts destructively upon I he fiber, 
so that very heavily weighted black silk loses a greater part 
of its strength, and sometimes can be pulled apart. To avoid 
this dis'l.dvantage, the iron may be used in the form of dial
yzed oxide of iron. In preparing such a solution, oxide 
of iron dissolw,d in muriatic acid (perchloride of iron) is 
placed in a dialYzer After some time it will be found that 

the acid is mostly gone off, while a so
lution of the oxide of iron remains in 
the dialyser. Such a solution gives up 
its oxide of iron very readily to the im
mersed fiber, which is thoroughly mor
danted, while it cannot be attacked, 
since there is no acid, at least no excess 
of it, present. Such a solution is far 
more active than the ordinary iron mor
dant, because the iron in it has a great 
tendency to deposit' itself upon the fiber, 
while that in the acid mordant, being 
held by the acid, shows less of this ten
dency. It seems, too, from what has 
been learned, that the mordanting of 
fiber� in a solution of salt is really a 
phenomenon of dialysis. The fibers 
may be regarded as a conglomerate of 
membranes, and hence it is natural that 
the silk, for instance, should take out 
the iron from a solution of its salt, and 
allow the acid to disseminate itself 
through the bath. This tendency of the 
fiber to take up the iron is assis , ed by 
previou l dialysis of the solution. 

For technical purposes, espc:cially for 
weighting silk, it is necessary to take 
away all the acid from the oxide solu
tion. Here it is sufficient to obtain a 
s)lution containing but little acid and 
an excess of oxide of iron. 

Fr. Oltmanns, an apothecary in Han 
over, has for years prepared dialyzed 
oxide of iron for medical purposes, and 

recently has also made it for use in dyeing. The dialvzed 
oxide of iron made by him contains 6 to 7 per cent of pure 
sesquioxide of iron in solution ; a quantity which, because 
of the ease with which it acts on the fiber, is more the.n suffi
cient for most purposes, For weighting silk, and for many 
similar purposes in the dye house, especially for all c "ses 
wher.e it is desirable to load the fiber heavily with the oxide 
of iron in mordanting, without attacking it, dhlysed iron is 
inv' luable. 

------------�.� .. � . .. ------------

THE building of dikes at the mouth of the Seine has been 
the means of causing high water to appear at Havre 36 min
utes sooner during the spring and 14 minutes during the 
neap tides. 
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T H E  FOSSIL MAN O F  MENTONE , 

The discovery of a human skeleton in one of the grottoes 
of Mentone, a village on the south coast of France, near 
Nice, has produced for some time past no small excitement 
in the scientific world. The cave in which it reposed is 
hollowed in the garumnian limestone immed iately below 
the nummulitic tertiary deposit so well developed in the vi. 
cinity. Some large imbedded rocks, probably post. eocene, 
gave rise to the natural excavation. 

It appears; from the recent investigations of M. Riviere, 

that, at the upper portions of the caverns examined, remains 
of instruments and tools were found, belonging to the pre. 
llistoric epoch which immediately preceded, in the west of 
Europe, the appearance of metals. Below the surface, beds 
abound, remains of human in· 
dustry indicating a civilization 
even more primitive than the 
antiquity assigned them by the 
superposed masses. In this 10. 
cality was discovered, at a depth 
of 21 feet, the famous human 
skeleton depicted in our engrav· 
ing. The earth was evidently in 
virgin condition, and hence the 
remains clearly belonged to the 
geological and palreontological 
age of its surrounding deposit. 
While, however, the fauna dis· 
covered in connection with the 
human relics indicate a very an· 
cient palreontological epoch, the 
bone and stone instruments, and 
especi ally the necklace found on 
the skeleton, seem to point to a 
more recent period. The pre· 
sence of cave bears and hyenas, 
the rhinoceros tichorinu8, and 
b08 primogeniu8, evidently relate 
to the most ancient quarternary 
epo�h, the age of the bear ; while, 
on the other hand, the abundance 
of remains of deer of various 
species and of small hight (cha. 
mois especially), the fact of the 
multiplicity of bone tools, nee· 
dIes, chisels, and a baton of command, together with the pe· 
culiar necklace which closely resembles that found on the 
fossil man of Cra.Magno, lead to the conclusion that the 
series of objects belongs to an age posterior to that of the 
bear, namely, to that of the reindeer. It is believed, how. 
ever, says Dr. Garrigou, in La Nature, that the original own· 
er of the skeleton existed during the latter age, and was 
buried in a cave formerly inhabited by men of the preced. 
ing epoch. 

------------.. � .. � . .. -------------
A NEW DEEP SEA SOUNDING INSTRUMENT . 

It would be difficult, we imagine, to devise a more simple 
and inexpensive apparatus for deep sea sounding than that 
represented in the accompanying illustration; There is no 
intricate mechanism, no series of wheels or dials requiring 
careful adjustment, and not even a line ; nothing, in fact, es-

sentially more than a piece of metal wire, screw· threaded 
from end to end, and a fan working thereon rotated by the 

motion of the machine. The screw is cut to a certain pitch, 
so that the descent of the apparatus must be through a 
fathom of water to cause the fan to make one revolution. 
The further the instrument travels down, the higher the fan 

will climb up the rod. Ai soon as bottom is reached, and 

the machine begins its ascent, the fan (of course actea upon 
in a different direction) runs down the screw, but a mes�en· 

ger on the latter, pushed up by the fan, remains at and in 
dicates the highest limit attained. It is only then necessary 

to pick up the apparatus when it comes to the surface and 

observe the distance that the messenger has been aarried up, 
and the depth in fathoms is infallibly told. 

THE FOSSIL MAN OF MENTONE. 

Compared with the intricate systems for sounding carried 
by such vessels as the Challenger, and in other marine ex· 
ploring expeditions, the present device is a marvel of sim· 
plicity and cheapness. It «an be made on board, with the 
tools ordinmily found in the engineer's department of a 
steamer, or, at most, with one special instrument for cut· 
ting the screw threaJ upon the wire. The remainder of the 
apparatus is a block of wood or other light material for a 
lifting buoy, the grappJers which bring up specimens of the 
bottom, and a watch buoy. By noting the time of descent, 
together with the bearing' and distance of the watch buoy 
from the point at which the machine rises to the surface, the 
bearing will show the difference of direction bet ween sur. 
face and submarine currents, and the distance, the velocity. 
Thus, in the single instrument, is afforded a means of de· 
termining depth, character of bottom, and set and rapidit) 
of currents. 

The credit of this very ingenious invention is due to Cap. 

tain Tl Uman Hotchkiss, of Stratford, Conn . ,  a gentleman of 
large maritime experience, to whom we are indebted for the 
substance of the detailed description which follows. 

From Fig . 1 the particulars of the device will be under· 
stood. A is the screw threaded rod, made of brass or steel, 
and B is the fan, boxed and tapped to travel thereon. C is 
the messenger, traveling on the screw and fitting the upper 
end of the fan by a coupliNg so as to be moved by the fan 
only up the screw. At D is a socket screwed to the lower 
end of the rod, A, which ecarries the grapnel, E, the latter 
han,ging to the bent end of a bolt which passes through the 
socket. This bolt also serves as a pivot for an unevenly 
balanced lever, F, Fig. 2, which passes through a slot at 
right angles to the plane of the grapnel. The upper end of 
rod, A, hooks in an eye on the bottom of the lifting buoy, 
G. H is the watch buoy, provided with anchor and flag. 

Fig. 2 shows the machine descending and also the mode 
of adjusting it. It will be observed that the arms of the 
lever, F, differ considerably in size, and that they are pro. 
vided with hooked ends, the curve on the arm on the right 
turning downward, and that on the left al'm in the opposite 
direction. By thiR means the two weights represented are 
supported, one weight, the heavier, extending down to about 
the level of the bottom of the grapnel . The latter of course 
remains closed, as is evident from its fo;m. The fan and 
messenger are then carried down to the bottom of the rod ; 
and thus adjusted, the machine is let go, the watch buoy 
being previously carried to the place of des cent. The time 
is then noted and a careful watch kept for the return of th<3 
apparatus. In descending, the rotating fan climbs up the 
sc;:ew, carrying the messenger with it ; and the w eights, over· 
coming the lifting power of the buoy, continue dragging the 
machine down until bottom is reached. At that moment the 
lower weight is lifted from its hook and drops clear, the 
smaller weight overbalances the lever and also falls off, and 
the j aws of the grapnel, opening against the resisting soil, 
grab a portion of the bottom . The lifting buoy now easily 
carries up the apparatus freed from the weights ; and soon 
reaching the surface (Fig. 3), is easily recognized by the flag 
which it carries, blowing out clear. 'iiff, 

The machine is then recovered, and the position of the 
messenger noted, as already described. As there are thirty. 
eight turns of the screw thread per inch of rod, it is only 
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necessary to measure the distance in inches between the 
messenger and socket, D (minu8 the length of the fan), and 
to multiply the result by thirty.eight, when the depth in 
fathoms is at once known. 

The machine may be made of any desired size ; and in 
cases where the grapnel is likely to catch in seaweed or other 
obstruction, the power of the lifting buoy can be easily in
creased to tear away the hold . 

--------------.� . . � . •• ------------

THE FE CUNDA1'ION OF FLOWERS BY INSECTS. 
Among the numerous discoveries with which vegetable 

physiology has of late been enriched, none is more interest· 
ing or more curious than the part taken by insects in the de· 
velopment of flowers. The fact seems hardly credible�  more· 

over, that, after all the theories 
which have been invented to ex 
plain the passage of the pollen 
to the stigma of the same flower 
(to explain which even the inter. 
vention of water, which is high. 
ly des tructible to the pGllen of 
terrestrial plants has been men . 
tioned as possible), in the majori. 
ty of cases the floral ot-gans are 
so disposed as to absolutely pre. 
vent this contact, and that the 
pollen needs to be dl'posited on 
the stigma of a sister flower or 
even on a blossom belonging to a 
separate stalk. 

. Generally, when the pollen of 
a flower, through some means, 
accomplishes its self.fecundation, 
the result is a. deleterious action 
upon the stigma, and the plant 
remains barren, as, for example, 

in many species of the genus 
oncidium. The aquatic plants, 
of which the pollen is transport. 
ed by water, are few in number, 
while the pollen and stigma ex. 
hibit a peculiar disposition. With 
others (conij'erm, graminem), in 
some cases the wind carries the 
pollen, but the flowers are insig. 

nificant, destitute of nectar and of odor, and their pollen 
is in such great abu.ndance that it has given rise to a fable, 
in certain countries, of a rain of sulphur. 

Our · attention, at present, however, will be directed to the 
flowers the pollen of which is cat-ried by insects involuntari. 
ly from one blossom to another. Such flowers seem to appeal 
to the insect to enter their open leaves by exbibiting the 
brightest colors, and most beautiful and varied forms, be· 
sides secreting quantities of the nectar u pon which their 
visitor subsists. Nothing call be more wondelful than the 
thousands of different shapes of corolla, of stamens , and of 
pistils ; and yet all are arranged so as not only to cover the 
insect, in spite of himself, with pollen, but, at the same 
time, to separate completely the pollen and stigma of the 
same flower. Often the mechanical disposition of the va. 
rious parts of the blossom and their play at the moment of 
the entrance of the intruder is extremely complicated, Il S  
Darwin has demonstrated in t h e  case of many of the orch/'· 
dacem ; but there are other flowers of which the construc· 
tion is easily und erstood and which are equally ingenious 
and surprising. One of the eimpltlst is the sage (,qa&ma pra· 
ten8is) a very common plant of the labiatm, or mint family, 

characterized by the existence of two stamens instead of 
four, portions of the flowers of which our illustration (ex. 
tracted from the pages of La Nature) represents. 

The corolla, A B, is deeply divided into two lips ; the up
per, which corresponds to two divisions of the corolla, turns 
backward in the form of an arch, and incloses the style and 
the anthers. The lower lip is divided into three lobes, of 

which tehe middle one is large and concave : 'While those on 
the sides are smaller and roll from within outwardil. The 
tube of the corolla is somewhat crooked at the base, and 
this crook or depression contains the secreted nectar. Of the 
peculiar fonn of the &ta.mlJnll, a. clear idea will 00 �ed 
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from Figs. C and D. In C the corolla has been cut longitu

dinally so as to leave the IItamens intact. Iu Fig. D, a por
tiou of the stamens is shown separately. The anthers have 

a long connective astride the filaments. The latter are very 
short. and are inserted in the sides of the tube of the corolla, 
f, in Fig. C and D. One anther, a, is developed regularly ; 
the other, a', is transformed into a flattened appendix, nearly 
rectangular, slightly curved, and convex outside. These two 
orga: i S  are so placed together as to form a kind of spoon, 
which very exactly cl' ,ses the tube of the corolla. They 
even adhere quite strongly by their anterior point�. The 
connective, which is almost unapparent on the inferior side, 
is elougl!.ted on the upper portion into a delicate arched fila
ment which carries at its extremity the only pollen-enclos

ing cell of the anther. 
If it be attempted to push a needle or bit of stick into the 

tube of the corolla, the little tlpoon, a', will just be enconnt
ered. By a light effort, the connectives are turn'1d around 
the filaments, when the fertile anthers, concealed under the 
superior lip, project themselves for ward and. deposit their 
pollen upon the intruding instrument. On withdrawing the 
latter, the elasticity of the filaments carries the anthers back 
under the upper lip. Up to the time when the pollen is ripe . 
the � tyle, which is also concealed at the bottom of the upper 
lip, does not arrive at complete development and the bi fidal 
stigma, 8, hardly extends beyond the corolla. Fig. A. In 
the advanced flower, deprived of its pollen, the style elan 
gates downwards and carries the stigma at the level of the 
entrance of the tube (see 8, Fig. B). 

It is no w easy to follow the action /If the flower, when a 
bee, for instance, visits it. The insect alights upon the 
lower lip of the corolla, and, to reach the hidden nectar, 
tries to penetrate the tube. But this it cannot do without, 
as already shown, pushing before it the short branches of 
the two levers formed by the connectives. At the same time 
the arched upper parts advance and embrace the body of 
the bee, applying the open anthers to its abdomen so that 
the insect emerges covered with the fine pollen. As long as 
it- seeks the nectar of flowers of the �ame age as that j ust 
left and of which the styles are still very short, the stigmas 
can receive but little pollen ; but when the bee I1ttempts to 
enter an older blossom than B, the elongated stigma graz"ls 
along its back, rubs off the pollen, and thus becomes fecun· 
dat? d. Since the pollen of the salvia is deF osited on the 
back of the insect, it is evident that little can be given to a 
flower of another species the constrnction of which requires 
the placing of the substance upon the head or trunk. While 
whatever may be the flowers which the bee visits before en
tering another salvia, the pollen with which it is charged is 
not rubbed off or wasted as it remains intact l'lntil a proper 
blossom is entered. 

------------4.� .• � . •• __________ __ 

UP THE AMAZONS. 

No . 2. 

TOLUME OF THE GREAT RIVER AND IT� TRilIUTARIEII. 

The Amazons is the most voluminous of rivers. At the 
:narrows of Obydos, six hundred miles from the sea, half a 
million cubic feet of water pass any given point every sec
ond. Born in Lake Lauricocha, among the Andes of Peru , 
the main trunk runs northerly for five hundred miles in a 
continuous series of rapids ; ani then, 
from the frontier of Ecuador, it flows 
easterly, twenty-five hundred miles 
across the great equatorial plain of the 
continent. The average current of the 
Great River in its pasbage through 
'Brazil is three miles an hour. At Ta
botinga, two thousand miles from its 

mouth, the width is a mile and a half, 
with a d' pth of eleven fathoms ; at the 
entrance of the Madeira, it is three 
miles wide, and belcw Santaren, it is 
ten. The tributaries lire in keeping 
with this colossal trunk. In fact, the 
Amazons is a great river system, rather 
than one river. It has tWillve affiuent� 
over a thousand miles long, the h,rgest, 
the Madeira, equaling the Arkansas, 
entering the Amazons nine hundred 
miles from its mouth. 

Besides taese and a host of minor 
tributaries, there is a wonderful net
work of natural canals alo:ne:side of the 
main river and joining 1he tributaries, 
called igarapes, parana8, and juro8. 
These bypaths are of .immense advan. 
tage for intercommunication. They 
are characteristic .of the country, and 
are so numerons that Amazonia is truly a cluster of 
islands. Atlogether, this vast inland fresh water Bea drains 
a territory of two million square miles, reaching from the An
des to the Atlantic and throwing out its arms to the Orinoco 
and Paraguay. On the Lower Amazons, the annual rise reach
es its maximum about the middle of June, and its mini· 
mum in December, the difference of level- being about fifty 
feet. 

EXTENT OF NAYI6:A'I'ION. 
No other riTer run/! in s.o deep a channel to eo great a dis

tance. . No other river can furnish over !Six thousand miles 
of continuous navigation for large vessels. For two thou· 
sand miles from its mouth, the mllin stream has not les!! 
than seven fathoms of w!lter ; and not a fall interrupts nav

igation for twenty·five hundred mil�!! . . . The Pongo de Man-
e'rMle is 1Ihe W'eS�rn Bruit te n1I�itlttitJn on illIe A1fill;z'dns 

proper. While the current is ever east, there is a constant 
trade wind westward, so that navigation up or down has al
ways something in its favor. In August and September, a 
strong breeze sweeps up the lower part of the main trlmk, 
so that schooners often go from Para to Obydos in ten days, 
or one third of the ordinary time. 

As to the tributaries : the first in order, the Tocantins, 
could furnish a natural highway to the rich province of 
Minas Geraes, were it not for rapids oue hundred and fifty 
miles from its mouth. This interruption will some day be 
circumvented by 1\ railroad . .  Above the falls, a steamer can 
go six hundred miles. The Xingu is navigable nearly one 
hundred miles. From Santarem, steamers ascend the broad 
Tapaj6s aoout sixty leagues, to the rapids of Itaituba ; and 
p'tssing these, traders go by canal to Diamantino and Cuyaba 
on the confines of Paraguay. From Itaituba, there is com
munication 'Via Manes with the Madeira. Near Obydos en · 
ters the Trombetas, navigable one hundred miles. And just 
beyond Serpa, tlle great Madeira pours its flood of waters. 
This majestic tributary is about two thousand miles long, 
one branch rising near Lake Titicaca, a second starting 
within fifteen miles of the source of the Paraguay, and a 
third washing down the gold and diamonds of the Sierras. 
It has a three mile current, and at its mouth is two miles 
wide and sixty-six feet deep. It is navigable to San Anto
nio, a distance varionsly estimated from five to seven hun
dred miles. Here begins a series of rapids, nineteen in n um
ber, having a total fall of thir ty-eight fathoms ; above which a 
steamer can ascend to Santa Cruz, in the heart of Bolivia. 
Colonel Church, who sounded the Marmore for six hundred 
miles above the rapids in October (the dry season), found no
where in roidchannel less than fifteen feet of water, an aver

age current of two miles an hour, and a width varying from 
six to twelve hundred feet. A railway around the formida

ble rapids which separate Bolivia from the Lower Madeira is 
now in process of construction by the Madeira and Mar· 
more Railroad Company . The track ell;tends from San An· 
tonio to Guajaramirim, a distance of o:ne hundred and eighty 
miles, and by the terms o f the contract the road is to be fin
ished in April in 1874. This is one of the most important 
enterprizes on foot ; but great difficulties have been encoun 

tered, as the scarcity of laborers, the attacks of Indians, and 
the prevalence of epidemics. The company, however, in 
spite of all obstacles, declare that this great connecting 
link must and shall be built. As soon as completed, the 
National Bolivian Navigation Company will be ready to 
put a fleet of steamers and barges on the Marmora and Gua
pore. Both Brazil and Bolivia are intereated in this railway, 
and have conceded to the company over one million ac!:es of 
territory along the line , The affiuents of the Madeira water 
a l'egion as large as the basin of the Nile and nearly as rich. 
The valley of the Beni above is bmous for its gold, Peru
vian bark, coffee, and cacao , which now have to climb the 
mountains of La Paz and cross to the Pacific. 

One hundred miles west of the Madeira e nters the Rio 
Negro, which is navigable to San Gabriel; but at present 
steamers go only to Santa Isabel, or five hundred and forty
six miles. It is a deep though sluggish river, the depth 
at Manoos at high water being forty-four fathoms. Steam· 
ers, therefore,do not usually cast an chor, but fasten to buoys. 
The Rio Branco branch can also be navigated by small 
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steamers for s;xty leagues. Above the rapids of San Gabriel, 
the Negro is connected by the Cassiquian with the Orinoco ; 
and hence the commerce of this part of the river is natur
ally in the hands of Venezuelans. 

Next in order is the Purus, one of the most promising trib
utaries of the Amazons. Recently opened to the world by 
the daring Chandless, this hitherto mysterious river, pos
sessed by the untameable Chunchos, has suddenly become 
one of the most attractive and valuable strealLs in the 
world. Rising in the richest part of the Andes and entering 
the Amazons only forty-five leagues above the city of Mana
as, it is navigable for steamers, the greater part of the year, 
for over twelve hundred miles. At the distance of eight 
hundred mlles from its mouth , the depth is never less than 
twelve feet. It is nearly, if not fully, equal to the Madeira 
in sbe, but is exeeedin9ly windin,g in its course. Parallel 
t'o the Pllrfi.S fa the a1n1.ullt e1:!ull.tlr imp'dl'OOlt .ruru:a. It is 
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navigable, for steamers drawing three or four feet of water, 
for fifteen hundred miles. Like the P ums , it is a very crook
ed river, and has a two and a half mile current. Five hun
dred miles from its mouth, it has a depth of two fathoms at 
low water. 

The Jutahi and Japura are first class tributaries ; the lat
ter is navigable for ten days by steamer, when falls are 
reached where there is a lofty table· topped mountain. The 
lea has no rapids and is navigable into New Granada. It is 
a healthy river, and is of considerable commercial value. 
The Javari is navigable for an unknown distance, and is 

called the " Golden Dream of the Peruvians," who think it 
is the eastern outlet of their country. The Napa could be 
ascended by a flat bottom steamer five hundred miles ; it is 
the natural highway eastward for Ecuador. The noble 
Ucayali has been navigated by a steamer of five hundred 
tuns for six hundred miles in the dry s�ason; and a small 
steamer has ascended over seven hundred miles, or within 
two hundred miles from ancient Cuzco, and three hundred 
from Lima. There is twenty feet of water at Sarayacu. The 
Ucayali will undoubtedly connect Lima with the Amazons. 
Finally, the Hualliiga has an average depth of three fath
oms for a hundred miles ; but canoe navigation begins at 
Tiugo Maria, one hundred and twenty miles from Huanaco. 
Such are the vast capabilities of this gigantic river, fitly 
called the Mediterranean of the New World. 

THE NATURAL WEALTH 
of the country is in proportion. No spot on the globe con
tains so much vegetable matter as the Valley of the Ama· 
zons. Within it we may draw a circle of eleven huudred 
miles in diameter which shall include an evergreen, un
broken forest of grand and beautiful and valuable trees, in 
endless' variety. In truth, it is this v€ry excessive exuber
jl,llCe which offers the chie! obstacle to settlement. We 
know ne�t to nothing of the interior ; but the margins of 
the mai:n trunk and especially of the tributaries abound 
with precious woods, drugs, dye stuffs, edible fruits, and 
other useful products. Among the most important of these 
for exportation ' are ! Moira, pinima, moira piranga, moira 
coatiara, itauba, palo di sangre, mllssaranduba, sapucaya, 
jacarandtt, cedar, and cumam; salsaparilla, vanilla, cupaiba i 
cinch6na and guarana ; cacao, corree, tonka beane, nuts, fa
rina, tapioca, cotton , rice, tobacco, aud sugar ;  rubber, pias, 
saba, pita, and copal, and a host of others unknown to com· 
merce. 

SAILING CRAFT AND STEAMERS. 
The present traffic in the riches of this inexhaustible re

gion is far behind the world's expectations ; but it has won
derfully increased since the introduction of steamers in 
1853. It is impossible to ascertain the number of sailing 
vessels on the river ; but the variety is extraordinary, for the 
Indian 1s a carpenter and shipwright by intuition. Thus we 
see : First, the canoe proper, or " dug out." Second, the 
montarw, a small boat made of five planks, or a canoe in
creased by two narrow boards for the sides and small trian · 

gular pieces for stem and stern. The paddle serves for both 
steering and propelling. Third, the monta1'ia-p08sante, a 
large montaria with oars. Fourth, the iga1'ite, a large canoe 
or montaria with two masts, rudder, ke'll, and palm leaf 
awning or ca1>in near the stern. Fifth, the galiota, Ull igarite 

with wooden covering. Sixth, the 00-
berta, a large galiota with one or two 
wooden cabins. Seventh, the vigilen
gaB, a large igarite, short and broad, flat 
bottom with keel fore and aft, first 
made at Viges. Eighth, the batelao, a 
barge with square sails hut no deck , to 
carry cattle; sometimes propelled by 
long oars. Ninth , the barco, a batelao 
with deck. Tenth, The Mouna or 
schooner. 

Of steamer there are now thirty.five 
afloat on the Amazons, varying in tun
nage from seventeen 1;9 eight hundred 
and sixty-four. The aggregate tunnage 
is over ten thousand. Twenty of these 
belong to three companies, which re
ceive a large subsidy from the Govern. 
ment and have a total capital of $3, 600, -
000. The oldest and most powerful 
line ( . •  Companhia de N(1!I)aga�ao a vapor 
de .Amazonas") is owned in London . 
but is under the management of the 
distinguished and energetic Sr. Pimeuta 
Bueno, of ParlL This company is en
deavoring to swallow up the other two, 
having just purchased the Paraense line 
and nearly completed npgotiations for 

the Fluvial, and thus monopolize the carrying trade on 
the river. Officially maie free to the world in 1867, the 
navigation of the Amazons is virtually restricted to the Bra
zilian flag. Foreign vessels may go up the main river al'! far 
as Manaos ; up the Tapajos to Santarem ; and up the Madei
ra to Borba. On the Maranon the Peruvian government has 
two large steamers, doing monthly service, besides several 
small ones for the tributaries ; and an English flrm at Iquitos 
has recently inaugurated a private line between that point 
and Para,. Goods for Peru pass Para free of duty. Two 
regular steamers leav� Para for Manaos and intermediate 
points, on the 2d and 18th of each month, and a monthly 
steamer plies between Manaos and Loreto, on the Brazilian 

frontier, connecting with the Peruvian Morona for Yuri
maguas on the Huallaga. The other steamers run from 
Para and Manaos to. numerous Ylllages along the main river 
and ffi'e Mlrtrfttrim;. Tlfu 1lll.v;gIt1:l'ifu o'f th'ei!e t'rlb'!(tltrttla. 17Ut 
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u st commenced, is most important, for they are the real 
sources of the c:mracteristic products of the country ; the 
region bordering the main trunk yields scarcely anything. 
On the Tocantins a steamer goes once a month to Cameta ; 
once a month (during high water) to Baiao and to the first 
falls. Almost the only trade on this river is in Brazil nuts. 
The Xingu has one occasional steamer going j ust above 
Souzil for rnbber", of which the annual product is five or six 

thousand arrobas. The Tapajos has a monthly steamer as 
far as Itaituba (175 miles) leaving Santarem the 28th, and 
bringing down rubber, salsaparilla, tobacco, farina, cacao, 
coffee, copaiba, pepper, nuts, pirarucu, pitch, hides, lumber 
and limestone. The annnal amount of the Topajos cacao is 
is 100,000 arrobas, rubber the same, pirarucu 50,000 arr _,bas, 
salsaparilla 1, 000 arrobas, nuts 40,000 bushels, hides 20,000 . 
A steamer leaves Manaos for San Antonio, on the Madeira, 
the 27th of each month, and oftener when there is a cargo. 

PRESENT AND PROSPECTIVE COMMERCE. 

At present the trade on this chief tributary is inconsider
able, its value, in 1872, amounting to only $279,312. The 
exports consist of rubber (about 25,000 arrobas), hides, tal
low, quina, copaiba, cacao, nuts, fish, tobacco (of superior 
quality for pipes), and salsaparilla. But the moment the 
railway around the falls is finished, a magnificent country 
will roll its wealth down the Madeira. Above the falls are 
the cities of Exaltocion, Trinidad, Santa Cruz, Oruro, Cocha
bamba and La Paz ; there is the Bene valley, famous for its 
gold, silver, tin, copper, lead and mercury mines ; and from 
the banks of the Marmora will be exported, as soon as an 
outlet can be made, cinchona bark, rubber, coffee, cacao, 
salsaparilla, tobacco, farina, cotton, llama and alpaca wool, 
cattle and hides. At present, cattle can be bought there at 
$7 a head ; cinchona, $45 a quintal ; cacao, $1 .50 an arroba ; 
sugar, $1 an arroba. 

On the Rio Negro a steamer makes six trips a year as far 
as Santa Isabel (54(1 miles) for piassaba and salsaparilla. The 
value of the trade on this tributary, in 1872, was $62,586 ; it 
is now on the increase. The rich cacao and coffee, once 
raised in this region, is no longer cultivated ; and no one 
can be found to cut the celebrated moira pinima-the most 
beautiful wood in the world. Not a stick can be found for 
sale in the city of Manaos ; while everybody confesses that 
there is an abundance of it up the Negro, especially on its 
branch, the Bra'Jco, near the boundary line of Guiana. A 
regular monthly steamer (and often an extra one) goes up 
the Purus, one thousand miles to Hyutanahau, bringing down 
rubber, copaiba, salsaparilla, nuts; turtle oil and fish. The 
commerce on this river is rapidly increasing. Its value in 
1872 was $627,602. There are more inhabitants along the 
banks of the Pm us than on any other tributary. * There is 
a monthly steamer, likewise, on the JUrlla, ascending to 
Marary (five hundred miles), and the trade is similar to that 
on the Purns. The Peruvian steamers, plying between 
Lonto and Yurimagnos, takes up dry goods and hardware in 
eXcll'1,nge for Moyabamba hats aICd salsaparilla. Her r!1te 
down stream is eighteen miles an h,mr and from ten to 
twelve up, while the Brazilian steamers descend at the rate 
of twelve or fiftQen miles an hour, but make only eight up 
stream. 

Such is this great fluvial highway, as thus far developed. 
Unless checked by blind legislation, the commerce of the 
Amazons, leavened by Anglo-Saxon capital and Anglo-Saxon 
enterprise, is destined to assume proportions commensurate 
with the magnitude of the river. JAMES ORTON. 

*The latest intelligence contradicts the report of Mr. :: __ 'iper'B massacre! 
and announces that he has found gold in abundance. 

.. . . . . 

NOTE ON AN E LECTRO-DYNAMIC EXPERIMEN T. 

BY MM. GASTON PLANTE AND .A.LF. MAUDET�BREGUET .  

In charging a secondary couple of leaden plates with thfl 
magneto-electric machine of Gramme, we have observed a 
phenomenon which affords quite a curious example of the 
reciprocal transformation of mechanical power into electri· 
city, a�ld of electricity into mechanical power. 

The machine of Gramme possessing, as is well known, the 
remarkable property of furnishing currents influenced in the 
same direction, the secondary couple is charged by the aid of 
thi� machine as if under the influence of a voltaic pile, and 
l<nables us to obtain, at the end of a few moments, by a suc
cessive chemical action accumulated upon a large surface, 
temporary effects of an intensity superior to those which the 
machine produces in a continuous manner. It is easy to 
veri fy this, either by the incandescence of a thread of pla
tinum, or by any other physical action. But if, instead of 
thus discharging the secondary couple, it is left in communi
cation with the machine, and if we cease to make it revolve, 
if we even stop it entirely, by opposing a sufficient resist
ance, it will immediately be observed to put itself in motion 
again under the influence of the secondary couple which it 
has just charged, not in a contrary direction, but in the 
same direction as the motion with which it was animated, 
while charging the secondary couple. 

The velocity is less, it is true, than that which is given to 
it in order to develope electricity, but it is still sufficiently 
great, and the rotation may be prolonged two or three min
utes, that is, during the time employed by the secondary 
couple to discharge itself. The dynamo electric machine 
operates in this case as an electro-magnetic motive power, 
and the secondary couple gives back to it, under the same 
form,  the power which it has stored up. Electricity serves 
only, as it were, a3 the intermediate machinery in this com. 
munication and restoration of motion. 

; :  we measure the forces called into play, we can l)lainly 
/tIIcel'tmll tbM t1ltS Te�tormion ie not complete on ilccount of 

the loss inevitable in every transformation. But as the 
measure of the product of the secondary couple, effected by 
one of us in a previous experiment conducted after an· 
other method, has demonstrated that this couple was a good 
receiver of the electric force, it is probable that one would 
find here, all the circumstances being the same, only a trifling 
waste in the transformation. 

The direction of the rotatory motion communicated to the 
machine by the discharge of the secondary couple is, we 
have said, the same as that in which the machine was turned 
in charging the couple. Now if the machine in turning in 
a certain direction has charged this couple, it is difficult to 
conceive, at first view, that under the influence of the dis· 
charge of the couple it turns still in the same direction ; for 
it must then tend to recharge the secondary couple, so that 
the latter would be discharged and charged at the same 
timi. 

Nothing seems more paradoxical. Nevertheless the fact 
is easily proved, and is very simply explained in the follow
ing manner : If we consider in the first place the. direction 
of the current furnished by the machine, that of the cur
rent given back by the secondary couple (which is the re
verse of the preceding), and if we take into account the ac

tions resulting, we confess that, according to the laws of in

duction and of electro-dynamics, the rotating ought indeed 
to act in the direction indicated by experience. If we ob 
serve, on tae other hand, that the secondary couple, once 
charged, has a temporary intensity sup@rior to that of the 
machine, that is, that it can furnish in a given time, by means 
of the accumulation which takes place, a quantity of elec
tricity superior to that which the machine would produce 
during the same time, we understand that it could overcome 
or surmount the feebler intenBity which the machine tends 
to develope by its rotation even under the influence of the 
discharge of the secondary couple. 

The motion then takes place by virtue of a difference of 
intensity between the current furnished by the secondary 
couple and that which the machine would tend to develope 
by the simple fact of its rotation. Thus is explained, ac
cording to us, this apparent paradox of electro-dynamics. 
We will add that the experiment can be easily repeated, with 
the smallest as with the largest models of Gramme'S ma-
chine. 

.. ... -
On the l'!Ianuracture or Ether. 

O. Siiffenguth states that the beft method of making large 
quantities of ether is by the continuous process. A retort, 
containing a mixture of nine parts sulphuric aci,I of 66° B. 
and five parts 90 per cent alcohol, is heated to 284° Fah. and 
alcohol allowed to flow in continuously to keep the mixture 
at a constant level. Heretofore a direct fire has been applied 
under<the copper or iron retort ; but owing to the inflamma
bility and volatility of the ether, this is evidently dangerous ; 
and moreover, the direct fire soon destroys the retort, or at 
least dissolves the leaden lining. This is now entirely avoid
ed by the use of superheated, high pressure steam for heat
ing the retort. Even though this method is rather more ex
pensive, it prevents igniting and exploding the ether vapor, 
which quite compensates for the cost. Another advantage 
is the ease with which a constant temperature is maintained 
by regulating the pressure, so that the operation is no longer 
dependent upon the care and experience of the workmen. 

Various materials have been used for the retort or still ; 
sometimes copper alone, sometimes copper lined with lead, 
and also iron lined with lead. Experience has proved that 
the last named is not only the cheapest but will . last the 
longest. If the operation is carefully conducted, 66 per cent 
of ether of a specific gravity of 0 ' 730 will be obtained . 
Half a pound of sulphuric acid makes 100 pounds of ether, 
and the apparatus is so constructed that it can be refilled 
with:mt interrupting the operation. Great attention to the 
regulation of the temperature and to the flowing in of the 
alcohol are the principal conditions for obtaining a large 
yield. 

The crude ether thus obtained is freed from the acid dis 
solved in it and washed, after which it is rectified in a suit
able apparatus. Attempts have been made to rectify it in 
t1e process of its manufacture, by conducting the ether va
por into a vessel with double walls, the space between the 
walls being filled with water at a temperature of 35° C. (95° 
Fah.) Here the water and alcohol are condensed, whiL 
the ether passes up into a second vessel filled with pieces of 
quick lime of the size of a man's fist, which take up the sul
phurous acid. It is now warmed and enters from beneath 
into a cylinder holding a leaden basket of dried wood char
coal, or alternate layers of charcoal and pieces of coke seaked 
in a solution of soda aud well dried. From here it is con
ducted through a cooler into the receiver. This continuous 
rectification is more difficult and requires greater attention 
on the part of the workmen than where the purification 
is a separate operation, first on account of the continual reg
ulation of the temperature in the different parts of the appa
aratu8, and secondly because the lime sometimes stops up the 
tube or is carried off in the vapor. The operation never 
goes on regularly nor is the product always pure. It seems 
to be better, in practice, to keep separate the two operations of 
making and of purifying the ether. 

' 

------------.. �, .. � . .. ------------
Dees as Architects, 

Now we exercise a patient observation on Nature, analy
zing, investigating, calculating, and combining our facts, 
and say coolly with Professor Haughton , "  bees construct 
the largest amouut of cell with the smallest amount of ma
terial ;" or with Quatrefages, "their instinct is certainly 
the most developed of all living creatures with the exoop " 
tioll of ants, " ' iThe hexagons all11 rhomboids of bee archl-
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tecture show the proper proportions, between the length 
and breadth of the cell, which will save most wax, as is 
found by the closest mathematical investigation," says 
another great authority. Man is obliged to use all sorts 
of engines for measurement-angles, rules, plumb lines
to produce his buildings, and guide his hand ; the bee 
executes her work immediately from her mind , without 
instruments or toolS of any kind. " !::lhe has �uccessfully 
solved a problem in higher mathematics, which the dis
covery of the differential calculus,  a century and a half 
ago, alone enables us to solves at all without the greatest 
difficulty." "The inclination of the planes of the cell is 
always just, so that, if the surfac61S on which she works 
are unequal, still the axis running through its ineq ual ities 
is in the true direction, and the junction of the two axes 
forms the angle 60° as accurately as if there were none. " 
The manner iu which she adapts her work to the re
quirements of the moment and the place is marvelous. 
A center comb burdened with honey was seen by Huber 
and others to have broken away from its place, and to be 
leaning against the next so as to rrevent the passage of 
the bEles. As it was October, and the bees could get 
no fresh material, they imme diately gnawed away wax 
from the older structure, with which they made two hori
zontal bridges to keep the comb in its place, and then 
fastened it above and at the sides, with all sorts of ir
regular pillars, joists, and buttresses ; after which they 
removed so much of the lower cells and honey, which blocked 
the way, as to leave thE' necessary thoroug:,fares to diffe
ent parts of the hive, showing design, �agacity, and 
resource. Huber mentions how they will find out a mistake 
in their work, and remedy it. Certain pieces of wood had 
been fastened by him inside a gla.ss hive, to receive the 
foundation of combs. These had been placed too close 
to allow of the customary passages. The bees at first built 
on, not perceiving the defect, but soon changed their lines 
so as to give the proper distance, though they were obliged 
to curve the combs out of >til usual form. Huber then 
tried the experiment another way. He glazed t1W floor as 
well as the roof of the hive. The bees cannot make their 
work adher<) to glass, and they began to built horizontally 
from side to side ; he interposed other plates of glass in dif
erent directions, and they curved their combs into the strang
est shapes, in order to make them reach the wooden sup
ports. He says th?t this proceeding denoted more than in
stinct, as glass was not a substance against which bees 
could be warned hy Nature, and that they changed the 
direction of the wOIk before reaching the glass, at the dis
tance precisely suitable for making th e necessary turns-en
larging the cells on the outer side greatly, and oil. the inner 
side diminishing them proportionately. As different insects 
were working on the different sides, there must have been 
some means of communicating the proportion to be obsen"ed ; 
while the bottom being common to both sets of cells, the 
difficulty of thus regularly varying their dimensions must 
have been great indeed. The diameter of the cells also varies 
according to the grubs to be bred in them. Those for males 
have the same six sides, with three lozenges at bottom, as those 
for workers, and the angles are the same ; but the diameter 
of the first is 3t lines-that for the workers only 2 }. Whell 
changing from one size, to another, they will make several 
rows of cells intermediate in size, gradually increasing or 
diminishing, as required. When there is a great abundance 
of honey, they will increase both the diameter and the depth 
of their cell�, which are found sometimes as much as an inch 
and a half in depth. -Good Word8. 

• • • • • 
EnalDeled Iron, 

M. Peligot has made a report, to the Society for the En
couragement of Industry, on the enameled wrought and 
cast iron work introduced by M. Paris about twenty-five 
years ago, and for which the Society have awarded him iwo 
medals. According to the report in question, the enamel 
used is a true transparent glass which allows the color of the 
iron to show through, yery tenacioue, having the same power 
of dilatation as iron, and capable of resisting powerful acids. 
The ordinary white enameled ware of Pari,s generally con
tains lead, and often in large proporticns, and is liable to be 
attacked by even very weak acids. M. Paris' ware has been 
employed for many purposes : cast iron vases for gardens 
decorated in imitation of old Rouen ware have been exposed 
t() all weathers without suffering any injury ; a chimney in 
enameled plate iron was set up at the Mdzas prison in 1849 ; 
the doors of the gold assay furnace in the laboratory of the 
Paris mint are of the same, and have borne the effect of 
nitrous vapors since 1850 ; in 1.866 this enameled iron was se
lected for street names and house number plates, in several 
districts of Paris, and the report states that, while other 
manufacturers make enameled ware of the same appearance 
as that of M. Paris, the latter has shown its superiority in 
resisting the effects of time. 

Specimens of new applications, lately introduced by M. " 
Paris, were presented to the Society, and included chairs, 
tables, and stools for gardens, enameled on sheet iron and 
mounted on castings ; and stands for dishes, decanters, etc. , 
made In imitation of ancient earthenware, but presenting the 
superior advantage of bearing heat well. 

-----------..... , •. 0-. ... __________ _ 

ACTION OF NITRIC ACID ON CHROMATE OF LEAD.-On 
treating chromate of lead with about double its weight of 
nitric acid, a solution of chromic acid is obtained, according 
to M. E. Duvillier, containing but two per cent of oxide of 
lead. It is considered that the nitric acid decomposes the 
chromate of lead into chromic acid and nitrate of lead, which 
precipitates

. 
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lItANUFACTURE OF AltTIFICIAL BUTTER IN NEW YORK. 

Milk is a mechanical mixture of butter, casein, and wa
ter, the latter holding in solution sugar of mPk, or lactin, 
and several salts. The butter is held suspended in the milk 
by the caseous or cheesy matter, and the whey, with which 
it is intimately blended. Milk is thus a true emulsion, re
Bulting from a mixture of these three ingredients, and owes 
its opacity and white color to the diffusion through it of the 
butyra.ceous 011. The particles of butter in milk consist of 
very minute globules mo incn. in diameter, suspended in 
the surrounding serous fluid. 

FIG. 1. 

MANUFACTURE OF ARTIFICIAL BUTTER.-THE HASHING MA

CHINE. 

When milk is allowed to stand for some time, tl; e light 
er particles of butter rise to the surface, constituting, with 
a certain quantity of the other ingredients, cream, leaving 
the casein, from which cheese is made, and the whey below. 
All the particles of butter, however, are not eliminated by 
this means. Still the remainder is by no means rich in oily 
matter, as the poverty of skim milk plainly shows. 

When the cream is agitated for some time, or churned, the 
semi-solid particles of fat aggregate, and we have a mass of 
butter. The remaining fluid, termed bl1ttermilk, contains 
casein and lactin, or sugar of milk, in solution. This sugar 
very soon decomposes, l forming l actic acid (from lac-

I I) . I ' I ' , ' . , . 
11 1 ' • 1; 

Latin for milk), which gives to buttermilk its sour taste. 
In the manufacture of cheese the casein (Latin, cas8um, 

cheese) of course is the principal ingredient. The casein is 
coagulated by an acid, usually obtained from the stomach 
of a young calf, and called ren net. The curd thus obtained 
is pressed, and, after a variety of manipulations, becomes 
cheese. 

Butter is a rather complex organic compound, consisting 
chiefly of olein, margarin, and stearin. The olein is the 
largest and most important constituent, and one most fami
liar to our eyes, in the shape, more or less pure, of the fixed 
oils, of which olive oil is a good example, as it contains 
seventy-five per cent of olein. 

The three substances named exist in all natural fats, from 
which chem ists have long been enabled ,to produce butters 
which, owing to bad odors and flavors, have never been suit
ed to human wants. 

M. Mouriez, of France, wa� the first to solve the difficul
ty, and some six years ago gave to the world an excellent 
method of making good butter from hard beef fats, kIiown 
as beef suet. This process will be found in the SCIENCE 
RECORD for 1873. 

The process, with modifications by M. Paraf, has latterly 
been introduced in this country, and is now in successful 
practical operation in this city, on a large scale, at the es
tablishment of the Oleo-Margarine Manufacturing Company, 
in 56th street, near Third avenue, where one or two tuns of 
the new butter are now daily turned out, and find a ready 
market. 

The article to which we refer does not differ materially 
in composition from ordinary butter, olein (and that of a 
very pure character) being the principal ingredient, no casein 
being present, which is the primary cause of rancidity in 
butter. The olein from which this artificial butter is pre
pared is obtained from beef suet. 

The general process of manufacturing artificial butter is 
as follows : The suet is first washed thoroughly, for two 
hours, in water, to remove all superfluous animal matter, 
and is then, by means of a "  hashing machine," shown in our 
illustration (Fig. 1 ), ground thoroughly, and pressed through 
a fine sieve or plate of iron pierced with fine holes, which 
forms one side of the machine. The machine consists of a 
series of sharp blades set on an axis like the thread of a 
screw. These are contained in a closely fitting chamber or 
cylinder placed horizontally. The cylinder is divided into 
two portions, hinged together on one side, and capable of 
being securely fastened or bolted on the other, when the ma
chine is in operation. The upper half !lan be readily thrown 
back, should the machillfl become clogged or when it be
comes necessary to cleanse it. The shaft on which the 
knives are fixed extends through one end of the cylinder, 
and is geared in the ordinary way, by means of a belt and 
pulley, to the shaft of the engine transmitting the power. 

A large iron trough lined with porcelain is supported 
above the cylinder with its revolving knives. This trough 

FIG. 2. 
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or feeder has an aperture in one corner, which fits over a 
corr€sponding hole in the upper part of the ;:ylindor, through 
which the suet is fed to the machine. When the machine is 
in operation, the suet is n ot only effectually hashed in the 
cylinder, but forced by 1he screw thread set knives through 
fine holes bored in the opposite end of the cylinder. The 
machine we saw in operation was capable, it was stated, of 
hashing 1,000 pounds of suet in an hour. The fat comes out 
of the hasher in the form of a jelly considerably whiter 
than when put in, owing to its finely divided state, and the 
uniform distribution of olein through it. 

The material is now in a ,proper condition for the second 
uperation, which has for its object the separation of the fluid 
olein, and the solid margarin and stearin from the animal 

FIG . 3. 
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MANUFACTURE OF ARTIFICIAL BUTTER.-FILI.lNG THE S AGS 

FOl� THE PRESS. 

tissues which enveloped them. For this purpose it is put 
into a number of steam vats, shown in the illustration (Fig. 2). 
These vats are of the ordinary wooden description, with 
steam pipes entering the bottom, the steam being admit
ted or cut off at pleasure by stop cocks. Here the fat is 
raised nearly to the temperature of boiling water, the steam
ing being continued for two hours. The heat causes a sepa
ration of the olein and stearin from the animal matter, the 
former rising to the top, while the latter sinks to the bot
tom. The material is well stirred during 'the time the heat 
is continued, and when the process is completed the oil is 
drawn off while still hot, and then allowed .to cool slowly in 

- - -

MDUFAOTtrEllI OF ABTIFIOIAL BUTTER IN_NEW�YORK.-THE STEAMINGI VU'S, 
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tanks placed below the steam vats. About 90 per cent of a Preparation oC Pure ()hlorophyll .  the alcohol has been removed by pressing, the leaves are 
mixture of olein, margarin, and stearin are thus obtained " The plant used in my experiments," says F. A. Harsten, mixed with benzole, and let stand for 24 honrs, in which 
from a given weigh t of suet, the remainder (10 per cent) be. " was the ivy (hedra helix) which possesses two advantages ;  time the benzole extracts the chlorophyll. The benzole is now 
ing, of course, the tissue and muscular 'and fiberous parts of first,that it can be obtained at ",11 seasons of the year ; second, pressed and distilled off. The residue remaining in the reo 
the material. that it is very I·ich in chlorophyll. Be?ide this, the chloro· tort is of a fatty nature and dark brown color. Three hun. 

The real fat being thus separated from the superfluous phyll of this plant is not easily decomposed by such agents as dred grains of leaves furnish about 8 grains of residue which 
animal matter, the next step is the separation of the fluid light or alkalies. The leaves are chopped up fine and mixed contains fat, chloropbyll, and a yellow coloring substance. 
olein from the solid margarin and stea. FIG. 4. This residue is boiled for 10 minutes with 
rin. One of the lower tanks, seen be. soda (80 grains of extract to 10 grains soda 
neath the Rteam vats in the large illustra. and 150 grains water). When cold it is fil. 
tion (Fig. 2), containing the mix.ed fluid tered through 4 or 5 thicknesses of paper, 
and solid part:;; of the fat, is moved to and a dark green alkaline fluid obtained, 
a small table in another part of the while the insoluble fatty soap and the yel. 
room. On the table are small tin moUs, low coloring matter remain in the fllter. 
six or eight inches long, four or five From the green solution the chlorophyll 
wid !', and two or three deep, each. onc soap and soluble fatty soaps are separated 
taining a small cotton bag, with suill · by common salt, or nitrate of soda, and 
cient margin of cloth to form a double lap '

the soaps washed with solutions of the 
from each side. Heze may be seen the same salts. After the soap is freed from 
operation of bag filling (Fig. 3). � alkali, it is dissolved in water and sulphate 

The partly crystalized and lumpy fat ' of copper added. In this way a beautiful. 
is ladled into these mo lds until full, r ly colored powder is obtained, which con. 
when the laps of cloth from each side tains chlorophyll oxide of copper and a 
are turned over upon the top, and the copper soap. It is washed rapidly to re o 
material inclosed. The bags contain ? move all the sulphate of copper, and then 

. .J about two pounds each, and after using ./ dried. The dry powder is boiled with 
once are carefully washeC!. to avoid any absolute alcohol and then washed with 
taint or rancidity which might inju. ether and benzole. These solvents remove 
riously affect the butter. Our sense of all the copper soap and some of the chlo. 
smell being acute in some directions, rophyll compound.  The chlorophyll ox. 
we applied one of the bags to the nos· ide of copper which remains is suspended 
trils. It was clean and sweet. This, in alcohol and decomposed by a current of 
though apparently a small matter, the sulphuretted hydrogen. By exposure to 
proprietors of the establishment h ave the aIr, the alcohol evaporates, leaving the 
not overlooked. The floor, indeed, and chlorophyll in the form of fine brittle 
all the articles in use gave evidence of grains of a dark green color, almost black. 
card and cleanliness, which is ne�t to It is insoluble in water, but dissolves in 
godliness. alcohol and hydrochloric acid with a very 

When the bags are fnII they are put beautiful green color. This green color 
between sheets of galvanized iron and differs, however, from the grilen of the 
placed in the oil press (Fig. 4), which is leaves, since the latter is modified by the 
a combination of the toggle joint with MANUFACTURE OF ARTIFICIAL BUTTER.-EXPRESSING THE OLEIN. yellow coloring matter. 
a closely cut thread screw, as shown in the engraving. The with alcohol of 55° to a ma{jma, which is pressed out after I have the following grounds for considering the chloro . 
pressure is gradnally applied to the contained fat, and there standing 12 hours. The object of this is to prepare the pbyll free from fats : 1. It was dry and brittle ; 2. On heat. 
presently issues from the pores of the cotton a fine yellow FIG, 5. ing it, no smell of acrolein was produced ; 3. I.t is easily solu. 
oil, which drips into a receiving trough at the bottom of the ble in alcohol and hydrochloric acid. 
press, and is afterwards dipped or ladled into ordinary gal. I have also prepared compounds of chlorophyll 11'ith lead 
vanized iron milk cans. and silver, but neither can be employed for preparing pure 

It is this oil. olein, containing in solution more or less chlorophyll. The chlorophyll oxide of silver blackened easily 
margarin and stearin, from which the butter is now to be in the light. The lead soap could not be removed so readily 
churned, as we shall presently describe. This expressed oil from the chlorophyll lead compound, by the use of absolute 
bas neither taste nor smell, and is a very pure article of alcohol, ether and benzo]e, as the copper soap." 
ol ein. TI: e residuum left in· the bags is solid stearin, which, • I .... .. ----__ 

the proprietors informed us, i s  worth two or three cents per New Plan Cor Ob taining a Powerenl Light. 

pound more thau the ordinary �tearic acid, and is used chief· ?- Herr Edelmann, of Munich, has devised a very simple and 
1y for candle·making. 

. 
satisfactory mode of obtaining a p�werful light, well .suited 

We now come to the last operations connected with the for photographic purposes, if the materials employed be 
manufacture of t1e artificial butter, to wit, the churning judiciously selected. He has found that the oxyhydrogen 
(Fig. 5), which is the same as the ordinary churning of flame produced from common coal gas and oxygan at ordi. 
cream. 'The churns have revolving paddles, and the oil on nary pressure produces an intense light, of any desired color 
being placed in the churns is mixed with one fifth of its if, by means of it, we burn a mixture of picrate of ammonia 
weight of sour milk. The churning operation is continued with a suitable metallic salt. 
for twenty minutes, when the compounll has assumed the To this end a hollow cone of hard gas carbon-similar to 
semi. solid condition of soft butter, which a slight diminu· that used in electric lamps-is prepared of the following di. 
tion of temperature renders firm. The churns are worked mensions :  Hight, one and three quarter inches ; diameter, 
in a cool chamber, rclndered so by means of a reservoir of one inch, tapering to three quarters of an inch, and pierced 
ice suspended overhead. The butter is now colored yellow by a tube tapering in the same direction from half to one 
by admixture of a little vegetable annatto, which is harmless, quarter of an inch. This conical carbon tube is placed, nar. 
and after being salted is worked like ordinary butter on a row end down, upon an upright oxyhydrogen jet, the com. 
working table, with a presser, as shown in the illustration pound nozzle of which fits into the narrow end of the in. 
(Fig. 6). The churning of the oil with the sour milk in. vel ted cone of carbon. The oxyhydrogen jet is the usual 
creases its weight from the absorption of water, so that kind of double tube, the coal gas issuing round th e oxygen 
three pounds of oil will make four pounds of butter. From nozzle ; and when the gases are ignited, they burn through 
one hundred pounds of suet, seventy pounds of butter are the center of the cone, which then resembles a small oa.rbon 
proJuced, twenty pounds of stearin, and ten pounds of 

MANUFACT URE OF ARTIFICIAL BUTTER.-CHURNING THE furnace one and a half inches in depth. 
scraps. The change from the liquid to the semi·soUd COR· OLEIN WITH MILK. The number of these cones to be made corresponds with 
dition is due probably to some molecular cltange or oxida. leaves for the action of the benzole. The aloohol extracts the number of intensely bright colored flames required. 
tion of the oil during the process of churning. the water from the leaves and also the bitter principle (hederin) When the gases burn in the ordinary way, scarcely any light 

We tasted some of the butter thus made and prepared for and especially large quantities of a soapy substance. After results ;  but in order to produce the desired effects, we 
the market. With the exception of a slight spread over the inner surface of a cone, with 
�ranular consistency, we could perceive no FIG. 6. a spatula, a paste made by rubbing together 
difference between it and good ordinary firkin in a mortar picrate of amoonia, the metallic 
butter. This peculiarity, it is stated, disap. ;" z salt desired, and alcohol. The cones are then 
pears after keeping for some length of time. ? allowed to dry at ordinary temperature, and 

The butter made in this way can be afforded placed over the double tube when light is reo 
much cheaper than the ordinary article, but -� quired. To produce the flame, the oxygen 
it must not be supposed that the cow's occu· / tube, which should be movable in a vertical 
pation is forever gone. Suet is an article the direction, is raised as high as possible, the 
supply of which is limited, and it is only in ./ coal gas lighted; and the oxygen then turned 
large cities, or localities where beef cattle are on. By moving the oxygen tube slowly down. 
largely slaughtered, that it will llrove profit. wards, and regulating the gas supplies, the 
able to engage in the manufacture of this ar· point at which the greatest brilliancy is pro. 
tificial butter. The company expect, we were duced can be readily ascertained. The light 
told, to enlarge their works to the capacity of obtained is very intense and steady while it 
some twelve tuns of butter per day. This is lasts. 
only about one tenth the quantity daily con· If a white light be desired, sulphide of au. 
sumed in the city of New York. timony or magnesium filings can be mixed 

The butter made can be transported to with the picrate of ammonia ; but if .it be 
and will keep in warm climates, owing, as desired to use the light for showing on the 
before stated, to the absence of the rGadily screen metallic spectra, the chlorides of so. 
putrescible compounds existing in ordinary dium yellow, thallium green, iridium blue, 
butter. Shipments have already been made and calcium are most suitable ; while Herr 
to South America ; and as regards home con· Edelmann finds that the chlorates or nitrates 
sumption, it is said that hotels in this city, '----z--.. of strontium red, barium pale green, and cop. 
and even a fashionaLle club, a re customeJ,'S per deep' green, afford the most satisfactory 
of the company for this artificial butter. MANUFAOTURE OF ARTIFICIAL BUTTER.-WORKING THE BUTTER PREPARATORY"TO PAOKING. results. For photographic purposes the 
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antimony would be most suitable, but i t  should be mixed 
with the picrate of ammonia with caution. 

ten the subjeco of an old and romantic tradition, or of some 
still more improbable but none the less interesting fairy 
tale, in which sprite or gnome or nymph lures an unfortu
nate victim to destruction or leads him to unimaginable 
bliss, are seen at every turn. Leaving Colugne, and passing 
Bonn, the noted Sieben Gebirge (seven mountains) rise into 
view, their rugged sides and ruined castles awakening in 
the traveller a sensation of mingled admiration, surprise, 
and interest which is not again lost until he reaches May. 
ence. On the one side, at an imposing hight, is the splendid 
old ruin of 

the world. It was this Cockerill company which exhibited the 
immense blast furnace blowing engine, which, with their lo
comotive and marine engines, formed so strIking a collection 
in the machinery hall of the great exhibition. The principal 
works are situated in the valley of the Meuse, six miles from 
Liege and upon a great coal formation which constitutes 
one of the principal deposits of Belgium. The works were 
founded by Cockerill Brothers, a half century ago, for the 
purpose of manufacturing steam engines and flax spinning 
machinery. 'l'he first blast furnace was erected in 1826. 

This plan of obtaining a powerful metallic light is special. 
ly recommended for illustrating somt� of the phenomena of 
spectrum analysis. At present it is usual to employ the 
electric light for the purpose of proi ecting spectra on a 
screen in order to exhibit them to a large audience. The Clost 
and inconvenience of the electric light is. however, so great 
as to debar many from trying to exhibit these beautiful ex· 
periments. Edelmann now proposes the above plan for pro· 
ducing intensely brilliant metallic, flames as a substitute for 
electric method, and states that he has succeeded perfectly 
in proj ecting the spectra on a considerable scale when using 
the very simple and inexpensive source of light above de· 
8cribed. -British Journal of Photography. 

DRACHENFELS, 

near which Siegfried, the hero of that noble but sanguinary 
ancieut German poem, the Niebelungenlied, killed the dragon 
so many centuries ago. On the other side is Rolandseck, 
another fine ruin, which has been rendered famous by 
Schiller, who here Jays the plot of his " Knight of Gotten
burg. " In the river we notice the island in which ",as im
mured the beautiful girl who had supposed her long absent 
lover lost forever, one of the thousands who fell fighting 
the barbarians of the East ; and above, on the top of the 
overhanging precipice wbich forms the river bank, is the 
castle built by the lover after his return from a long impris
onment, and where he spent the remainder of his life, look
ing down upon the roof whi<;h sheltered his lost bride. 
Farther on, the high rock Erpelerlei raises its basalt crest 
seven hundred feet above the river ; and from top to bottom, 
wherever earth will lie and wherever terraces can be made 
to sustain them, it is clothed with a mantle of green vines 
laden with the wIne-producing grape. 

The establishment now comprises four collieries, produc
ing annually about 350,000 tuns of excellent bituminous 
coal, thirty iron mines from which are raised 150,000 tuns of 
ore per year, five blast furnaces yielding 55, 000 tuns of pig 
iron, four new blast furnaces for the production of Besse
mer metal, which are still unfinished, two iron and one cop
per founderies turning out 5.000 tuns of excellent castings, 
a rolling mill which turns out 40,000 tuns of rails and 
other sorts of rolled iron, a large steel works containing ten 
Bessemer converters and producing 17, 000 tuns of steel per 
annum, a forge which has an annual production of 1 ,500 
tuns, large machine shops employing 1 ,500 workmen, a 
bridge and boiler shop in which are built 6, 000 tuns of boil-
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BRUSSELS, September, 1873. 
Leaving Berlin immediately after breakfast by express 

train, after a ride of four hours across a level and frequent. 
ly sterile country, which is remarkably devoid of interest, 
we arrived at the pleasant and quaint old German town of 

HANOVER. 
Here we dined, and then spent two hours strolling about the 
principal streets and the noble park, and calling at the cele
brated polytechnic school, of which our venerable and dis
tinguished friend, Dr. Karmarsch, is the head. The curious 
archite cture of the older buildings of the town, in which 
wooden framing with brick filling produce an odd and not 
unpleasing effect, contrast remarkably with the pretty cot· 
tages and fine modern residences which have been built in 
brick and stucco near the railroad station. Hanover is well 
known as the capital of the late kingdom of the same name, 
but is not less widely known as the birthplace of Herschel 
and the home of Leibnitz. 

Resuming our journey toward Cologne, we were enter
tained by the conversation of an intelligent young T urk, 
whose place of residence was Constantinople, but who had 
left his home and his harem to see the great exhibition and 
to travel in Europe. We were pleased to learn that the wo
men of his country are, at last, offered some opportunities 
of acquiring knowledge. There are twenty-four advanced 
Bchools for you�g women, in his native city, which are fully 
attended, the students being from fifteen to eighteen years 
of age. The seclusion of females is, however, quite aa care' 
fully looked to as ever, and our fellow traveller was great
ly shocked and s urprised by our accounts of the pro · 
gress and of the aspirations of the strong-minded of the sex 
in the United States. 

Crossing the Rhine on a fine specimen of a very bad kind 
of iron bridge, the lattice girder, the traveller finds himself 
in 

COLOGNE, M 

or Coln, as the Germans call the city. It is a curious old 
town, with exceedingly narrow and labyrinthine streets ; but 
it contains ltlmost nothing to attract the stranger, with the 
important exception of its great cathedral. This famous 
structure is well worthy of the reputation it has acquired, 
notwithstanding the fact that that it is still far from com
pletion, although commenced six centuries ago. Its im
mense size and its symmetry of form, and the beauties of 
its architecture, make it probably the finest specimen of the 
gothic style in existence. The length of the building is 
some thing over 500 feet, its breadth 231, and the hight of 
the principal towe1:'s, when finished, will be 532 feet. The 
ridge of the roof is 250 feet above the pavement, the nave 
rises 165 feet, and the aisles 80 feet. No description can do 
justice to this magnificent and colossal pile ; and only re
peated visits and comparison with surrounding objects ena
ble the traveller to obtain a just idea of itrl immensity. The 
gracefulness and the richness of gothic architecture are 
nowhere in the world, probably, more fully illustrated than 
in the cathedral of Cologne. The work of completion is 
now progressing rapidly, but the building has been so long 
in course of erection that the repairing of the decaying 
stonework of the earlier must accompany th� labor of com
pleting the later construction. The excursion up 

THE RHINE 

is always anticipated by the traveller in Europe with a de
gree of interest which is perhaps unequaled by that felt in 
any other part of his j ourneyings. Aud hl>l is probably sel
dom dis�ppointed. Our little party certainly was not, and 
the long sail from Cologne to Mayence, occupying the whole 
day, was one of extraordinary pleasure, while the return 
next day over the same route was hardly less enjoyable. 

'rhere is probably no point on the Rhine at which the nat
ural beauties of the scenery exceed those of our own noble 
Hudson where it breaks through the Highlands at West 
Point ; no part of the Rhine can equal in its picturesque and 
wild beauty those northwestern examples of fine river scene
ry, the Dalles of the St. Louis or of the St. Croix, and 
nowhere on the Rhine can be found any one spot of as great 
historical interest as many that might be named in Great 
Britain ; yet it may well bl' asserted that in no other part of 
the world can the intelligent traveller and the appreciative 
observer of Nature find such a combination of these attrac
tions, in one uuinterrupted series, as upon this splendid 
German river, between Cologne and Mayence. Magnificent 
scenery of ever changing but never intermitted beauty, pic
turesque old ruins of castles, around which cluster the most 
interesting and important reminiscences of a thousand years 
ciI. German history, lind each of which . is founded upon 
sltm pmn'GlI.M)' o'f-� JlIb'an\W:i � whn!h r��f i'l! df� 

We pass the old city of . 

COBLENTZ 

and, opposite, the immense fortification of Ehrenbreitstein 
with its four hundred guns and its immense range of outly. 
ing works. It is stated that this almost impregnable strong
hold has sufficient storage capacity to provision 8,000 men 
for ten years, and tltat the cost of the fortification amounted 
to nearly ten millions of dollars. We pass the bridge of 
boats and go on up the river, meeting with beautiful gems 
of scenery and romantic ruins at every bend of  the stream. 
We pass the extensive ruins of Rhinefels, and the beautiful 
remains of Rhinestein, the homes of the booty-loving and 
law-defying old robbers who, in ancient times, took toll of 
all who passed on the river. We pass around the projecting 
rock where, sitting high above the stream, the beautiful 
Lurlei, by her entrancing songs, draws the unfortunate fish
ermen resistingly into the raging whirlpool at her feet. 
Th€'n we pass t he two old castles , which, confronting each 
other, are called the " Mouse " and the " Cat ."  Near Bingen 
we see an island in the middle of the stream on which is an 
old tower, and, overlooking it from the rivl"r bank, is the 
equally old castle of Ehrenfels. Here, according to tradi
tion, the rich and avaricious old Bishop Hatto (of Southey's 
ballad) stored his grain in the tower, and lived in comfort in 
his castle, while the people, far and near, were dying of 
famine. Holding his grain in expectation of a rich harvest 
of gold when the highest attainable price should induce him 
to sell, the miserly wretch finally removed, for safety, to 
the tower where he could better watch his treasure, as well 
as defend himself against the attack of the maddened p eo
ple. He was there destroyed by an army of starving rats, 
which gathered from all directions to feast upon his stores, 
and to vlsit upon the wicked proprietor a righteous judg. 
ment. We pass 

JOHANNISBERG, 

the source of the finest of Rhenish wine, and, steaming 
along through a more level and less beautiful cOTLntry, we 
gaze with intense inter(lst upon the scenes which were, cen. 
turies ago, so attractive to Charlemagne, and which were so 
often visited by his successors. 

At Mayence we find another bridge of boats, and we watch 
the oper�tion of opening and closing, to allow the passage of 
vessels, with some curiosity. The rapidity and ease with 
which a section is dropped down with the current and 
swung out of the way is as remarkable as is the difficul ty 
and the slowness with which it is hauled back into its place. 
Near the bridge are several 8chijfmukle, grinding away very 
busily, and, about them, are severaL small boats, either 
bringing grain to be ground, or taking to the city the flour 
which has been prepared for the market. 

Some distance lower down, we passed a dredging machine, 
anchored in m idchannel and dredging most effectively, its 
machinery driven, like the 8chijfmuhle, by great paddle 
wheels turned by the current. With unusual reluctance we 
left this beautiful valley of the Rhine, the most fruitful of 
all regions of poetry and romance, and pursued our journey 
west ward. A few hours were spent at 

AIX-LA-CHAPELLE, 

an interesting old town in which we found another of the 
the grea: German technical schools. With a splendid build
ing, erected by private contributions of public spirited citi
zens, a fine corps of instructors, and a small but well selected 
and increasing stock of apparatus, and more than full of 
students, this school is doing its share of t�e important work 
which is so rapidly bringing continental nations into suc 
cessful competition with Great Britain, in industrial pur
suits. The current expenses of the institution are defrayed 
by tue State. 

Another moderately long ride ' by rail brought us across 
tbe frontier, and we made our next stop at 

LIEGE, 

Belgium, near which busy and pleasaJlt city is the town of 
Seraoing and the great establitlbment III the S(Jci£t8 Oor;kerUl, 
fh:b tlQ'&,e's't df. It's l£'hlt ill lMi1'un ali11 m !If .  t1J.\il Itn'�t ·u 

ers and bridges annually and, beside all this, the company 
has, at Antwerp, a large shiphuilding yard. 

THE SERAING ESTABLISHMENT 

covers an area of 200 acres, and employs 9,000 workmen. On 
the place are over 250 steam engines, having a collective 
power of 8,000 horses. Two millions of d011ars are paid au
nually in wages, 350,000 tun3 of coal are consumed , and the 
annual receipts from sales amount to li ve or six millions of 
dollars. This immense establishment has grown up from 
the small beginnings of John Cockerill and mainly through 
his energy and business capacity. The great engineer i s  
now deceased, and the works are carried o n  b y  the " Societe 
John Cockerill " among whom, it is said, is no less a person
age than the King of the Belgians. The coal raised from 
the shafts within the works is of fi ne quality, and cokes well. 
The coking is done partly in ordinary ovens, and partly in 
Appold kilns, which are said to work finely. The coke is 
hard, clean, and bright, and seems capable of sustaining a 
burden nearly equal to that borne by the celebrated English 
Durham and Newcastle coke. 

Pig iron for ordinary purposes is made, of very good qual
ity, from ores of the neighborhood, but ores are imported 
from Spain and from England for Bessem er pig. Molding 
sand, fire brick, and fire clay are obtained from the neighbor
hood, and thus the principal part of the raw materials used 
in the works is obtained from deposits close at hand. 

The castings made in the founderies are unusually smooth 
and clean. Tbe work turned out in the machine and boiler 
shops is exceedingly creditable. An important feature of 
the practice here is the use of steel for nearly all moving 
parts of machinery. It has displaced iron almost entirely 
in forged work, and, to some extent, it is substituted for 
iron in even cast pieces. This introduction of steel has taken 
place hAre more than at any other place which we have ever 
visited, and the general success here met with may be taken 
as an indication of one of the directions in which improve
ment is going forward. The new steel plant will be expect
ed to produce one hundred and fifty tun s per day of Besse
mer metal. The riveting in the boiler and bridge work is, 
wherever possible, steam riveted. ':1'he work, in all depart
ments, seems invariably well done, and is finding a market 
in all parts of Europe, and, to some extent, even in Great 
Britain and the United States. 

The workmen are paid about three fourths as much here 
as in Great Britain. Molders receive ab'Jut seventy. five 
cents per day, puddlers a dollar to a dollar and a half, pat
tern makers seventy-five cents, machinists from seventy- five 
cents to a dollar, riveters seveuty cents, and foremen in the 
several shop� from one to two dollars. A day's work is 
twelve hours, nominally ; actually it is sometimes less and 
not infreque:iJ.t.ly more. A few women are still employed in 
the lighter kinds of labor. 

The workmen of Belgium are probably more nearly equal 
in skill to the English mechanics with whom they compete 
than are those of any other European country. 

R. H. T. 
-------------.� .. � . .. ------------

Solidification ot Nitrous Oxide, 

According to Wills, nitrous oxide may be easily solidified 
by causing a rapid current of ai;: to pass through t'�e liqui
fied gas. Differing in this respect from carbonic acid , nitrous 
oxide may be kept liquid for some time in open vessels. 
Carbonic acid solidifies, as soon as it escapes from its contain
ing reservoir, because the tension of the vapor of the solidi
fied acid, even at the m0ment of its forma.tion, is considerably 
superior to atmospheric pressure ; while liquid nitrous oxide 
attains _133° Fah. and solidifies at -146° ,  so that the tension 
of its vapor is weaker than one atmosphere. The density of 
the liquid protoxide at 32° Fah. is equal to 0'9004 ; its coeffi
cient of dilation is very considerable. It is insoluble in 
water. 

-------------.� .. � . .. ------------
A CORRECTION.-In our article on " Specific Heat," on 

page 208, current volume, the expression (lines 45 and 46) 
" Specific heat at temperature 39" 1 °  (T) = 1(C)," should 
read : " Specific heat at temperature 39 ' 1° = 1 ; specific heat 
at temperature T = C . "  

------------.... �.� .. � . .... --�-------
IN Saginaw county, 111ich. , It poor man named Reif, while 

boring a well, is repcrted to have been greatly frightened 
by the upwa!d flow of gas, the escape of which shook the 
earth, produced a noise liM ftlu�. Mul, � fil'$I\, ehut 
up It tlh'me mty fe-et h'l�. 
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Reeovery o C  Silver Crom Cyanide Raths. 

Dr. Graegei states that there are many methods of accom
plishiug this object ; but none have been so easily carried 
out or have obtained enough of the silver as to be satisfac
tory. ThfJ process recently described by Ney, in which the 
silver was precipitated as a chloride by the addition of muri
atic add, had both these faults. The silver was not all pre
cipitated, the subsequent treatment of the precipitate was 
not It simple one ; and beside, the operation was attended 
with a strong evolution of prussic acid, whic2 is extremely 
unpleasant to many persons, not to say dangerous to life. 

" By accident," says Dr. Gr:leger, " I  discoveriJd a method 
of obtaining all the silver in a very simple and easy manner, 
and one that lllay be operated by persons who are not chem
ists. It is baeed upon an observation made by myself that 
cyanide of silver is perfectly reduced to metallic silver by 
grape sugar, provided the solution contains no free alkaline 
cyanides (cyanide of potassium or of sodium). The cyanide 
of potassium present is destroyed by adding a suitable quan
tity of a solution of green vitriol, which converts it into ferro
cyanide of potassium. Then grape sugar will reduce the 
silver in the alkaline solution. I.n carrying out this method, 
the silver bath, which has become useless, is all(}wed to set
tle, and is then decanted into a large iron kettle, where it is 
warmed, and protosulphate of iron slowly added until a 
slight precipitate (oxide of iron) is formed, which does not 
disappear on stirring. It is next heated to boiling and made 
strongly alkaline by adding caustic soda or potash, if neces _ 
sary ;  and a solution of grape sugar is then added gradually 
until the liquid acquires a brownish yellow color. The heat 
is now to be removed and the precipitate allowed to settle, 
after which the clear solution is removed by means of a si
pue n, and the sediment, consisting of metalic silver and 
oxide of iron, is thrown on a filter, washed, dried and ignit
e-i. This residue is then treated with nitric acid, which dis
solves all the silver and but littlEl of the oxide of iron. The 
very last trace of silver in the bath is thus separated and 
dissolved in nitric acid. To test this process, the following 
experiment was made : 0 85 gramme nitrate of silver was dis
solved in � en bic inches distIlled water,and chloride of sodium, 
sulphate of copper, sulphate of zinc, caustic soda and carbon
ate of soda added, together with enough cyanide of potassium 
to produce a perfectly clear solution . One third part of this 
solution was treated with a suitable quantity of SUlphate of 
iron, heated to boiling, and the glucose added. The precipi
tate obtained, when tr(lated ItS above and tested volumetri
cally with chloride of sodium solution, showed 0 '238 grammes 
of nitrate of silver ; this taken three times = 0 '814 grammes 
instead of 0 '85 gramme taken, or 84 per cent. A second exper
iment gave 94 '5 per cent. These results are very favorable, 
especially when we consider that we were dealing with a 
solution containing only 4 parts of silver in 10,000 of wate! . 
It is a striking phenomenon that not a trace of the copper, 
which was purposely added to test this point, was reduced 
by the grape sugar. "-Polytechnisches Notiiblatt. 

Impl'oved Sheet Metal Roofing. 
Edward C. Hegeler and Frederic W. Matthiessen, La Salle, IlL-This In. 

vention consists in the employment of flnc corrugations of the metallic 
sheets used in the constl'uctjon' of roofs, and for siml1ar purposes,  and the 
arrangement of the corrugations in the dIrection crosswise to the pitch of 
the roof, also cro ss wise to the length direction of the gutters, eaves troughs,  
ctc. 'rhis fine corrngation may b e  made one eighth of an inch deep by half 
an inch in width, or In other proportions. It can be very fine and stlll 
allow by Its cnrvlngs the expansion and contraction of the metallic sheet in 
the direction crosswise to the corruga.tion, and thus all o w  of the bendIng of 
the sheets transversely to the corrugation sufficiently to permit the use of 
the various lllodes of uniting tbe sheets of roofing now practiced. 

Improved lllode of Attachinar Journals to Feed Rollers. 

George M. Amsden, South Boston, Mas s . -This invention consists in mak .. 
ing shafts with ends flaring coni cally outward, around which the rollcrs are 
cast.  Screws and nuts on the shaft just beside the rollers draw the journals 
tight into the holes of the former in case they become loose throngh any 
cause . 

Improved D oubletree Equalizer. 
Wm . Martin, Clarence, Iowa.-This invention relates to double trees that 

are usnally pivoted to the tongue of a vehicle or the end of a plow beam to 
allow a certain amount of vibrat.ory mo vement .  It consists in remedying 
the o bjectionable looseness on the beam or tongue and the want of a prop .. 
8r limitation of the motion of the said double tree by extending rearwardly 
the place of the center bolt, and plaCing in front a friction device which 
holds the doubletrce steady until a great,,, force 16 applied at oue end than 
the other, and which, at thc same time, regulates the extent of its motion. 

Improved Bridge. 
Benjamin F .  Davis, Hearn e ,  Te�aB.-This in-/ention consists in a n ovel 

method of constructing the arch o s  and chords of truss bridges by successive 
Jayers of planks nall�d together, and at the extremities of bauded aud 
braced wedge s .  

Impl·ove.l Adding Machine. 

Solomon P<.'ol, Chapel Hill , N. C . -This Invention comlsts In the nse of 
concentric circles with partitions between them , tllrning upon a revolving 
plate� a,round a common center ; the circles divided into two o r  more BCC
tions, and the iiectione tJ-to ten s p a�ee each, and so arranged that when an 
inner Circle is turned tell spaces, it turns the next outer circle one space, by 
means of a drop catch ialllng through a graded opening In the partition 
between them, from thO) outer circumference of the inner c1rcle , and catyh .. 
Ing teeth arranged on the Inner clrcnmference of the circl e .  The teeth are 
so graded as to allow the drop ,  working loosely when do wn In the opening 
of the partition, to slide over them when the outer circle Is tnrned back. 
ward. 

Improved Car Coupling. 

Wm. H. Waddell, LyttJeton Waddell and John A. Lutz, Chnrchvllle, Va.
This invention consists in a spring-pressed lever in rear of drawhead, pro

vided on one end with a foot piece by which the other end may b. removed 

from o ver the link hook and allow it to rise ; In a treadle and a grapple hook 

t o  hold the lever ; In a grapple hook bar and trigger, so contrived that the 

latter lifts the former and allows a sprlng.pressed lever to turn back and 

ock the link hook ; and finally in the combination of the esseutllli part5 so 
as to form an improved car coupling. 

Improved Fruit and Egg Carrier. 

Conrtenay J. Simmons, Kansas City, Mo;-The invention consists in an 
egg or fruit ca.rrier ma,'ie of a series {)f rows of . cardboard pentagonal cells, 

navln;: tholr battom' held thereto by a U.s.aped cltl,mp and filtea Iu obtttil'e 
angleil rell'EiSSils ffn the !nellie 61 the emI pree'e� dt frlinie. 

� dtutifi, �mtri,au. 
Improved Porter' s Box. 

Isaac Barman, Portland, Oregon.-Thls invention consists In a box for the 
use of porters in stores, warehouses and si milar establishments, the object 
of which Is to provide a convenient piace for the tools and materials nsed 
by them in their work. It has apartmcn t s ,  a receptacle for nails, stencils 
stencil brush, ink , etc., conveniently and compactly arranged. 

ImI.roved Steerinll Apparatus. 
William Eo Thomas, Queenstown, M d . -This invention relates to means 

by which rudders may be worked in steering Ships ,  vesselS, or boats, and con
sists In combining with the rndder a sprocket wheel, chain and reversely 
threaded screws ro tating in oppos:te directions, also in connecting slid!ng 
the pinions with screw •. 

Improved I.lelnon Squeezer. 
E dward M .  SammiS, Babylon, N. Y.-Tb ls Invention has for its  object to 

fUrLish an improved lemon squeezer, so constructed that a whole lemon 
may be put Into It and the jnlce expressed without its b eing necessary to 
first cut the said lemon , an d  which will prevent the juice from sqnlrtlng 
out over the o-perator. Tile invention consists in tbe knife secured in the 
cavity of a lemon squeezer ; in the arrangement of the knife in the cav· 
i ty of a lem!!)ll s queezer in an inclined p osition ; in the slit or notch 
formed in the knob or pro jection, and In side lIanges which overlap the 
side edge. and thus prevent the juice from squirting out . 

Improved Lamp. 
John C. Wharton, Nashville, Tenn .-This jnvcntion consists in the con

struction of a lamp in such manner a s  to interp ose a b ody of water, or 
other Incombustible finld, between a small quantity of 011 In contact with 
the wick and the main body of oil contained in a s eparate reservoir; also' 
so as to supply the fiame automatically with all from said reservoir through 
the water to the wick : also, in certain cases, when a more complicated but 
safer lamp Is desired, to isolate the all contained In a snltable reservoir 
from all contact with any atmosphere whatever, thUB preventing the pos· 
slhilltv of ignition within the lamp . 

Improved Combined Chair and\'8ecretary. 

George C. Tayl@r, Thlbodeaux, L a . -The obj ect of ' thls Invention Is to 
furnish a conTenient piece of furniture for family or buslne€B use, which 
combines the advantage s of an arID chair, secretary, wrI;lng table, draw
ers, etc.,  if used by a business man or invalid, with those of a work recep 
tacl e ,  scrap bag, needle and thread repository, etc., if used by a lady. The 
whole Is p ortable, and may be easily moved to any deSired plac e .  Tbe In· 
vention consists maInly in combining an arm chafr with a case or secretary 
having movable pigeon hole arrangem ent, drawers , and foldinll leaves, 
with drawers under the seat of the chair,  and casters on one side under 
the secretary to be lifted by the arms of the chair and rolled abont. 

Improved Coal Breaker. 
Rufns A. Wilder, Cressona, Pa .-Thls Invention conSists In casting teetb 

on both sides of the rack plate compos ing the cylindrical breaker, so that 
the plate, when the teeth OU one side are worn, can be reversed and used on 
the other side. 

Improved Harvester Reel. 
Cbarl es F. Goddard, s t .  Ansgar. Iowa.-Thf s  Invention has for Its object 

to fUrnish an improved harvester reel , which so all be so constrncted that 
the driver may convenIently adjust the reel bars, so as to bring leaniag 
grain npon the platform. The Invention consist. In the reel shaft, made In 
two part" provided with grooved and recessed fianged collars at their In· 
ner ends. The reel shaft is made in t w o  parts, having fianged collars 
formed upon their inner or adjacent ends, the flanges of which arc secure
ly belted to each other. In the adjacent faces of the fianges are the reel 
arms which ure bent inward at right angles,  so as to enter a small disk 
placed In a cavity formed to receive It in the central parts of the lIanged 
collars, which cavity Is made larger than the Ilisk, so that the said disk may 
be moved longitudinally in a recess with relation to the shaft. The inner 
part of the shaft Is  made hollow to receive a rod which passes throngh i t ,  
a n d  to t h e  Inner end of which Is  attacbed t h e  grooved disk. With t h e  outer 
end of the rod ls connected one end of a lever. The other end of the lever 
extends back in to such a position that the driver can readily operate I t  with 
his foot to adjust the reel bars . 

Collecting Dust in the Manufactnre of White Lead. 
Mlcalah Tolle, St.  Leuls, Mo .-Th e object of this Invention Is to utilize 

the lead dnst which escapes in white lead factories after having passed 
through the s eparator in which the corroded lead has been separated from 
the uncorroded lead, so that a considerable saving be accomplished, and the 
health of the workmon be protected against the deleterlons Infiuences of 
the lead dust. The invention conSists , principally. In the combination of 
an elevator with a casing or spout, through which the uncorroded lead is 
conducted o n  the elevator, which is submerged in a tank of water, so that 
the lead dust carried down from the separator Is retained therein, and the 
nncorroded lead carried np by the elevator. 

Combinar and Mixing Tampico and Bristles. 

George Willett, Bnrlingto n ,  assignor to Enoch B. Whiting, St. Albans,  
Vt.-This Invention consists of movable endles s  chain holders, to wblch 
the tampico and bristles are carried by endless belt carriers and so present 
ed to said holders that they project about half their length or more from 
the side as they are carried slowly along past a comb, so arranged and ope
rated that It  combs ant the projecting p ortions thus snbj ected to It. Tbe 
invention also consists of a. combination, in one machine, of two of these 
movable holders and combs with endles, carrier belts so arranged that they 
take the partly combed s tock from the first holders and comb, and reverse 
and trans fer i t  to the second holders, so that the uncombed portion is pre
sented to the second comb to be completed by It. The stock is laid on the 
endless carrier belts a little In advance of the h olders, ani' spread and 
mixed a s  evenly as pOSSible, s o  that it combs together. It may be run 
through the machine several times tllJ the mixing and comtilng are satis_ 
factory. 

Improved Clothes Reel. 
Dennis L. Hnff, Bay City, Mi ch.-This Invention relates to the horlzonta 

evolving reels used for hanging clothes to dry ; and I t  consists of an 
arrangement of tie rods or braces upon the upper s i de of the arm s to re� 
inforce and protect the spider In wblch the Inner ends of the arms are 
secured.  

Improved Rotary Engine. 
Francis J. HoJlenweger, New Rochelle,  assignor to himself, Joseph Mar. 

tin, and Charles F. Spaulding, of New York oity.-Thia invention relates to 
two steam chambers and a rotary piston arranged between them, having 
similar spiral cavitie s in their adjacent faces .  The cllambers are provided 
with passages for the Induction and ednction of the steam, and with pas
sages for condncting the steam from the inlet to the ontlet, passing BUC
cessively through the cavities,  s o  as to retain the steam and cause it to act 
by expansion upon the piston, causlllg said piston to make several revolu
tions hefore said steam reaches the outlet.  The steam , acting upon both 
sides of the piston, balances It and limits its friction .  The Chambers are 
provided with bolts to enable tbem to be accurately adjusted to faces of 
the piston, and with grooves for containing water of condensation for 
iubricatlng said faces and packing them steam tight. 

Improved Combined Water Cooler and Filter. 

William J. English, Providence, R. I.-This Invention consists of a double 
cased filter with a dead air space between ; also of a partition in the Inner 
case, dividing It Into two compartments-one for the Ice and the water to 
be filtered, and the other for the ftItered water, with a filter In the bottom 
of the former compartment ,  arranged In three diVision s ,  through which the 
wa.ter passes successively, the first and 1ast containing gravel, and the mId
dle one charcoal. The filter is also arranged with a sloping top, against 
wbich the filtering substances pack by graunlatlon, 60 that the water must 
pass through them. 

Improved Machine for 80Pting Potatoes. 

David M .  King, Garrettsville, O.-Tllis lnventlon relates to means where
by potatoes may be slmultaneonsly screened and sorted ; and consists In 
two inclined endless screens, the line one arranged with Its npper en d  pro
jecting and sifting ant only the dirt, while the latter Is coarse and sifts ant 
alI the Unme1"OMnta;1>le p •• "toes. It "Iso eonlllsta in using co'riU! lind 
wel\:li'ts to dife'ra�il wIth ltifO'k'l! fti Ji1ll'fffn:g tti'e bltga. 
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Improved Letter Envelope. , 
John D .  McAnulty, No. 127 South Ninth, corner of Fourth street, Brook. 

Iyn, E.  D ..  N. Y.-Thls invention consists of a Jock fOlmed In the fiaps of a 
paper envelope by a T shaped slit in one, and a dovetail�$haped tongue in 
the other, so contrived that by folding the tongue, lnserting it In the slit, 
and then unfolding it, a practicable lock is  formed, which, when sealed, 
cannot be opened with out mutilating the envelope to such extent a s  to 
clearly show tha.t it hus been opened.  An engraving of this  device wa� 
published on page 890, volnme 28 of the SCIENTIEIC AMERICAN. 

Improved Machine for llIaking Window Sash. 
James Travers, Roslyn, N. Y.-This invention is a device for faCilitating 

the ID!),nufacture of window sashes ; and consists in a guide for governing 
the position of the stiles and meeting rails of the sashes in sawing the 
dovetails and m ortises for pntting them together. 

Combined Chest Protector and Shirt Bosom Snpport. 
John A. Aston and Charles C .  McMnrphy, Leavenworth, Kan.-The object 

of this invention is  to supply to the public a chest protector made of Borne 
stitt· material, so' that the same may serve also as a support to the shirt 
front, and not only keep the chest warm and comfortable but prevent also 
the ungainly folds and wrinkles of the shirt front.  This invention consists 
of a piece of stiff pasteboaJ d or o ther material covered by Hnen, :dannel, or 
slmllar fabric, and suspended around the neck or otherwise applied to the 
?hest. 

Improved Tyre Tightener. 
Milo E. Jacobs ,  Winnebago , Ill.-The o bject of this invention Is to pro

vide a device for tightening tyres. when cold, around the wheel wlthont reo 
moving them, so that the same are fullj'" protected and strengthened when 
in use. It consists of the tyre with two ends, so constructed that they are 
recessed to pass beside each other, and rest with face plates toward the 
fellles, to be tightened by means of a screw bolt passing through them. 

Improved Manufactnre of Dies for Pnnching. 
Robert J. Mnllln, Providence, R.  1., assignor to himself and Michael R. 

Hanley, of same place .-The object of this invention Is to Improve the die 
used for the cold pm:ching of nuts, washers , jewelry, etc.,  so that they are 
more durable, require less steel, and offer a greater punching surface. The 
present difficulty lies In welding the steel and iron parts of the dies toge. 
ther so that the face does not break ott' in hardening, or when working with 
it. The inven tion, whIch is intended to overcome this trouble ,  consists in 
welding the steel into the iron base. finsh at the top and extending to within 
a short distance from the bottom, so that there is a greater depth of steel and 
greater strength, as the iron part surrounds t,he steel core. 

Improved Machine for Dressing Wood Rails. 
Horatio G. Angle, Chicago, Ill .-Thls invention consists of a small trnck 

on ordinary wheels, and h ave lateral gnide wbeels adapted to run along the 
wood rails or stringers after they have been laid. Vertical and horizontal 
rotary planing tools are arranged In advance of the front wheels to plane 
the upper and inner surfaces of the stringers as the truck is moved along. 
The planing Is gaged by the wheels of the trUCk, and th e planing tools are 
operated by belts and pulleys in the ordinary wuy, driven by steaID or by 
any power. The depth of the cutting on the upper surface Is  regulated by 
a vertical adjustment of the frame on the front truck axl e ,  and the adjust
ment of the vertical cutters for turning curve@ and the like is efl"ected by a 
lateral adjustment of the frame at the rear relatively to the axle and whcels 

Improved Eaves Trough Hang-er. 
Thomas F. Palm, Toledo, O .-This invention consists in one continuous 

wire, passing around and over the eaves trough, and which is provided 
with loops and fastened ends. 

Improved Grinding Mill. 
Ephraim H. Austi n ,  Scott's Hill, Terin . -This� invention pertains to �m� 

provements in grist mills of the ordinary kind, having speoial reference to 
the means of feeding the grain to the spiral passages in the eye of the run
ner, and the means of connecting the water wheel, shaft and spln<Ue of the 
runner. 

Improved Turbine Water Wheel. 
Angus A. Herriman, Greensborough, N .  C .-The object of this invention 

is to s o  improve the gates and chutes of a water wheel that an unbroken 
sheet of water I s  admitted to strike the wheel without any space for expan 
sion or break of the w�ter, whether the gate be fully or partially open, 80 
that thereby the greatest attainable percentage of power with a partially 
drawn gate is  obtained. The invention consists in the arrangement of 
flexible wings or guide plates in connection with a circular sl!dlng gate 
and the chntes . 

Improved Windmill. 
Ovett B. Knapp, Brandon, Wis . -Tbls invent ion relates to that class of 

pumping windmills in which an OSCillating regulator vane with autom.atic 
a.pparatus for working it so as to take the wind or not, and another to turn 
the wheel which has non-adjustable vanes edgewise t o  the wind for stop_ 
ping i t ,  are used ; and it consists in ha.ving the oscillating regulator vane 
arranged below the shaft on which It i, suspended and around which It 
OSCillates ,  whereby it Is made more sensitive to the effect of the wind, and 
Is controlled better thon when pivoted a t  the middle or above It. 

Improved Sled B rake. 
Peter Cable, Elizabeth, IlL-This Invention consists In the arrangement 

of a toggle lever having a rnle j oint and prOjecting arm or brace for attach
ment of the op erating rod, whereby a dog pivote d to the runnel' may be 
caused to take Into the snow, and Is held In that p O Sition without cantin. 
nance of the force necessary to apply at the outset. 

Improved Corpse Cooler. 
John Hoffman, Toledo , Ohio . -The object of this invention Is  1 0  furnish, 

for the use of undertakers and others , an improved cooling and ventilattng 
casket, through whiCh a constant cnrrent of fresh cold air Is snpplled 
which carries off all gases of decompOSition, conveying the same to the 
chimney, window, or other place, so that dead b o dies may not only be pre
served a greater length of time without difficulty, bnt also without causing 
annoyance by foul and putrid odors. The invention consists of a casket 
connected with ventilating. pIpes or tubes, and a cooler which sends a cur
rent of freeh air throngh apertures of the casket, the cooler forming at the 
same time one of the snpports for the casket. 

Inventions Patented in England by AlDerlcans. 

[Compilcd from the Commissioners of Patents' Jonrnal.] 
From September 9 to September 1R. 1873, Inclusive. 

AUTOMATIC V ALVE .-G. L .  Kitson et al., Philadelphia, Pa . 
BLAST FURNACE .-B . Ray, Hudson, N. Y., et al_ 
BRACKET.-J. B. Murrison, Brooklyn', N. Y. 
BRAKE.-E. P. Jones (of Shell Mound, MiSS.) , London, England. 
BRIDGE.-J. B. Eads, St. Loais,  Mo . 
BRIDGE.-J. B. Eads, St, Louis,  M o .  
CLOCK CASE, ETC.-C . W. Roberts, Chicago , Ill . 
COTTON SOUTCHIN-G, ETO.-A. T. Atherton,  Lowell, Mass . ,  f-t al. 
DIAMOND CUTTING MACHINE.-I. Hermann , New York city. 
ENGINE VALVE.-:-W. J. Stevens, New York city, et al. 
FEED WATER. INDICATOR.-A. S .  Goodrich et al., New York City. 
HECKLING MAOHINE, ETO.-J. Rinek, Easton, Pa . 
MAKING FERTILIZER, ETo .-J. J. Storer, Boston, Mass. 
PAPER BAG , -E . J .  Howlett et al. , Philadelphia, Pa. 
PUDDLING PROCESS AND FURNACE.-W. Sellers, Pblladelphla, Pa . ,  et az. 
RUBBER TUBING, ETO.-C. Righter, New York city . 
SCREW PRES •. -G. B. Boomer (of Syracusc, N. Y.) , London, J!:ngland. 
SCREW VALVE . -P. Corrigan, New York city. 
STEAM BOILER AND CONDENSER.-B. T. Babbitt ,  New York city. 
TELEGRAPH PAPER, ETc.-T. A. Edison, Newark. N. J .  
TOY.-T. Alexander, Washington, D . C. 
TRANSMITTING MOTION, ETC.-T. A. Weston, Ridgewood, N. J 
TRAVELING SIDEWALK.-A. Speer, PassaiC, N. J .  
WXNDMILL.-A. P .  Brown, New Y ork city. 
VENTILATING AND PuMPIlfG.-G. W. Rlchardlron, New York city. 

, WASRIJ>TG MAQlUN'E.-T. Bell, Oatskill, New Y01'l!;. 
WEllilffito S(;ALE'S�:"':S'. Hlirfllf(.Pliliadelphfa, pi 
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The Oharlle far lnserlion under thill head. i8 $1 a Line. 

. Cheap Engines and Pipe for Sale: See Brady 
& Logan's A dvertisement, page 253. 

Chicago Exposition-See Abbe's Bolt Forg
ing Mactnne and Palmer's Power Spring Hammer, there 
on exhibi tion. B. C .  Forsalth & Co. ,  Manchester, N . H .  

Wanted-New or eecond hand tools, of fol
lowing description : One Lathe of abont o1� In. swing ; 16 
ft. Bhears ; one horizontal Boring Mlll to bore np to 30 
In.  cylinder ; one Planer ab out 82 1n. by .2 in., 8 ft. bevel. 
Parti€s offering will name makers , state where tools can 
be examined, and the lo west cash prices. Address P. O. 
Box 2132. New York City. 

Wanted-A machine to separate gravel from 
and temper clay for brlckm�klng. J. ll.  Roberts, Box 
49, Pensacola,  Fla. 

Wanted-Breech loading dbl. bl. C. F. Guns 
made. Only the Iron w ork filea and Iltted. No StOCK. 
Makers, please address E . A . F .  Toepperweln, Gunsmith, 
Leon Springs ,  Bexar count.y, Tex. 

E. S.  Proctor, Mo�a Bluff, Texas, wishes 
nformatlon how to prep areSpanlsh Moss for this market. 

Sure cure for Slipping Belts-Hutton's pat. 
ent Pulley Cover Is warranted t o  do donble the work 
before the belt will s lip . Bee ScI . Am . Jnne 21st, 1873, 
Page 389. Circulars free. J . W.Sutton,95 Liberty St. ,N.Y. 

Tool Chests, with best tools only. For cir
cular, address J. T. Pratt & Co. , 53 Fulton St., New York. 

Turning, Sawing, or some article in wood 
to make wallted. Charl es Sperry, WestbroOK, Ct. 

For Sale-An interest in a well established, 
prOfitable manufacturing business, capable of great en
largement, for which personal assistance and additional 
capital is wantcd, to the amount of from ten to thirty 
thousa.nd dollars . The goods made arc in extensive 
p G: rmanent demand. the machinery used is simple, and 
the rfght of manufacture excl usive. Any active man or 
company desirous of s ecuring a good and substantial 
business and first rate ar ticle for manufacture , will find 
thi s a bona ttde opp ortunlt;;y . Addre ss F. C .  Beach, Box 
773, New York c� ty.  

Ki ndling W'ood Splitter. Makers, please 
send address to N.  A. "Wright, Oswego, N .  Y.  

Steel Stamps made by Douglas, Brattle
boro', Vt . 

Engines, Boilers,  &c., bought, sold and ex
cbange d. All kinds constantly on hand. Send fur cir· 
cnlar. E. E. Roberts, 52 Broadway, New York. 

Brown's Coalyard Quarry & Contractors' Ap
paratus for hoisting and conveYlDgmaterlal by Iron cable 
W.D. Andrews & Bro. 414 Wa>ter st.N. Y. 

Dovetailing Machines and Surface Planers, 
by A. Davls , Lo wen, Mass. Send for circular. 

Cabinet Makers' Machinery . T.RBailey&Vail. 
Reliable Steam Engines, Boilers, &c. , 2 to 

200 H.P. High grades-for sale at two thirds cost. E. E .  
Roberts, 5 2  Broadway, N e w  York . 

Wanted-A Cylinder, 6 or 8 ft . in dia. and 50 
to 80 ft. lonr, sui table for treating wood. Address Baugh 
& St>ns,  Philadelphia, Pa. 

Engines, &c. , received for repairs and sale. 
10 per cent commission and cost of repairs deducted 
wben s old. E .  E. Roberts, 52 Broadway, New York . 

Sewing Machine Needle Machinery-Groov
ers, Reducers, W ire Cutters, Eye Punches,  &c. Rendey 
Brothers , Wolco ttville, Conn. 

Machine Shop & Foundry for sale-For par
ticulars, address Wagoner & Matthews,Westminster,Md. 

$500 will buy the Right of a Toy Gun, 
huntln" scene combined. Address George Stackhouse, 
Mount Washington, Pa. 

Key Seat Cutting Machine.T .RBailey & Vail. 
English Roof Paint, aU mixed in oil ready 

for use, 5Oc. a gallon , 116 Malden Lane, N ew York . 
Patent Petroleum Linseed Oil works in all 

paints as Boiled Ltnseed 011. Price only 50cts. a gallon, 
116 1t1aiden Lane, New York . 

Rayner & Bro., Thin Board Manufacturers, 
13 Cannon 8t., .N .  Y . , have 6 of A. Davis' 17 inch Pianers . 

Patent Ch emical Metallic Paint-All shades 
ground in 011 , and all mixed reaay for use . Put up In 
cans, barrel�, and balf barrel s .  Price, 50c.,  $i, and $1 . 50 
per gal . Send for card of colors . New York City 011 
Company, Sole Agents, 116 Maiden L.ne, New York. 

2nd hand Engines, &c. , Bought, Sold , and 
Exchanged-500 on hand. E.E. Ro berts,52 Broad way ,N .Y. 

We sell un Chemicals, Metallic, Oxides, an d 
Imported Drugs ; also, " Nickel Sa.lts " and Anodes for 
Plating, with full printed directions on Nickel, In pam· 
phlet form, whlcb we mall , on receipt of Ilfty cents, free. 
A Treatise on " Soluble Glass " we mall for $1 also . Or· 
ders wlll receive prompt attention by addreSSing L. & J. 
W. Feuchtwanger, 55 Cedar Street,  New York. 

The Leclanche Battery Co. supgly the best 
battery for Burglar Alarums, Bells , &e. , No. 40 West 18th 
Street, New Y ork. 

Save money by ordering Machinery of Gear , 
Boston, Mass . 

Drawings,Models,Machines-All kinds made 
to order. Towle & Unger Mf'g C O . , 30 Cortlandt St., N .Y. 

Belting-Best Philadelphia Oak Tanned. 
c. w. Arny, 301 and 303 Cherry Street, Phiiadelphia, Pa. 

Mercurial Steam Bl ast & Hydraulic Gauges 
of all pressureS,very accurate .  T.Shaw,913 Ridge av.,Phll . 

For patent Electric Watch·clocks, address 
Jerome Redding & Co. 30 Hanover Street, Boston ,Mass . 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Van. 

Mining, Wrecking, Pumping, Drainage, or 
Lrrigating "'Machinery, for sale or rent. See advertisement, 
Andrew" Pat.ent. Inside page. 

Portable Hoistiug and Pumping Engines
Ames Portable Engines-Sa.w Mills, Edgers, Burr MillS, 
ClimJ.x Turbiae, Vertical and Horizontal Engines and 
BoUers ; aU with valuable improvements. Hampson, 
Whitehill & C o . ,  Newburgh Steam Engine Works, Depot 
'38 Cortlandt Street, New York. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lin coln & Co., Hartford, Conn. 

2 to 8 H.P.Engines,Twiss Bros.N.Haven,Ct. 
For Solid Emery Wheels and Machinery, 

send to the Union Stone C o . ,  Boston, Mass . , for circular. 
All Fr Ilit-can Tools,Ferracu te,Bridgeton,N.J. 
For best Presses, Dies and Fruit Can 'rools 

Bliss & Williams. cor. of Plymouth & Jay,Brooklyn,N.Y. 
Stave & Shingle Machinery. T .R.Bailey & Vail. 

Fi ve different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger 8izes ha.ve a rSL.ge of over two miles. These arms 
are Inaispensable In modern warfare. 

Gauge Lathe for Cabinet and all kindS of han-
41es. Shaping Machine for Woodworkin.:. T, R. Bailey 
& Vall, Lockport , N .  y, 

J titutifit �tutritJu. 
Machinists-Price List of small Tools free ; 

Gear Wheels for M odels, Price List free ; Chucks and 
DrillS, Price List free. Goodnow & Wlghtman, 23 Corn· 
l}1ll. Boston. Mass. 

L. H. Mace & Co., Refrigerator Manufactu
rers, n5 E. Houston St.,  N. Y., have 2 of A. Davis' Dove· 
tailing Machines .  

No inconvenience is ever felt in wearing the 
New Elastic Truss wbich retains the Rupture, nl!/:ht and 
day, till cured. Sold cheap by the Elastic Truss Co., 683 
Broadway, New York. 

Buy Iron Planers, Upright Drills, of Gear, 
Boston, Mass. 

For Solid Wrought-iron Beams, etc., Bee ad
vertisement. Address Union Iron Mills, Plttsburgh, Pa., 
[or U thograph, etc. 

Bookkeepers should try the Olmsted Patent 
Bill ]!'Ile and Letter Clip . They are admirable for all 
papers. Save their cost In one day's business. Sold by all 
Stationers. J.H. Whlte.Newark,N.J.  ,Sole Manufacturer. 

Foundry and Machine Shop for Sale-A 
good location for all kind3 of work, and manufacturing 
Agricultural Implements. Good reasons for selling, aad 
description of prop erty given. Address John Ziegler, 
:Muscatine, Iowa . 

Hydraulic Presses and Jacks, new and sec
ond hand. E. Lyon, 470 Grand Btreet. New York . 

Damper Regulators and Gage Cocks-For 
the best. address Murrlll & Keizer. Baltimore, Md. 

Steam Fire Engines,RJ .Gould,N ewark ,N.J. 

The Olmsted Oiler is the best ; it is self
righting, strong and cheap. All Hardware and Tin 
Houses have It. 

Peck's Patent Drop Press. For circulars, 
address Milo. Peck & Co., New Haven. Cona . 

Boring Machine for Pulleys-no limit to 
capaCIty. T. R. Bailey & Vall, Lockport. N. Y. 

C. C. says : I have a hay press which works 
In the following manner : E and EI are ievers with track 
wheels at the lo wer end, C and el, which roll on X Y as 
a sill or track, and raise the follower, W, up and down 

In the hay box. A chain Is fastened to a pin In the side 
of the tra.ck, H, then passes over a pulley at B, thence 
over a pulley at A,thence over a second pulley at B,thence 
over a second pulley at A, thence to the p ower, P .  A 
power of 1,600 Ibs. is pulling on the chain at P ;  what will 
be the pressure on W, when the levers are 3 feet farther 
apa. t at tbe bottom than at the top ? The levers are 8 
feet 8 Inches lon g .  What power is gained by the 4 pul· 
leys when OJ e end o f  chain is fixed as above ? [Prob. 
lems Involving the principle of this macblne bave 
'bee.n solved I n  our paper on se veral previous occasions . 
But as this is rather an ingenious combination, perhaps 
some of our readers may like to work it out . ...,EDS.] 

E. C, M. proposes the following problem : 
A hemIsphere has Its base Ilxed In a horizontal posl· 
tion, and a body, under the influence of gravity, moves 
down the convex side of It from the highest point. How 
far from the base will tbe body be when It leaves tbe 
surface of the hemisphere ? [This is a very inter
esting problem, which we throw open to competitloll 
among ou'r readers, .s we judge it will be more 
profita.ble for them to answer the question themselves, 
tban to read our solution. It will be necessary to as· 
sume some force acting wblch will Impel the body down 
the surface of tbe hemIsphere with a g iven velocity, a. 
It Is evident that, if tbe body were balanced at the high· 
est point, It would re main at rest .-EDS.] 

W. J. asks : Is there any kind of gas that 
will cause Iron t o  rust, or t o  lorm a hard coating on It 
In 1� or 24hours ? 

W. J. B. asks :  How can I prepare umber 
from the crude earth ? 

W. asks : How is silk numbered ? Woolen 
yarn is In 'uns of 1,600 yards to the pound, that Is, 10 
runs yarn Is  10 times 1,600 yards to the pound : cotton Is 
In hanks o f  840 yards to the po nnd, s o  tbat No. 100 cot· 
ton Is  100 times 840 yards to the pound . 

Z, Y. asks : Will 80me one please explain 
the best way to make a wagon wheel l' 

G. C. McC. asks : How can I enamel bricks 
so tbat they will not take In water from the outside of 
the wall? 

C. M. N. asks : How can I make out the 
dates on worn coins ? I am aware of course of the use 
of the microscope, but 1s there not something else? 

E. B.  H. will find information for making 
a micro scope o n p p .  276 and 298, vol. 27.-F. W .  P. call 
make linseed oil varnlsb by following the dIrections on 
p. 150, vol .  28. The lifting power of balloons Is  detailed 
on p. 89, vol . 25.-J. C .  W .  should consult a local geolo· 
gist. We do not know the nature of the soil In which 
the tree was found.-J . P. J. will Ilnd direction s for 
making hard rubber on p .  378, vol . 28. Type metal Is 
composed of lead, tin and antimony ; it can be readily 
cast in a plaster of Paris mold .-J. C. G. can make his 
blackboard by following the directions on p. 299, vol. 28. 
-G. T. H. w!1I llnd the explanation of time around tbe 
earth on P .  401 , vol. 2S . -J .  H.  W. will find that the three 
formulas are the same, and it  matters not which form 
be uses . Muspratt Is Undoubtedly correct . 

D. asks : What is mildew on textile fabrics ? 
Can It be removed, and how ? An swers : 1. Mildew con
sists of microscopic fungi, the growth of which I s  pro
duced by moisture and a cl ose atmosphere . 2.  A reme
dy for mildewed linen is as follows : Soap the surface 
of the articles well and lub Into them , while wet, Ilnely 
powdered chalk. 

S. D. E. savs : I want to construct a 15 inch 
reflector in this"' wise : First, I make 8 reflector of cast 
iron , and a grinder to match , and grind the surfaces to 
a proper curve : then I tin the retlector over, and put a 
sbeet of pure nickel,  Bay one thlrty.second of an Inch 
thick, between the shell and grinder, and heat t1ll the tin 
flows . When cold, I grind till tne two meet all over, coat 
with pitch, and polish . W,ll this make a good reflector ? 
If s o ,  wbat should the focai distance be of the above 
size and how large mu.t tbe small rellector be ? Greg
ory's plan (see illustration) was to rellect tbo light back 
through a hole In the large rellector. Is this plan tbe 
best ? If not, wbat i s ? I want to construct the Instru
ment in the most approved manner. I can easily p olish 
a rellector, but eann ot make a refractor. By making the 
base of cast Iron It need not be over J.!; Inch thi ck, if 
ribbed, while a speculum metal one should be 2 inches 

tblck to stand handling.  Answer : You bad better pol. 
Ish the iron. and nickel plate It after you get a good 
Ilgure . The Newtonian plan Is most convenien t .  The 
diagonal mirror rellects the cone of rays at right angles 
to the eyepiece at the side of the telescope tub e .  Your 
previous inquiry was answered on page 139 of our cur
rent volume. 

J. W. asks : Is there any liquid which will 
take blots o r  writing off paper without spoiling tbe ap· 
pearance of the paper ? Answer : 'Iry a strong solution 
of oxalic acld, applled with a camel s hail' brush . Heat 
the solution If possible before using. Oxali c acid is  a 
poison. 

G. G. asks : What is a cheap and durable 
mode of putting gilt or silvered lettering on glass to 
bave It look neat and tasty ? Answer : Glass can be 
gilded or silvered by blending p owdered gold or silver 
leaf with gum water and a little borax and applying tbe 
mixture, or painting the letters on the glass by means of 
a camel's bair penCil. The e rUcIe Is then heated in an 
oven or fur;..1ace to burn the gum and vitrify the borax, 
which cemelltS the gold or silver to tM surface. It Is 
a fterwards p ollsbed with a burn isher. 

J. B. P. a sks : How can I increase the draft 
of my furnace ? The boller has 39 three Inch tubes ; smoke 
stack is  24 Inches In dIameter and 40 feet high . Wonld 
an addition of 5, 10 or 1 5  feet, to hlght of stack, help It ? 
Would a blower introduced Into smoke stack above the 
Ilues be of use ? Answer : Apply your blower in the 
usual way, below the furna.c e .  

W. D. N. says : I am not satisfied by your 
answer to Y. E. about his engine and shaft . If, as you 
say, a shaft were just stron g  enough to transmit 12 horse 
p o wer, of course the thirteenth horse would be the 
feather tbat would break the camel's back. But I claim 
that twice (approximately) the power may be transmit· 
ted wltbout endangering the sbaft , provided It be ample 
to bear the strain of 12 horso p ower. By referring t o  tbe 
diagram It will b e  seen that tbe crank B and connecting 

rod D are at a right angle , at wblch point (if I compre
bend you) Is the maximum moment of straI n .  The 
crank, C, and connecting rod, E ,  are nearly on. the back 
center,and con sequently are exerting n o  particular force 
at all. But as soon as that cyl ... n der takes steam, C and 
E begin to exert a twi sting 01' wringing force upon tbe 
sbaft A ;  Increasing it until they reach tbe point ocCU· 
pied by B and D .  In the meantime, B and D b ave been 
relaxing their force as fast a. C and E have Increased 
theirs , and at tbe same time ; therefore It follows that 
the shaft Is not endangered hecause the force is no 
greater at any pOint of stroke, but more power mllY be 
transmitted for the reason that this same max;mum 
moment of strain is continuous during the entire rev· 
olutlon, each engine being a n  auxiliary to the otber to 
assist It over the dead center., wI thout suffering a relax· 
ation or Buspenslon of force (not motion) during any 
part of the stroke or revolution. Answer : We will try _--- --b�.-- --' '>1' , , 

, , , , , , , , , , , , : ' : a : 
\ � 

and make our meaning plain, by tbe aid of the accom
panyIng diagram. Tn the case of the single engine, ex
erting a press ure P on a crank a b, sUppOSil!g, for the 
sake of Simplicity, that all the position s of the connect· 
ing rod are parallel, the maximum twisting m oment i8 
PXa b. Now add a second crank, at right angles to the 
first, with same pressure P , o n  the second crank pin and 
the position of maximum strain,  or the point at whicb 
tbe greatest twisting moment is exerted ,  will be as rep· 
resented in the sketch , when each crank Is 45° from a 
vertical position;  In this case, the twisting moment Is 
PXa b X cos. 45°+P X a  c x sm. 450 =PXa bx2xsm 45°= 
PX8 bX il2 = P x a  bX1·418. Hence the maximum strain 
In the second case Is l'4ld times as great as In the Ilrst. 
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C. H. H. says : I am running a 9x14 engine 

In a saw mill, driving a 60 Inch circuiar saw wltb a 30 
Inch top saw. Sometimes the piston rod makes a grating 
noise In tbe stuffing box ; at c tbers. lt runs still . I have 
partly overcome the trouble by rai ,lng the ways . W!!at 
Is the cause ? Answer : The trouble may be caused by 
leaks, for want of oil, or because the engine is out of 
line . It would be necessary for us to make an inspec
tion, hefore giving a decided opinion. 

J. E. H. asks : 1 .  What is the philosophy of 
hardness,  that Is, what Is there about one substance that 
makes It harder than another? 2. Let lron and .teel be the 
substances : wby Is it that, b y  heating Iron and plunging 
it into cold water, It will harden tbe iron? 3. How many 
elements will fire take out of wood ? 4. W!ll llgb t pass 
through common' window glass taster o r  alower than, or 
In the same time as, throcgh the atmosphere ? Answers 
1. Hardness Is the quality of bodies by whlcb the mole
cules maintain their relative pOSitions when a force is 
applie d .  One substance Is  harder tban another, wben 
It takes more force to disturb the position of its mole· 
cules.  2. When a metal Is hardened by being tempered, 
It Is  supposed tb.t a different arrangement of the mole
cules takes place . 3. Wood contains water, carbon, 
oxygen, and from 1 t o  5 percent of ash. Wheu the wood 
is burned. all the constituents, except the ash, combine 
with the oxygen of tbe air. 4.  Ligbt passes through 
glass more slowly than through the air .  

E. O. M. says : A force, A B ,  acts at  A 
in the direction east, whUe A C acts at same point, A , in 
the direction north. By the familiar laws of the paral· 
lelogram of forces, these two forces .  relatively 5 and 12, 
acting at right angles, produce the r esultant 13, which 

:l� .L J2 
we are taught In works on mecbanlcs Is equIvalent to 
the components 5 and 12. This we can admit In the 
sense of equal in effect, but as indfcating measure of 
force, 13 is not equivalent to 5+12=11, evidently. What 
has become of this force 4, whIch appears in components 
and not In the resultant ? Answer : It is well known 
that If we.apply a force to produce motion in a given 
direction, only so much of that force as acts In the re· 
q'lired direction tends to produce motio n .  The rest of 
the force Is,  in general, apparently lost ; but in reality, 
it is  converted into somethIng else . For i nstance, sup 
pose that pressure is applied to a pump handle in a di 
recti on oblique to Its axis ; then some of tbe force either 
compresses the Ilbers of the handle, In wblch case It is 
converted into heat, o r  it pro duces greater pressure on 
the pivot of tbe handle, when i t  appears a s  friction. 
Take the case given in your Illustration, and suppose 
that a force of 13 acts obllqnely on the pump ban dle : it 
may be replaced by two force s ,  one of 12, at right angles 
to the axis,  tending to produce motion, and another of 
5, In the direction of the aXiS,  producing end pressure . 
Here we have replaced 8 force o f 13 p ounds by two forces 
having a volume of 17 p ounds . and It may be asked, how 
did we o b tain the additional four p ounds ? But the an· 
swer to this question Is,  quite evidently, that we gained 
pressure by making the force act In a dltlerent direction, 
and that all the apparent gain was counteracted by the 
fact that part of the increased force acted at right an· 
gles to the direction of the motion. 

F. L. S. says : A book tells that " the area 
of a circle 18 found by multiplying the circumference by 
half the radius." Elsewhere it  says : u It follows, then, 
that the area of a circle is equal to the square of the 
radius multiplied by the circumference , or 8 ' 1416 . "  It 
seems to me there I s  great difference between the half 
radius and the square of the radius. Tbere mus t also be 
a great differen ce b etween the circumfer ence and the 
ratio between circumference and diameter. The num
ber 3'1416 I take to be the ratio. Can you explain this ? 
Answer : The circumference of any circle Is eq usl to 
the product of the diameter and the ratio of the circum
ference to the diameter, whleh latter is  constant for 
all circles, and is expressed approxhnately by the num· 
ber 8'1416. Hence the second rule, as quoted by you, 
making the circumference of any circle and the number 
3 ' 1416 synonymous. I s  wrongly expressed. Tbe number 
3 ' 1416, besides representing th e ratio between the cir
cumference and the diameter of any circle,is  the circum
ference of the circle In the particular case in wbich the 
diameter Is equal to one. You can readily correct the 
rule,  by inserting. after the term " circumference," these 
words : I t  of a eircle whose diameter is unity . 1 

W. H. Y. says : In your answer to T. O'N., 
you say : " When transmItting power with 11 quarter 
turn belt from onc horizontal shaft to another. also hor
Izontal, at right angles to it,  guide pulleys are generaUy 
employe d . "  Not so if sald shafts are directly over one 
another t or at any reasonable distance, providing tne re
ceiving side of pulley be In a line with the delivering 
side. Answer : The case you mention Is a special one,  
and does not militate with the statement that In general 
guide pulleys are em�loyed. We are glad , however, tbat 
you bave called attention to the matter ; and it w ould 
bave been better If we had mentioned tbe exceptional 
case in our answer. 

S. M. asks : In the case of a cast iron plnn
ger, about S inches long and ;l{ Inch In dbmeter, having 
to work perpendicularly, bow will it do to have tbe hole 
In which it works cast large, and Illl In Babbitt metetl 
around the plunger to make i t  work steadily ? W!ll it 
work true and run well If not oiled ? The plunger i s  fiat 
on one side of its section . Is there any other compo
sitIOn that would do better ? Answer : Tbe device men· 
tloned by our corresponden t bas been tried with satis· 
factory result s .  

E. M. K. says : On page 362 of volume 
XXVII, C. E .  G., tells D .  G. N .  to use a butterlly valve 
on his engine. We are running a 35 horse power engine 
at 75 revolutions, belting on to 52 feet of 3 inch line 
shafting, and thence to a saw mandrel .  When we are 
sawing wi de boards (wlth a.52 Inch saw) the governor does 
not let steam on quick enough. Why cannot w e  use a 
butterfly valve on it, and let our saw run well, instead 
of slacking down in the log from 12 to 24 Inches ? We 
use the same engine to run a grist mill wlth-4 run of 
stones, 2 grInding wheat and 2 corn . The saw mlll . tands 
still when the grist mill is running. I have been think· 
ing of putting a string on the rod that carries the pea 
that steadies the governor 80 as to open the governor 
quicker. WIll 1t work, and will the butterfl)' valve work 
on this engin e ?  The balance wheel weIghs about 3,600 
or 4,OlJ() l b s .  Answer : There are governors in the market 
with valves tbat will gIve full opening. The buttel'lly 
valve , arranged as you propose, is often used. 

B. W. asks : Will wire rope wear well ill 
suspending clock weights ? Answ er : We think you will 
lllld It very durable, 
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W. R. A. asks : Would a boiler 5 feet long 

by 1 4 inches diameter be large enough to drive an engine 
incbes bore x 4 inches stroke ? If not, what size would 

it require ? Would such an engine drive a boat 16 feet 
long, S feet wide and 2 feet deep, and at what rate ? An
swer : You will l1nd general directions as to boiler pr�
portions in answers t o  previous correspondents. It is  
impossible to answer questions of this kind, unless more 
data are sen t .  
-

S. A. T.  says : 1 .  What will make a soft 
waterproof varnish for mnslin , one that will not crack ? 
I have constructed an umbrella with 7% feet ribs ,  mak· 
ing a diameter of 1 5  feet ; It is covered with muslin, and 
I wish to varnish It.  2. Can you give me the reCipe for 
Worcestershire sauce ? Answers : For a waterproof 
varnish, take of india rubber 1% ozs., b1sulphuret of car
bon 1 pint ; digest in the cold until the solution is Gom· 
plet e .  Or take linseed oil 1 gallon,  dried white cop· 
peras and sugar of lead, each S ozs . ,  litharge, 8 oZS. ; 
boil With constant agitation until it strings well, then 
cool Slowly and decant the clear p ortion . If too thiCK, 
thin down with quick drying linseed oil. 2 .  We have 
never made any chemical examination of this article to 
determine its composition. RecIpes will be found on pp. 
249 and 281 , vol. 26 . 

A. J. C. asks : Can water be carried over a 
hill 50 feet high with a Siphon, or can it be raised any 
higher with a siphon than it can be raised by s !lction ? 
If a siphon were laid over a hill 50 feet high and l1lled 
with a force pun:p, and the pump remove d, would the 
water run out, or would 83 feet p erpendicular hlght of 
water remain in the tube with a vacuum in the tube 
above, provided the tube was perfectly airtight ? An· 
swe.r : Tbe dil1'erence of level between the highest point 
of the Siphon and the levei o f  the water that supplies it 
must never be more than the hlght t o  which the water 
will rise,  by the pressure of the atmosphere, in a vacuo 
nm . 

S. M. L. asks : 1 .  Of what material should I 
make a pair of rollers for drawing stalks between ? The 
drawing will make considerable friction. Should they 
b e  of iron or wood ? Would w o oden rollers , with a 
covering of belting or rubber, be preferable to either ? 
2. The stalks being of nne qual slz e , l t  is desirable to have 
the rollers fitted in rubber sockets ,  so that they will open 
for large stalks and close on small ones. This would 
prevent me from havlng the rollers connected by ge'u 
wheels. Wonld the friction of one roller upon the other 
b e  sufficient to draw the stalks through ? It is  not my 
object to have the stalks crnshed. 3. These rollers being 
about four feet from the driving p ower, can I derive the 
same desirable elfects from the rollers by h aving them 
driven by a small belt or endles s  chain as I would by 
having them driven by gear wheel s ? 4. Would I nerive 
any benel1t by using a l1y wheel on the rollers ? 5 .  In 
preparing a model for the Patent Office,  is it  necessary 
that the model be made of the same material that it is 
des igne'd to construct It of in manufacturing for general 
use ? Or may brass or other soft metals be used instead 
of iron ? Answer : 1. A very common way of effecting 
this object is by means of c�st iron rollers having pro
jecting teeth, which catch the .talks . 2. Rollers which 
open, driven by gearing, are tn use on many clothes 
wringers. 3. A belt would probably give the best results.  
4 .  We think not,  but could not answer certainly without 
knowing more about the proposed machine. 5 .  A model 
for the Patent Office may be made of any convenient 
material . 

N. S. A. asks : Does frost or hoar frost eve]' 
f�rm if the mercury stands at any point above 320 Fah . ? 
Answer : Hoar frost is frozen dew, and is n ever formed 
a t  a higher temperature than 320 Fahrenhei t .  It is  true, 
however, that a thermometer placed in the vicinity 
might mark a higher t emperature,  because frost  is  some· 
tlmea.formed by rapid evaporation of moisture from 
the surface of the ground, so that the temperature is 
lower than that of the surrounding atmosphere . But if 
some of the frost w ere collected and placed on the bulb 
of the thermometer, it would canse the mercury to fall 
to 320 • 

W. W. McC. asks : How are iron, copper, 
and bras s  pipes bent for use o n  locomotive engines, 
rmch as for pumps,  injectors, sand, heater and blower 
pipe s ? Are they bent hot or cold ; and if cold, are they 
filled with anything, such as, resin , Bolder, or lead ? An· 
swer : Small copper pipes are generally l1lled with resin, 
and bent without being heat ed.  Curves in large copper 
pipes are formed by bammering the separate pieces be· 
fore they are brazed together. Small wrought iron pipes 
can b e  bent by hestlng them and applying pressure care· 
fully. They are not generally l1lled with anything. 
Large iron pipes of special form are generally made of 
cast iron, from p a tterns.  

T. W. H. asks for a correct rule for figur
ing the amount of p o wer from a given number of cubic 
reet of water, the fall being also given.  Answer : Let 
Q�nnmber of cubic feet of wa ter discharged per min ute. 
h=hight of fall, measured vertically, in feet. P=hOfSC 
power of the water. P=(QXhX 62'5)+33,000, or the horse 

power of the water is eqnal to the product of the quantity 
of water discharged per minute, the hight of the fall, and 

62'5, divided by 33,000. Example : What is the power of a 
water fall, 10 feet high, discharging 50 cubic feet of water 
per minute? P= (50 X10X 62'5)+ 38,000= 0'947 horse power. 

All this power cannot be realized by the application of a 
hydraulic machine, but an amount, varying from 15 to 80 

per cent of the whole, will be lost. 

C. D. asks : How is iron, such as porcelain 
kettles, etc . ,  enameled ? What are good books on the 
process ? Answer : Iron vessels are enameled by first 
c leaning with dilute sulphuric aCid ; the p orcelain mix· 
ture is then applied in the form of a paste consisting of 
calcined ground fllnts, borax and potter's clay; and when 
this coating has set or become l1rm, the enamel is  sifted 
over the surface, and then fused in � furnace. For de
tails. c onsult Tomlinson's " Cyclopred1a" and the article 
on enameling in Brewster's " E din burgh Cyclopredia." 

D. G. H. asks : 1. Is there an easy and thor
ough method of curing mem brane ,  such as bladder, 80 
that it wlll be dry, soft, tou�h, inodorous and durable ? 
2. I have read in your j ournal of a new substance, 
harder than asphaltum , for covering roads. Can you 
refer me to It? Has any trial been made of it in your 
city, and wIth what result ? How wllJ it do for cellar 
fioors ? S. What is fuchsin ? Answer : 1. There is  no 
e ..  y proces. .  The best method ,  probably, Is that for 
preparing goldbeater's skin, which is  tedious and dUlI
cult. 2 . " The Coming Pavement " was published on 
page 16 of our present volume. S. Fuchsin is a brilliant 
red color made from coal tar . See page 73 of our vol. 
ume XXIV. 

J. M. asks : 1. Can a wire rope be employed 
as a belt to run over two pulleys of 16 and 40 inches diam. 
eter, respectively, maklllg the 40 Inch revolve 50 or 60 
times a minute , so as to be trustworthy ? 2. How should 
the pulleys be made ? Answers : 1.  Yes. 2. Consult a 
manufacturer. 

W. C. A. asks : What gives to Russia leath· 
er its peculiar l1nish and smell, and what kind of skin is 
use d ?  Does the odor proceed from some article used 
in the process of tanning or dressing ? Why is  it not 
manufactured in o ther countries a s  well as in Russia ? 
Answer : Russia leather, known as jl('cten, has long 
been esteemed for its valuable qualities of resisting 
moisture and the attacks of insects. RUSSia was long 
the only country that produced it,  but it has lately been 
made in Pari s .  Its odor and peculiar qualities are at· 
tributed t o  the oil of birch bark with which it is impreg· 
nated after tanning. In Rus.ia this leather is  mannfac
tured from all kinds of skins ; but in Paris only sheep 
and goat skins are used. The method of preparing this 
article is not very generally known out of the seats of 
manufacture, but the following details will give an In
sight into the process : The dried skins are softened by 
soaking tn water for five or six days in summer, ten or 
twelve in winter, and then well cleansed and deprived 
of their hair, by steeping in milk of lime. During the 
steeping the skins are frequently examined ;  and when 
the hair and epi<lermis are detached, they are worked 
npon tbe beam with knives. The hair is removed from 
ox and cow hides oy piltng them upon one another and 
thus inducing fermentatIon. For more delicate skins, 
bran water baths are sometimes used. The usual 
steeping and heating, etc . ,  are afterwards given, and 
then the clean skins are introduced into a vat, hold
ing a fermented menstruum of rye, oatmeal, salt and 
leave n .  These are left here for 48 hours or longer, 
until raised. The tanning process is  then begun by l1rst 
steeping the skins in an infusion of oak or willow bark , 
and afterwards they are interstratl fied in a tan pit with 
layers of coarse wlllow bark, and charged with the 
liquor of the last steep . Fresh bark and solution are 
substituted for the exhausted material, every fifteen to 
twenty days, and from three t o  six such changes are reo 
qUired, according to the thickness of the ekins .  Very 
thin skins get but two .  After this tanning process,  the 
leather Is immersed for a day or two longer in a thin 
paste of o atmeal, salt and water to remove its rigidity, 
and then cleaned and allowed to d rain . The currying 
then begins. The moist l eather is placed,  grain side 
downwards on a table and treated with a mixture of oil 
from sea calves and that distllJed from birch bark . One 
part of birch oil and two parts of the o ther is the stan· 
dard composition . About 9 0z i! .  of the mixture are used 
to each medium sized skin, and it is laid on carefully in 
a uniform and entire coat. The skins are then stretched 
upon cords in an open shed and left s o  till dry. 

B. F. W. asks : Is there aJiy way of dis sol v
Ing gum benzoin so that it will mix with linseed oil ? 2 .  
Is there a n y  way t o  harden the surface o f  common win· 
dow glas s ? If so, how is it done ? Answer : Gum ben
zoin will only dissolve sparingly In linseed oil. Digest 
the gum in the oil with frequent stirring. 2.  There is  no 
method, that we are aware of, of making the surface of 
window glaos any harder t!lan It ordinarily is.  yet pre· 
serving its t ransparency . 

P. O'B. asks for a formula for preparing 
adhesive mucilage. Answer : The ordInary mucilage 
sold at the stationers is far inferior to the old faShioned 
solution of gum arabic .  This mucilage seems to be a 
solution of dextrin or British gum . Dextrin is formed 
by the action of dlIute boiling aCids, or by an infusion of 
malt at about 1600 Fah., on starch. It Is also formed 
when p o tato starch is exposed to a heat of about 4000 
Fah. You can make gum dextrin, on the large scale, 
by observing the following process and proportions : 
Malt (crusb ed small) l ib . , warm water 2 gaL , mix, heat 
the wnole to 1450 Fah . ,  add potato starch 5 lbs.,  raise the 
heat to 1600 or 1650 Fah . ,  mash for 25 minutes, or until 
liquid becomes thin and clear. Then instantly run 011 
aud raise to boiling point to prevent formation of sugar. 
After bolllng 3 or 4 minutes , ftlter and evaporate to dry· 
ness by steam h �at. There arc vari ous o ther processes, 
but we cannot dE termine whether you could make a 
reasonable profit by manufacturing. 

J. F. asks : Can it man give power enough 
to saw cord wood by a cog wheel with 120 cogs on which 
is a crank, a pinion wheel with 18 cogs, and a. balance 
wheel 60 Ibs. in weight, with a wooden wheel 4 feet in 
diameter for a drive wheel, With a belt attached driving 
the saw, the pulley on the saw shaft being 7 inches 
diameter ? Answer : Yes ; but a s  there is always a loss 
from friction , etc . •  with every connection, he can proba
bly do better with the old fashioned buck saw and horse ,  
if he is s o u n d  in the back. 

M. L. L. says : When we see a chain of light
ning pass from the clouds to the ground, say at a dis
tance of four miles ,  we feel no jar until we hear the re
port. What is i t  that causes the jar and makes the win· 
dows rattle ? Is it caused by the souud paSSing throngh 
the air, or js it caused by the electricity coming In con
tact with the earth ? Answer : The jar that � cu speak 
of is probably due to the disturbance of the air. 

E. P. M. asks : What are the inside dimen
sions of a square box flume, one mile in length, to be 
placed under gro und and capable of carrying from 1,000 
to 1,200 or 1,500 inches of water, it  being fed from a res
ervoir giving eight fe.et head ? Will the pressure of wa· 
ter in the reservoir overcome the friction in the pipe so 
as to give an outlet to the water on a level with the bot· 
tom of the rese rvoir ? Answer : You do not furnish 
enough data to enable us to determine_ the size of the 
the box . In our article on "Friction of Water In Pipes," 
o n  page 48 of our current volume, you will rlnd informa
tion as to loss of head. The box shOUld be set s o  a s  to 
preserve the level or fall. 

A. L. R. asks : 1. Does not an inside cylin
der locomotive draw a passenger train more steadily 
than an o utside cyUnder engine of the same size ? If so,  
is n o t  an inside cylinder engine better as a passenger lo
comotive ? 2. What good book would you recommend 
on locomotives ? Answer : 1 .  We think n o t .  2.  Weis
senborn's work, now in course of publication. 

A. M. asks : 1. Can I braze or solder brass 
to brass ? If so, what kind must I nse ? 2. Is th ere any 
book published that will give me an idea about breech· 
loadIng rifled cannon and small arms ? Answer : 1.  Use 
spelter solder and .sal ammoniac. 2 .  The specil1cations 
and drawings Issued at the Patent Office are divided in · 
to classes, and those of any class are sent for ten cents 
each. Breech loaders are in cla;s 18. We cannot advise 
you a s to a trade in your locality. 

E. T. L. asks : Where a book of recipes is 
compiled from various sources, and few if any of the 
reCipes,  processes, etc . ,  are original, does the copyright 
of such a book protect it  from being published in part 
by others, or prevent others from copying from it ? In 
other words, what does the copyright cover in such a 
case, the whole book, the arrangement,or only the title? 
Ans wor : Matter which has already been published can· 
not be protected by c opyright. Tb e copyright of such 
a book a s  you mentlon would. cover the title and the or
iginal matter only . 

W. A. B. cannot remove the scale from his 
boiler. Answer : Send us a speclmen of the scale. 

W. S. P. asks : 1 .  If an engine of sixteen 
horse power b e  applied to pump atIr.ospheric air into 
another engine of same dimensions, will the engine N o .  
2 which is  worked by air have the same number of horse 
power as engine No. 1? 2. If so, what temperature will 
the air he heated to while undergoing such pressure b e ·  
tween the two engine s ? S. I f  t h e  a i r  be exhausted in a 
large pipe or tunnel , 4  feet In diameter and 100 yards 
long, open at the end furthest from the exhaust. what 
would be the tmnperature in any part of the pipe or 
tunnel ? 4. Will compressed atmospheric air work a 
concentric rotary engine ? A nswers : 1 .  N o . 2 .  You will 
l1nd a table of temperatures due to pressure o n  page 155 
current volume. S .  This question could not be answered 
without knowing the size of the compressing cylinder. 
4. Yes .  

P. J. T. says : What are the proper dimen
sions of a boat to run with an engine SX x 4 Incite s  ? 
Please state diameter and pitch of screw \Vheel. 2.  What 
sized boiler is best suited for the same ? Answer : 1 .  
Boat from 2 5  to SO feet long. Screw from 1 %  to 2 feet i n  
diameter, S feet pitch. 2 .  Boiler with about 100 square 
feet of heating surface. 

H. A. F. asks : How can I cure a dog that is 
troubled with a humor or vermin, I hardiy know which ? 
Answer : Your animal is probably Bulfering from mange . 
Administer flowers of SUlphur internally, and wash ex
ternally with carbolic soap. 

T. R. F. asks : Can any of the readers of the 
SCIEN,]'IFIC AMERICAN inform me where anhydrous sul
phuric acid (SO,) and nitric acid (NO,) can be seen ? An
swer : We have no dcubt that Professor Chandler of the 
School of Mines, Columbia College, would give our 
young correspondent an opportunity t o  see what he 
wants In the l1ne laboratory of that institution. 

C. E. asks for a description of the vulcaniz
ing proces s .  Answer : A full description of the v ulcan
izing process would be too l engthy for this place. It 
consis':s  in'combining sulphur or the mineral sulphurets 
with india rubber. The discovery of the singular actlon 
of sulphur on caoutchouc was made by Charles Good
year, of New York, In 1842. See specil1catlons of pat· 
elilts of Charles Goodyear, 1842. and of Thomas Hancock, 
England, l843. 

W. F. H. asks : Is cider boiled in an iron 
kettle injurious to the health ? If sweet Cider be 
brought to t':le boiling pOint, then sk;mmed and strained 
and barreled up tight, will it keep sweet during the sum
mer ? Answer : We would not risk boiling cider in an 
Iron kettl�, either a s  regards health or for the purpose 
of preserving it. BOiling would cause its change to vin· 
egar more quickly than anything else. We will give you 
a process which has proved successful, but which the 
trade may consider trade secrets. To 1 barrel o f  new 
Cider, add % part sugar and 2 handfuls of l1sh sounas to 
clarify. Let stand 2 weeks in cool place, then rack off 
into a well washed cask or barrel , and add from 1 to 2 
dozen whites of eggs ; let stand an0ther two weeks, and 
then rack olf into another barrel . Add l1nally 2 gallons 
of whisky, stirring well, then bottle. This cider wlll 
keep sweet through the summer. 

J. S. asks : Is a safety valve 3 inches in di
ame t er large enough for two bollers 16 feet long. 44 in ch· 
es in diameter, with four 12 inch l1ues in each ? How do 
you o ntain the proper diameter for a safety valve for 
any sized boiler ? This i� my rule ; is it  correct ? From 
six tenths to eight tenths of a square inch area of valve 
for each square foot of �rate surface . Answer : We ex
pect soon to publish some remarks on the proper pro
portions of safety valves, giving most of the rules in 
common use . You will find some rules in back numbers 
of our paper. Your allowance agrees well with the 
practice of many engineers. 

H. asks : Can you suggest a cheap and quick 
method of restoring a badly smoked ceiling other than 
scraping it ? Answer : Wash the ceillng with a brUSh 
and abundance of clean water, and then Whitewash. 

J. W. asks : What are the principal surface 
indica tions of a lead or silver vein. and does said vein al
ways keep in one direction ? If so, will it not termi
nate at some point ? Answer : The ores of silver belong 
chiefly to primitive rocks , and occur in veins which trav
erse granite. gneiSS,  micaceous and argillaceous slates, 
greenstone, sienite, hornblende and porphyry. They 
have also bt.en observed in veins which traverse gray
waCke, compact limestone, etc., but seldom or never in 
more recent secondary rocks. Galena, or sulphuret of 
lead, usually contains more or less Silver, and o ccurs 
most frequently in secondary rocks, esp ecially in c om
pact limestone. In SHesia, galena occurs In a b e d  of 
brown ferruginous marl , in the famous mines of Mis
souri in red clay, often marly, containin g  masses of 
quartz and resting on limestone ; in Pennsylvania in lime
stone ; in New York traversing a slaty rock j in Massa
chusetts at Southampton the bulk of the vein 1s quartz j 
in Maine in granite. Veins are often divided Into several 
branches which sometimes terminate in the contiguous 
rocks and sometimes wind and return into the principal 
vein. 

W, asks : What is the difference i;the 
weights of a ball that weighs 10 p ounds In air and Lhe 
same ball lOO feet under water ? Answer : Under water, 
its weight would be diminished by tb.e weight of an 
equal v olume of water. 

C. F. H. asks : How can I guard against the 
deleteriouB effects of the dust ariSing from emery wheels 
and belts used In grinding and polishing iron and steel ? 
Is there any kind of shiel d ,  that can be worn by a work. 
man, that will prevent the fine metallie particles from 
finding access to the lungs ? Answer : Put a hood o ver 
the wheel and run a small pipe to an exhaust air blower. 
The suction will take olf all dust. This plan is  nsed in 
many e stablishments, one blowoc serving to take the 
dust from several wheels . 

A. F. G. says : I aCCidentally found that I 
can temper gun Of o ther springs under the hammer by 
using the following recipe : 1 oz. conosive SU blimate 
and 1 oz. sal ammemiac, a few handfuls salt. dissolve d.in 
water, putting flne salt in the smithy fire while at  �ork. 
Dip your hammer in the solution and keep the anvil wM 
all the time. Work the steel till nearly cold. 'This will 
give the required temper without any o ther proces • .  
Ans wer : We do n o t  think that your chemicals have 
much to do with your success in tempering steel, but 
the welding, hammering and gradual cooling have a 
great deal. 

D. R. K. states that the lamp black in his 
ink for marking packages 110ats at the top of the fiul d .  
Answer : There is no method of preven ting the lamp 
black from riSing to the top, unless you make the l1uid 
thick enough or of  sufficient consistency to hold it,  a s  
it  will n o t  dissolve . We olfer you a recipe f o r  a mark· 
ing ink, which we hope will prove better and cheaper 
than the other : Lampblack (previously hea ted to dull 
redness in a covered vessel) , )i oz. , tritura te with ·go o d  
black ink, gradually added, 1 pint. Observe similar pro. 
portions. 

S. W. G. asks : I wish to elevate water 115  
feet i n  half a rone, from the spring to a reservoir. from 
which I have 23 feet fall to the groun d ; what is the best 
means for the purpose ? Is n o t  the hydraulic ram the 
best for a stream only large enough to fill a two inch 
pipe ? What per cent of volume could b e  elevated to 
that hight, and what size of pipe w0uld be the best ? 
Answer : We would not like to give a deci d e d  opinion 
on such a matter without knowing more about it. A 
good engineer should be consulted in a case like this.  

B. P. asks : Is there any mdhod by which 
I can utllize the domestic supply of water for mo tive 
power ? Would a small turbine wheel attache d  to the 
water pipe furnish su:fH.cient power to run thre e print
ing presses ? Answer ; A small turbine would do th e 
business.  Some years ago we witnessed the operation 
of the large presses of tbe Traveller newspaper I n  Bos· 
ton by means of a turbine .  and probably you can get the 
information you wish at that establishment. 

H. asks : Can I warm a room 15x20 by the 
a.id of a gas stove in order to mak� it  sufficiently com
fortable for a sitting and sleeping room ? Answer : 
Unless your room is exposed, or has a large glass window 
surface, you could probably make it comfortable by 
means of a gas stove . But unless y o u  can provide a 
small pipe to carry olf the pro ducts of combustion, we 
would n o t  advise you to use it.  

G. A. W. asks : 1 .  What are the uses of col
lodion, and (2) of what is it made ? S. What are the 
best s olvents for the same ? Answers : 1 .  Collodion Is 
extenSively used in the art of photography, in combina· 
tion with chemical agents that are sensitive to light. It 
is also used in surgery, both in the natural state and com
bined with medicinal substances.  As a dressing for 
woundS, it unites the cut or torn surfaces closely, and 
prevents the action of the air j and it being transparent, 
the wound can be inspected when necessary. 2. Coll o 
dion is gun cotton o r  pyroxylin di'3s01ved i n  a mixture o f  
alcohol a n d  common ether . PyroxylIn is  made b y  fm· 
mersing clean carded cotton for 4 or 5 minute s  in a mix
ture of equal parts of concentrated nitrIc and sulphuric 
acids . The cotton is then squeezed free of acid, aJ..ter
wards washed thoroughly and l1naJly carefully dried by 
hot water or steam a t  a heat not higher than 1800 Fah . 
3 Collodion will dissolve Venice turpentine, castor oil 
iodine, etc.  

A. B. asks : How is fire communicated to 
the gas in a kerosene lam!), thereby causing an explo
sion ? Is it through the wick, or does it  take l1re from 
the heating of the lamp ? Answer : Generally there Is 
a leakj and when the oil gets low, the space above 1t is 
filled with gas, which is  thus readily infiamed. In the 
case of very poor oil, tae heat is sufficient. 

R. W. asks : How can I make blue and 
green glazing for common earthenware ? Can I make a 
glazing without melting. lhe ingre dients Into glass be
fore It can be applied to the work ? An swer : A glaze 
for commOll earthenware i s  made as follows : White 
lead (pure) 53 ;>arts , quartz or ground lIints 86 parts , 
Cornish stone or felspar 16 parts, white flint glass 5 
parts; reduce to an impalp�ble powder, grind With water 
to a very thin paste, dip and fuse. This may be colored 
blue by oxide of copper, added in quantities according 
to the shade desired. Earthenware may be glazed by 
throwing common salt into the heated furnace contain. 
ing the ware . 

T. W. D. asks : What substance is there, 
the vapor or fumes of which, expelled or liberated by 
heat,. will bleach vegetable SUbstances on a. large scale ? 
Sulphur will n o t  do . Answ er : Chlorine is proba hly tbe 
most effective bleaching agent known ; and in the form 
of chloride of lime is  very extensively employed. Yon 
can use gaseous chloriIie instearl. Of the usual solutIOn 
of chloride of lime , and in the same way as sul phuroulJ 
acid gas .  The vegetable substances must l1r8t be boiled 
in a weak s olution of soda or p o tash to remove resinous 
matters, grease,  dirt, etc., ana then hung up after wash
ing, in a capacious room, into whtch chlorine gas is ad
mitted. You can make chlorine as follows : In a lead .. 
en retort, capable of being heated by steam underneath, 
mix cautiously oil of vitriol and water each 7 parts, and 
aHow to cool. Add, when cool, common salt 4 parts 
mixed intimately with peroxide of manganese 3 parts.  
The gas comes olf slo wly a t  l1rst.  but a gentle heat 
causes it  to rush forth in large quantitie s .  

J. W. H. says, in reply to H. M . .  who asked 
how to make go�d ice cream : Take 1 gallon of good 
milk or cream, the yolks of lS eggs, l % l b s .  of sugar, and 
2 vanilla beaos ; and you will have the ingredients for 1 
gallon of vanilla ice cream. Any other flavor may be 
used.  Take the yolks and the sugar (well pulverized) 
ana beat them well together. Mash the bean3 well and 
add them . Put the milk over the l1re, boil it,  take it olt, 
add the eggs , etc . ,  and again boil it, being very careful 
not to burn it ; 1n IlL few minutes take it off. Let i t  get 
cool, after which you may freeze it in the ordinary waYt 
and you will have nice ice cream. 

J. D. replies to a querist, who asked if a 12 
horse power separator w ill run harder with tumbling 
rods than with a belt ; " If you drive with an engine, it 
will take 20 horse p o wer to stand with rods what 10 will 
do with a belt. I know this by experience." 

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

I. O .-Your pebbles are quartz. The largest one is col· 
ored by oxide of iro n .  They are of no val u e .  

COMMUNICATIONS RECEIVED, 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re
ceipt of original papers and contributions 

upon the following subjects : 

On Patent Systems. By T. W. 
On the Marsupialia. By N. B. H. 

On Flying Spiders. By T.  C. E. 
On the Witch Hazel. By S.  F .  C. 

On a .Proposed Balloon. By J.  C. W. 
On Cooking Stoves. By D. R. W. 
On Poisonous Undershirts. By J. N. 
On Patent Rights. By H. A. W. 

Also enquiries from the following : 
A. Y. H .-A . G. G.-W. E. W.-A. B . C .  
Correspondents wha wrIte t o  ask the address of certat 

manufacturers, or where spec1fied artJC}cs are to be had 
also those having goods for sale , or who want to ftnd 
9artners, should. send with their communicatIOns an 
amount sufficient to caver the cost of publication under 
the head of .. Busllles. and Personal." which is speelall J: 
devoted to 8uch enquIries. 
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rOFFICIAL. J 
Index of Inventions 

FOR WHICH 

Letten Pa.tent of the United States 
WERE GRANTED FOR THE WEEK ENDING 

September 16 ,  1873, 
AND EACH BEARING THAT DATE. 

Alloy to resemble Sliver, A. E. P. B.udvln . . . . . . . .  142,760 
Anchor, C. A. Chamberlln . . . . . . . . . . . . . . . . . . . . . . . . . . 142,769 
Arm pit shield, J. Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,875 
Bale t i e .  G. Brodie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,894 
Bale tie. F .  Cook . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . 142,772 
Bale tie, J .  McMurtry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,803 
Bale tie. cotton. O .  R. McClean . . . . . . . . . . . . . . . . . . . . .  142,802 
B.th. yapor. J. Biiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,767 
Bed bottom, spring, G. W. Brown . . . . . . . . . . . . . . . . . . 142,895 
Bedstead fastening, C. Wolf . . . . . . . . . . . . . . . . . . . . . . .  142,973 
Be er, cock for drawing, J. :Moffct . . . . . . . . . . . . . . . . . . 142,860 
Bell .  door, E.  B .  Sims . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,953 
Belt shifting mechanism. T.  Reeve . . . . . . . . . . . . . . . . .  142,814 
Bending sheet metal, W. ]'. Kistler . . . . . . . . . . . . . . . .  142,921 
Blasting plug, D. Shoemaker . . . . . . . . . . . . . . . . . . . . . . .  142,918 
Boat detaching apparatus,  H .  Ashford . . . . . . . . . . . . . 142,834 
Boat, life, J. Adams .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,383 
Boiler feed. R. Rafael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,S86 
Boiler flues, etc . ,  cleaning, T. H. D onohue . . . . . . . . 14'-;; ,775 
Boot edges, etc., trimming, C. J. Addy . . . . . . . . , . . .  142,756 
Boot soles, trimming, J. C. Ra·telle . . . . . . . . . . . . . . . .  142,942 
Boot soles.  forming. C. H .  Brlgh.m . . . . . . . . . . . . . . . .  142,893 
Boring machine, coal, D .  Shoemaker . . . . . . . . . . . . . .  142,950 
Boring machine, bit for, D .  Shoemaker . . . . . . . . . . . .  142,949 
Box, porter's, I. Barman . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  142,888 
Box, work. E.  Hinckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.786 
Bridge. J. R. Durfee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,776 
Bridge, J. M .  Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,785 
Brush machine ,  E. A. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,913 
Brush , wash board, and roller, 1.  Hussey . . . . . . • • • .  :42,853 
Buckle, harness, K. Frazer . . . . . . . . . . . . . . . . . . . . . . . . . .  142,907 

Bustle,  M. Bo upart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,764 
Butter colormg compound, G. Bogart et al . . . . . . . .  142,891 
Calendering machine, D. Schofield . . . . . . . . . . . . . . . . . 142.872 
Can for p.lnt, etc., O. E. Walker . . . . . . . . . . . . . . . . . . .  142,971 
Cane, needle for weaving. D. C. Mosher . . . . . . . . . . . . 142.808 

Car axle, Ahrens & Gerhard . . . . . . . . . . . . . . . . . . . . . . . . .  142,757 
Cal' coupling, W. W. Haver . . " . . . . . . . . . . . . . . . . . . . . . .  142,849 
C.r coupHng, J. V. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,943 
Car coupHng. S. B .  Replogle . . . . . . . . . . . . . . . . . . . . . . . .  142 .8 l5 
Car coupling, W. F. Senior . . . . . . . . . . . . . . . . . . . . . . . . . . 142,873 
Car coupllng. J. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,818 
Car coupling, Taylor & Wltbington . . . . . . . . . . . . . . . . 142.962 
Car coupling, P. M .  Thompson . . . . . . . . . . . . . . . . . . . . . .  142,005 
Car coupling, Waddell & Lutz . . . . . . . . . . . . . . . . . . . . . .. 142,970 
Car door. op erating, J. A . O 'Hare . . . . . . . . . . . . . . . . .  142,810 
Car. sleeping. J. T. & D .  R .  Leighton . . . . . . . . . . . . . .  142,923 
Car stove, railroad, A. Reese . . . . . . . . . . . . . . . . . . . . . . . . 142,867 
Car ventllator, S. C. Maine . . . . . . . . . . . . . . . . . . . . . . . . . .  142,199 
Car ventilator, A .  J. M orrison . . . . . . . . . . . . . . . . . . . . . .  142,807 
Car wheel, Tlranoff & Kousakoff . . . . . . . . . . . . . . . . . . . 142,968 
Car wheels, mold for casting, J. B .  Tarr . . . . . . . . . . . 142,821 
Carpet. R. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,947 
Carpet rag looper, F. G. Egger . . . . . . . . . . . . __ " . . . .  142,778 
Carriage clips,  di e for forming, E. Meeker . . . . . . . . 142,804 
Carriage lock blanks, cutting, Insun et al . . . . . . . . . . 142.854 
Carriage top prop. L. W. Blessing . . . . . . . . . . . . . . . . . . 142,889 
Cal tridge. Logan & Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,924 
Caster) table ,  H. Fachs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,905 
Ca�tiDg metals, core for, O .  D. Hunter . . . . . . . . . . . .  142,790 
Cesspools, etct:., cleaning, J. P. F. Datichy . . . . . . . . . 142,840 
Chain , ornamental, W. F.  Davis . . . . . . . . . . . . . . . . . . . .  142,841 
Chimney cowl, G. H. Garderwine . . . . . . . . . . . . . . . . . . .  142,909 
Cisterns, cut oft· for, C. Wuerz . . . . . . . . . . . . . . . . . . . . . .  142,832 
Clamp, Payne & Imho f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,938 
Clock calendar. N .  T .  Wortbley . . . . . . . . . . . . . . . . . . . .  142,975 
Clocl. calendar movement, G. R. William . . . . . . . . . 142,829 
Cloth cover, painted, ""'-IV. D.  Richardson . . . . . . . . . . . 142,868 
Cloth me.surlng device. O .  R. Holbrook . . . . . . . . . . .  142,787 
Coal and rock cutting machine, H. F. Brown . . . . . 142,896 
Cock. stoP . J.  W. Birkett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112.763 
C oloring from vegetables, L .  M. F. Bretonniere . . 142,892 
Compass, beam, N. Toulmin . . . . . . . . . . . . . . . . . . . . . . . . 142,823 
C ondenser, surface, H. C. Bucknam . . . . . . . . . . . . . . . .  14",766 
C0rpse preserver, H .  Kersten . . . . . . . . . . . . . . . . . . . . . . . 142,919 
Dental comp osition , G. F. J. Colburn . (r) . . . . . . . . . .  5,572 
Disinfectant package , W. P .  Termy . . . . . . . . . . . . . . . .  142,963 
Drill. rock, W. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,824 
Drilling machine. Thorn & Haven . . . . . . . . . . . . . . . . . .  142,966 
Eaves trough hanger. T. W. E.lley . . . . . . . . . . . . . . . . .  142,758 
Eccentric ,  J. C. Butterfield . . . . . . . . . . . . . . . . . . . . . . . .  142,898 
Egg carrier, C. J. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . 14",952 
}�ngine, explo sive. J. M. Welbourn • . . . . . . . . . . . . . . . .  142,880 
Engine governor, steam, R. W. Gardner • . . . . . . . . . .  142,846 
Engine governor, steam, S.  P. Ruggles . . . . . . . . . . . . 142,869 
Engi ne valve. steam , H. 1. Hoyt . . . . . . . . . . . . . . . . . . . .  142,788 
Fence, portable,  W. W. Potts . . . . . . . . . . . . . . . . . . . . . . .  142,865 
Fence post,  J. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,910 
Fence post. E .  King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,795 
Fire place. J .  M. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.791 
Fish dressing machine, Kelsey & Hosmer . . . . . . . . . 142,918 
Gage and alarm, pressure, N. Toulmin . . . . . . . . . . . .  142,969 
Gage. machlnlst's, S .  H. Bellows . . . . . . . . . . . . . . . . . . . 142,761 
Gas , Illuminating. W. H. Sterllng . . . . . . . . . . . . . . . . . . 142,959 
Gear, trotting, H. Schmalhausen . . . . . . . . . . . . . . . . . . .  142,871 
GI.,s blowing machine. S. L. Fleishman . . . . . . . . . . 142,845 
Grtnding cylinder heads, J. Sherrell . . . . . . . . . . . . . . .  142,874 
narness bench iron. Thornton & Latt . . . . . . . . . . . . .  142.967 
Rarvester. J. W. H. D oubler . . . . . . . . . . . . . . . . . . . . . . .  142,903 
H.rvester. J. G. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,811 
Harvester. J.  D. Wllbur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,828 
Harvester, corn , J.  Kilborn . . . . . . . . . . . . . . . . . . . . . . . . .  1:12,920 
Harvester rake , S .  D. Locke . . . . . . . . . . . . . . . . . . . . . . . . .  142,798 
Harvester reel, J.  Werner, Jr . . . . . . . . . . . . . . . . . . . . . . . 142,881 
Harvester binder attachment. W. L. Sanford . . . . .  142.870 
Hay, etc., loading, J. H. Bean . . . . . . . . . . . . . . . . . . . . . . . 142,836 
Hinge for lounge. A. Spieye l .  . . . . . . . . . . . t • • • • • • • • • • •  142,957 
Hing e ,  spring, S. Joyc e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,855 
Hmge pivot, solid belted, J. J .  & L. Crooke . . . . . . .  142.774 
Ice cream freezer, C. E. Simmons . . . . . . . . . . . . . . . . . .  14:1,951 
Ice tongs, E.  C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,916 
Iron and steel. welding, J. Popping . . . . . . . . . . . . . . . .  142,939 
Key board, transpo sing. A. D. B. Wolff . . . . . . . . . . . .  142,974 
KUn, lime, J .  L. Messer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14�.805 
Lawn eeat, W. C. Medcalf . . . . . . . . . . . . . . . . . . . . . . . . . .  142,927 
Leather, coloring, Koppitz & Mayer . . . . . . . . . . . . . . . 142,797 
Locomotive smoke s tack, J. Hughes . . . . . . . . . . . . . . . 142,851 
Locomotive Elpark conveyer, etc . ,  E. A .  C .  Fox • . .  142,906 
Loom stoP.  electrical, G. F. Lufbery . . . . . . . . . . . . . . .  142.925 
Malt dryer, P. Schuff . . . . . . . . . . . . . .  . ,  . . . . . . . . . . . . . . . . .  142,9J6 
Mattress frame. Whittlesey & Peters . . . . . . . . . . . . . . 142,821 
Mattress. tightening wire, D. J. Powers . . . . . . . . . . . . 142,940 
Medicine case, M . O. Baldwin . . . . . . . . . . . . • . . . . . . . . . .  142,837 
Metals ,  testing s trength of. T. Olsen . . . . . . . . . . . . . . .  142,937 
Mills . bolt for grinding. J. T. N oye . . . . . . . . . . . . . . . . 142,809 
Miter box. J. P. Tierney . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  142.87. 

Molding machine. W. J. Hoda . . . . . . . . . . . . . . . . . . . . . .  142.890 
Needle hooks. formlng. N. Paine . . . • . . • • . . . . . . . . . . .  142.863 
Nut lock. R. C. L owe . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  142.858 
Nut lock. C. H. Taylor . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . .  142.877 
Ore washer, 1. T. Halstead . . . . . . . . . . . . . . . . . . . . . . . . . . 14�,848 
Packing. piston. C . A. Hodge . . . . . . . . . . . . . . . . . . . . . . . .  142.914 
Paddl e fioats. adjusting. J. B .  Baptista . . . . . . . . . . . . 142.835 
Pall. milklng. A. J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . 142,917 
Pan. b.ke . J .  G. Metsker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142.928 
Piano. bell. C. G . Euttkerelt . . . . . . . . . . . . . . . . . . . . . . . .  IH.768 
Pile supporter, 0, West . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,972 
Pincbers. die. W. E. Snediker . . . . . . . . . . . . . . . . . . . . . . . 142.955 
Pi pe.  coupling for. D. Jone . . . . . . . . . . . . . . . . . . . . . . . . . 142.792 
Pipe elbows. forming. H . B .  Morrison . . . . . . . . . . . . . .  142.929 
Pipe .  bending metal, J. Sargent . . . . . . . . . . . . . . . . . . . .  142,945 
Pipe patterns. mold for, N. P. BOwler . . . . . . . . . . . . . . 142.765 
Pipes, etc.,  making drain, A. Miiller . . . . . . . . . . . • . . .  142,930 
Planing macblne.  S.  W. Nelson . . . . . . . . . . . . . . . . . . . . . 142,936 
Planing cutter bead. J,  D . Kimball . . . . . . . . . . . . . . . .  142.794 
Planter, corn.  M. Knickerbocker . . . . . . . . . . . . . . . . . . . 142,922 
Plow, C. M arsb. 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,800 
Plow point. reversible, R. M. Pattillo . . . . . . . . . . . . . .  142.864 
Plow, wheel, Terry, Case, & Larkin . . . . . . . . . . . . . . . .  142,964 
Portfolio holder. J.  B. AIKen . . . . . . . . . . . . . . . . . . . . . . . 142.884 
Postal card screen. L. Conroy . . . . . . . . . . . . . . . . . . . . . . 142,899 
Press. butter print, Coates & Criswell . . . . . . . . . . . . . 142,838 
Press, cotton . P. & R. A. Williams . . . . . . . . . . . . . . . . . .  142.882 
Printer's leads, apparatus for casting, W. Filmer 142,783 
Propeller. screw. Stevens & Miller . . . . . . . . . . . . . . . . .  142,820 
Pruning Implement . Hulse & Crnm . . . . . . . . . . . . . . . .  142.915 
Pruning shears , W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . 14�,886 
Punching and shearing machine, W. Lyon . . . . . . . . . 142,926 
Rafts,  fioat for life. Mas en & Rog ers . . . . . . . . . . . . . . . 142,801 
Railway rail joint. W. H. Skidmore . . . . . . . . . . . . . . . . 142,954 
Railway signal, J. F. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,944 
Railway s .·itch, Clark & Chaney . . . . . . . . . . . . . . . . . . . 142,837 
Rake, horse hay, C. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . 142,844 
Refrigerator. T. D. Kingan . . . . . . . . . . . . . . . . . . . . . . . . 142,796 

1,458 .-MANILA PAPER.-J. Robertson & Son. Putney,Vt . 
1,459.-BARRELS OF WHISKY.-W. S .Stewart.St. Louis.Mo. 
t .460 . -PETROLEUM.-Atlantlc Refining Co . •  Pbila . •  Pa. 

SCHEDULE OF PATENT FEE� I 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each Trade-Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�Ii 
On filing eacb application for a Patent (17 years) . . .  $11i 
On Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . . $�O 
On appeal to Examlners·ln·Chlef . . . . . . . . . . . . . . . . . . . . . . $10 
O n  appeal to CommIssioner of Patent . . . . . . . . . . . . . . . $ZO 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On .pplicatlon for Extension of Patent . . . . . . . . . . . . . . .  $1)0 
On granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $IiO 
On filing a Dlsclalmer . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  $10 
On an 'ppllcatlon for Design (3% years) . . . . . . . . . . . . . . $10 
On an application for Design (7 years) . . . . . . . . . . . . . . . $lli 
On an application for Design (14 years) . . . . . . . . . . . . . .  $30 

VALUE OF PATENTS. 
, 

A.nd How to Obtain Them. 

P r ac t ic a l  Hin t s  t o  Inv en t o r s. 

ROBABL Y no Investment of a small sum 
of money brings a greater return than the 

Refrigera tor, transporting, J. MOOE •. . . . . . • • . . • . . .  142,806 
..... ' Roof, fireproof mansard, J. W. Kennedy • • . . • • • . .  142,793 '9 

expense incurred in obtaining a patent even 
when the invention is  but a small one. Large 
Inventions .re found to pay correspondingly Rubber packing, etc .• C. 1.. Frink . . . . . . . . . . . . . . . . .  142,908 

Rubber for brush backs, E. A. Hlll . . . . . . . . . . . . . . . .  142.911 
Sausage stuffer, P. W. Brownback . . . . . . . . . . . . . . . . . 142,891 
Saw files. tip for. H. Dlsston . . . . . . . . . . . . . . . . . . . . . . . .  142.900 
Saw mills, crank for, A. Hodgers . . . . • • • . • • . . . • . , . .  142,816 
Sa.w swage, J. E. Emerson . . . . • . • . . . . • • • • . . . . . • . .  , . , 142,779 
Saw teeth. J .  E .  Emerson . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,781 
Saw teeth. blank for. J. E. Emerson . . .. . . . . . . . . . . . .  142,780 
Sawing machine table. H. O. Reed . . . . . . . . . . . . . . . . . 142.813 
Sewlng c.se. F. Benkendorff . . . . . . . . . . . . . . . . . . . . . . . .  142,762 
Sewing macbine. clamp for. J. G. Powell . . . . . . . . . .  142,812 
Sewlng macbine guide. W. A. Springer . . . . . . . . . . . .  142.819 
Sewing machine power. A. W. Cochran . . . . . . . . . . . .  142,839 
Shovels, etc., manufacture of , H .  Lowman . . . . . . . . 142,859 
Sled. bob, J. W. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,902 
Soldering machine, J.  F.  Spence . . . . . . . . . . . . . . . . . . . . 142,956 
Spark arrester, J. E. Dustin . . . . . . . . . . . . . . . . . . . . . . . . 142,904 
Spoon and fork handle. E. C. Moore (r) . . . . . . . . . . .  5.573 
Stamp affixer, R. P. Thian . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,822 
Steam jet.  E. Korting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,856 
Stove , cooking, Nation & Little . . . . . . . . . . . . . . . . . . . 142,935 
Stove pipe holder, G. Eckel .  . . . . . . . . . . . . . . . . . . . . . . . . 142,777 
Stove pipe j oint. J. We.ver . . . . . . . . . . . . . . . . . . . . . . . .  142,879 
Stove pipe thimble. J. R. Fulton . . . . . . . . . . . . . . . . . . . 142,784 
Stove . rallroa d  car, A. Reese . . . . . . . . . . . . . . . . . . . . . . . .  142,867 
Stove. reservoir co oking. Nation & Little . . . . . . . .  142,931 
Stove, reservoir cooking, Nation & Little . . . . . . . . 142,932 
Stove, reservoir cooking, Nation & Little . . . . . . . . 142,933 
Stove, reservoir cooking, Nation & Little . . . . . . . .  142,934 
Street sweeper. C. Geiger . . . . . . . . . . . . . . . . . . . . . . . . . .  142,847 
Telegraph receiving register, M. F. Wessmann . . .  142,825 
Telegraph switch board. W .  D .  Sargent . . . . . . . . . . .  142,817 
Telegraph transmitting key. M. F .  Wessman . . . . .  142,826 
Thill coupling, S. G. Wise . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,830 
Thill coupling att.chment. H. J. Stubbs . . . . . . . . .  142,960 
Thrashing machine. J. B .  Suitt . . . . . . . . . . . . . . . . . . . . .  142,961 
Tool. comp ®und, F. W. F.rr.r . . . . . . . . . . . . . . . . . . . .  142,782 
Treadle mechanism. B. B.  Chandler . . . . . . . . . . . . . . . 142,770 
Truck for rails, etc.,  C. A .  Ball . . . . . . . . . . . . . . . . . . . . . 142,759 
Tub, butter. A. J. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,843 
Tyre upsetting machine, J. L. & A. H .  yeager . . . .  1<12,833 
Valve, pressure regulating, Craig & Brevoort . . . . . 142,773 
Vehicle wheel. C . W. Spayd . . . . . . . . . . . . . . . . . . . . . . . . . 142,876 
Vehicle wheel. J. B. Withey . . . . . . . . . . . . . . . . . . . . . . . . . 142,631 
Vehicles, spring c oupling for, H. P. Dolson . . . . . . 142,901 
Vent:latlng win<l.ow sash, C. Pulllnger . . . . . . . . . . . . .  142.941 
Ventilator. ear. S. C. Maine . . . . . . . . . . . . . . . . . . . . . . . .  142,799 
Ventilator, car. A. J. Morrison . . . . . . . . . . . . . . . . . . . . . 142,807 
Vessel for transporting grain, Demartini et al • • . . 142,842 
Vise,  G. N. Stearns (rl. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,574 
Washing maohine.  J. H. Hill . . . . . . . . . . . . . . . . . . . . . . . .  142,S50 
Washing machine.  M. W. Stap;e . . . . . . . . . . . . . . . . . .  , 142,908 
Watcbes. reversible pinion for, G. Hunt . . . . . . . . . . 142.789 
Water wbeel. E .  Overton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142.862 
Well tubing. 011, J. Moloney . . . . . . . . . . . . . . . . . . . . . . . . 142,861 
Wheel turning machi ne, J. W. Hill . . . . . . . . . . . . . . . .  142,912 
Windmill. Atwood & Bodwell . . . . . . . . . . . . . . . . . . . . . . 142,885 
"Wire way, elevated, Lantis & Davis . . . . . . . . . . . . . . . .  14�,857 
Wrench head, L. Coes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142,771 
Yoke holder, neck, G. R. Huntley . . . . . . . . . . . . . . . . . .  142,852 

APPLICATIONS FOR EXTENSIONS. 
Applications have been duly llled, and are now pending 

for the extension of the following Letters Patent. Hear· 
Ings upon tbe respective applications are appOinted for 
the days hereinafter mentioned: 
26.408.-KINDLING COMPOSITION .-E .  Bellinger. Nov.26. 
26,475.-BRE"CH LOADING ARM.-B. Burton. Dec. 3. 
26,487.-SCR"w TAP . -W .  Foster et al. Dec. 3 .  
26,508'-WATEB TRAP.-J. A .  Lowe. Dec.  3. 
26,582.-HABVESTER.-]. Gore . D e c .  10. 
26,599.-HoBs" HAY HAKE .-S . Lessig. Dec. 10. 
26,891.-SP"OTACL" C ASE CATCH.-G .N .Cummlngs .Jan.7. 

EXTENSION S GRANTED. 
25,484.-GBAIN SEPARATOB.-J. L .  Booth. 
25.499. -CAR S"AT.-E. Wheeler. 
25,506.-LAMP.-H. Halvors o n .  
25,508.-SHEARS.-R . HeiniSCh. 
25.M4.-TltY COOK.-J. F. C o o k .  

DESIGNS PATENTED. 
6,882.-LAMP BOWL.-J.S.Atterbury et ai, Pittsburgh. Pa . 
6,883.-TuG CI.IP.-J. Letdhworth, Buffalo. N. Y .  
6,884 .-CHAIN.-H . H .  Markley et al, S a n  FranCisco, C a l .  
6,865.-0IL CLOTH.-C . T .  Meyer et a i ,  Bergen, N. J. 
6.886.-FRUIT JAB.-S. B .  Rowley. Philadelphia. Pa . 
6.887.-AQUARIUM FRAM" .-G. Eo Smith, Chicago . Ill. 
6,888.-CARPET . -H. Smith. Kldderminster. England. 
6.889.-KNITTED FABRIO.-T . Langham.Philadelphla .Pa. 

TRADE MARKS REGISTERED. 
1,451.-MEDICINE.-S. Bonsall. Philadelphia. Pa. 
1,452.-SAws, ETC .-H .  Dlsston & Sons. Philadelphia. Pa. 
1 ,453.-CIGABs .-Goldsmjth Bros . et ai, Chicago . l11. 
1.454.-CIGARS.-J. Heller, Chicago , III . 
1,455.-MAss LrcoRICE.-Hoffman & Co .• B.ltimore. Md. 
1.456.-LICORIOE PASTE .-Hoffman & Co . ,  Baltlmore.Md 
1.457.-STOV"S.-W. J . Keep. Troy. N. Y. 

\. � well. The names of Blanchard, Morse, Bige
low, Colt, Ericsson, Howe, McCormick, Hoe 
and others, who have amassed immense for� 
tunes from their inventions, are well known. 
And there are thousands of others who have 
, callzed large sums from tbelr patents. 

More than FIFTY THOUSAND Inventors have availed 
themselves of the services of MUNN & Co. during the 
TWENTY·SIX years they have acted as soliCitors and 
Publishers of the SCI"NTIFIO AM"BICAN. They stand at 
the head in this class of business ; and their large corps 
of assistants, mostly selected from the ranks of the 
Patent Office : men capable of rendering the best service 
to the iBventor, from the experience plac v.Lcallyobtained 
while examiners in the Patent Office : enables M.UNN & 
Co. to do everything appertaining to patents BlOTTER 
and CHEAPER than any other rell.ble agency. 

HOW TO cIA This Is the � closing In· 

OBTAIN 
q u l r y  I n  
nearly eve 

ry letter. describing some InventIon which comes to this 
office.  A positive answer can only be bad by presenting 
a complete applicatIon for a patent to the Commissioner 
of Patents. An application consists of a Modal. Draw· 
Ings. Petition. Oath. and full Specification. Various 
official rules and formalities must also be Observed. The 
efforts of the Inventor to do all this business himself are 
generally without success. After great perplt.-rlty and 
delay. he i s  usually glad to seek the aid of persons expe· 
rienced In paten t bUSiness, and have all the work done 
over again. The hest plan is  to s olicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the inventor may safely confide his ideas to them : 
they will advise whether the improvement Is prob.bly 
patentable. and will give him all the directions needful 
to protect his rights. 

How Can I Best Secure My Inventlon1 

This I s  an Inqnlry which one Inventor naturally asks 
another, who has had some experienG� in obtaining pat· 
ents. His answer generally is  a s  follows, and correct : 

Construct a neat model, not over a foot in any d.imen· 
sion-smaller if possible-and send by express. prepaid. 
addressed to MUNN & Co . •  37 Park Row. together with a 
description of Its operation and merits. On receipt 
thereof. they wUl examine the Invention carefully. and 
advIse you as to Its patentability. free of charge. Or, If 
you have not time, or the means at hand, to construct a 
model. make as good a pen and Ink sketch of the im· 
provement as possible and send by mail. An answer a s  
to t h e  prospect of a patent will be received. usu.lIy. by 
return of mail. It is sometimes best to have a search 
made at the Patent Office ; such a measure often saves 
the cost of an application for a patent. 

Prellmlnarv Examination. 

In order to have such search, make out a. written de� 
scription of the invention, In your own words, and a 
pencil, or pen and ink, sketch . Send these, with the fee 
of $5. by mall, addressed to MUNN & Co . •  37 Park Row. 
and In due time you will receive an acknowledgment 
thereof, followed by a written report ill regard to the 
patentability of your Improvement. This special search 
is made with great care. among the models and patents 
at Washington. to ascert.in whether the Imp.rovement 
presented Is patentable. 

To Make an Appl1catlon .. or a Patent. 

The applicant for a patent should furnish a model of 
his inYentlon If susceptible of one, although sometimes 
It may be dispensed with ; or. If the Invention be a chem. 
ieal production , he must furnish samples of the ingredl. 
ents of whlcb his composition consists. These sbould 
be securely packed, the inventor's name marked on them, 
and sen t by express, prepaid. Small models, from a dis 
tance , can otten be sent cheaper by mail. 'rhe safest 
way to remit money is by a draft ,  or postal order, on 
New York, payable to the order of MmiN & Co. Persons 
who live In remote parts of the conntry can usually pur· 
chase drafts from their merchants on their New York 
correspondents. 

Foreign Patents. 

The population of Great Britain Is 31,000,000; of France. 
37,000,000 ; Belgium, 5,000,000; Austria, 86,000,000 ; Prussia, 
40,OOO,OOO,and Russia, 70,000,000. Patents may be securea by 
American citizens In all of these countries. Now Is the 
time. when bnslness is  dull a t  home, to take advantage of 
these immense foreign fields. Mechanical improvements 
of all kinds are always In demand In Europe .  There will 
never be a better time than the present to take pateats 
abroad. We have reliable business connections with the 
principal c'pltals of Europe .  A large share of all the 
patents secure d .  in foreign countries by Americans are 
obtaln�d through our Agency. Address MUNN & Co . •  37 
Park Row. New York. Circulars with full information 
on foreign patents. furnished free. 
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Rej ected Cases. 

Rejected cases. or defective papers. remodeled fo 
parties who h.ve mad. applications for tbemscl,yes, or 
through other agents. Terms moderate. Address MUNN 
& Co ..  stating particulars. 

Reissues, 

A reissne Is granted to the original patentee, his belr 
or the assignees of the entire interest, when, by reason 
of an insufficient or defective speCification, the original 
patent Is Invalid. provided the error has arisen from in· 
advertence, accident, or mistake, without any fraudu� 
lent or deceptive Intention. 

A patentee may, at his option, have in his reIssue a 
separate patent for each distinct part of the invention 
comprehended In his original application by paying the 
required fee In each case. and complying with the othe 
reqnirements of the law. as In original applications. 
Address MUNN & Co . •  37 Park Row. New York. for full 
partlcnlars. 

Caveats. 

Porsons desirIng to file a caveat can bave the papers 
prepared in the shortest time, by sending a sketch and 
description of the Invention. The Government fee fo 
a caveat is $10. A pamphlet of advice regarding applica
tions for patents and caveats is furnished gratis, on ap· 
pllcatlon by mall. Address MUNN & Co. 37 Park Row 
New York 

Canadian Patents. 

On the first of September, 1872. the new patent law 0 
Canada went into force, and patents are now granted to 
citizens of the United States on the same favorable term 
as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applican 
mnst furnish a model, specification and duplicate draw 
ings. substantially the same as In applying for an Ameri 
can paten t .  

T h e  patent m a y  be taken o u t  either for five years (goV 
ernment fee $20) . or for t,en years (government fee $40) 
or for fifteen years (government fee $60) . The llve and 
ten year patent. may be extended to the term of fifteen 
yeaI'll. The formalities tor extension are sim:f.)le and not 
expensive. 

American inventions. even If already patented In thl 
country. can be patented in Canada provided the Ameri· 
can patent is not more thall one year old. 

All persons who desire to take out patents In Canada 
are requested to communicate with MUNN & CO . •  37 Park 
Row, New Yo:rk, who will give prompt attention to th 
bUSiness and furnish tull instruction. 

Value of' Extended Patents. 

Did patentees realize the fact that their inventions are 
lIkel.y to be more productive of prollt during: the seven 
years of'exten.lon than the first full term for which thel 
patents were granted, we think more would avall them 
selves of the extension privilege. Patents granted prior 
to 1851 may be extended for seven years, for the benefit 
of the inventor, or of his heirs in case of the decease of 
fomer. by due application to the Patent Office. ninety 
days before the termination of the p.tent. The extended 
time inti.res to the benefit of the inventor, the assignee 
under the first term having no rights under the extension 
except by special a·greement. The Government fee fo 
an extension is $100, and it i s  necessary that good profes� 
slonal service be obtalne� to conduct the business befor 
the Patent Office. Full Information as to extension 
may be had by addressing MUNN & C o . ,  37 Park Row ,New 
York. 

Trademarl.:s. 

Any person or llrm domiciled In the United States. 0 
any firm or corporation residing in any foreign country 
where similar privileges are extended to citizens of th 
United. St.tes, may register their deSigns and obtain pro 
tection. This is very important to manufacturers in thl 
country, and equally so to fcrelgners. For full particu 
lars address MUNN & Co .. 37 Park How, New York. 

Design Patents. 

F oreign designers and manufacturers. who send good 
to this country, may secnre patents here upon their new 
patterns. and thus prevent others from labrlcatlng 0 
selling the same goads in this market. 

A patent for a deSign may be granted to any person. 
whether citizen or alien, for any new and original deSign 
for a manufacture, bust, statue, alto relievo, or bas reliet 
any new and original deSign for the printing of woolen , 
silk, cotton , or other fabriCS, any new and Original im 
pressIon, ornament. pattern, print. or picture, to be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

DeSign patents are equally as Important to citizens a 
to forelg-ners. For full particulars send for pamphlet to 
MUNN & Co. , 37 Park Row, New York. 

Copies of' Patents .  

P ersons desiring any patent issued from 1836 to N ovem 
ber 26. 1867, can be snpplled with official copies at a reas 
onable cost. the price depending upon the extent of draw 
Ings and length of specification. 

Any patent issued since November 27. 1867, at whlcb 
time the Patent Office commenced printing the drawing 
and specifications. may be had by remitting to this 0 
fice $1. 

A copy of the Claims of any patent issued since 183 
will be furnllilbed for $1. 

When ordering copIes, please to remit for the same as 
above, and state name of paten tee, title of Invention,and 
d ate of patent. Address MUNN & Co., Patent Solicitor 
37Park Row, New York. 

MUNN & Co. will be happy to see Inventors in person. 
at their office, or to advise them by letter. lu a.U ca8es, 
they may expect an honest opinion. For such consults· 
tione, opinions, and advice, no charge i8 made. Writ 
plain ; do not use pencil or pale ink ; be brief. 

All business committed to our care, and all consulta 
tiens, are kept secret and strictly confidential. 

In all rnatters pertaining to patents, such as conducting 
interferences, procuring extenSions, drawing assign
ments, examinations into the VQl101ty of patents, etc 
special care and a.ttention is given. For information and 
for pamphlets of Instruction and advice 

Address 
MUNN &; CO • •  

PUBLISHERS SCIENTIFIC AMERICAN. 

37 Park Row. New York. 

OFFICE IN WASHINGTON-Corner F and 7'th 
Streets. opposite Patent Omce. 

© 1873 SCIENTIFIC AMERICAN, INC
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RATES OF ADVERTISING. 

Steel Stamps for marking tools,25c. a Letter. 
Clothlnl!' Stamps. 90c . each. 

Agents wanted. PITNER & CO . •  Wilmington. Del. 
PRICE ONLY 10 CEN T S  PER FOUND. 

Thomas's Fluid Tannate of Soda removes 
Scale and does not injure Boiler. It proves entirely 

Back Page . ,  • • • • • •  $1.00 a Une. satisfactory where all other prepar�tlons h .ve failed, 
Inside Page .. ' . - - _ ..  7:> cents a line .  �;::hFl�
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Engraving8may hej!d adverti8eme"ts at tl1.e same rate per i well where the scales have come off. and It is saving 
line, by meaaurement. a8 the letter�re88. ���;1!
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BAIRD' S 

FOR PRACTICAL MEN. 
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sent, free of postage, to any one who will favor me with 
his address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER. 

406 WALNUT STREET. Philadelphia. 

Painter, Gilder, and Varnisher's 
Companion : 

Containing Rules and Regulations in every
thing rel.ting to the Arts of Painting, Gilding. Var
nishing, Glas:i Staining, GrainingJ..,Marbling, Sign Writ
ing, Gilding on Glass, and Coach J:"aintingap.d Varn��h
lng · Tests for the Detection o f  AdulteratIOns In OIls . 
Colors, etc, ' anti a Statement of the Diseases to which 
�:��t���:ilg:.rtk��i��Kt�a�a�ti6�t.h tti�v�!�J,I:A:�� 
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endiX. Containing Colors and Coloring-Theoret-
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Uses, to which a�e added, l>ryers, al!d Modes an'1 Oper
ations of Patntmg, etc. Together with Chevreul's 
Principles of Harmony and Contrast of Colors. 12mo. 
856 pages . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , , _  . $ 1 . 50 

Sign Writing and Glass Em
bossing : 

A Complete Practical Illustrated Manual of 
the Art. By JAMES CALl.INGlIAM. In one volume, 
12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .50 

A Complete Guide for Coach 
Painters : 

Translated from the Frendl of M. ARLOT. 
Coach Painter, for eleven years Fo�eman of Painting 
to M. Eherler, Coach Maker, Paris . By A. A. FESQUET, 
Chemist and En

y-
illf'er. To which is added an ApjJen� 
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nishing In the United States and Great Brltam . 
12mo . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .25 

� The above, or any of my Books, sent by mail, 
tree of postage, at the publicatioN. prices. 
crt 1'111'> a�gIE�!tI��� ��6il���u:ag�:' 8����i�t 
free to any one who will furnish hiS address . 

HENRY CAREY BAIRD. 
INDUSTRIAL PUBLISHER. 406 WALNUT STREET. Philadelphia . 

12 Sii:inPles sent by mall tor 5U eta., that rets,ll qUlCk for 
110. R. L. WOLCOTT. 181 Chatham Square. New York. 

CHEAP EN GINES AND PIPE. 
��

at
k"t��7P�?,."b��l�:r:e ;;;n�o£��iej.: ·ii iio,:::,i.�� :��� Pe[roleum Iron Worl:s Stationary, 12 Horse . . . . . . . . .  $175 W?od & M�nn por��ble Enwne,an(tBoiler'i3 fi��:: $g;g Portable. Boller and EngIne. 15 Hor'e . . . . . . . . . . . . . . . .  !5oo 

Landel Bros., i'hila., Portable, 16 Horse . . . . . . . . . . . . . .  $500 Co(')per,Ohio tltattonaryEngine,Portable,Boiler,15 h. $500 
�1��Fo!.�����������r.���iJIJlgii���\.

c
51g;�:::: ::: : :  iJ8 Upright Boiler. 16 Horse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $200 Brown Struthers. Portable Boller. 18Horse . . . . . . . . .  $300 
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�� t� T11lt Stationary En�ine, 8 Horse . . . . . . . . . . . . . . . . . . . . . .  $ 85 Gibbs & Ruffel StatIOnary Engine. 10 Horse . . . . . . . . . .  $125 

pr2il�tt�it� o
i
g��r!'�l) :;i�l:ae�tr���' J��'J Fot:gtr��f:r�� BRADY & LOGAN. Tldeoute, Pa. 

WORKING CLASS Male o r Female . $30 a 
week, employment at 

:���::�f��ba�f�e�rg�:����t��dd������1�hv�����i return stamp, Ai .  YOUNG & CO., 173 Greenwich St., N.y. 
SUPERIOR TO ALL O'J'HERS. 

L I M E T & C O ' S  S T A N D A R D  
PRSHOS PILES. HOMER FOOT & CO. , Sole Agents, 

�o Platt Street, New York. II1r A full assortme"t of STUBS' and GRO!lET'S Files . 

$1 1':: 00 made yearly by Agents 1n their spare rno � U ments Felling our 32 new articles . Samples 09t. C'l'gs mailed free. Am.Novelty Co., 302 B'way, N .Y 

$100 to 1"1150 per mOnth gnaranteed � sure to Agents every· where selling our Dew seven strand White Platin.a 
Clothes Lines. Sells readily at every house. Samples free. Address the GIRARD WIRE MILLS, Philadelphia, Pa. 

HAND SAW MILL-Saves the labor of 3 
men. B. C.HILLS. 51 Courtlandt St . . New York . 

STEIAM REOORDS ! ! !  
The Recording Steam Gage Co . •  91 Liberty street.make 

��:�g���tr���:J>���
e ��i���I��:���� "GJt3sgo�/s ��: 

tents" of " Time and Pressure " Recording and "Alarm" Gauges . All work guaranteed. 

MOLDING, MORTISING 
TENONING & SHAPING 

M A c:J H I N E S, 
BAND SAWS, 

SCROLL SAWS, 

Planin[ & Matchina 
MACHINES. &;c .. 
RAILROAD, CAR, and AGR] 

ar�;;e�fo�t����Sln&�Be. J. A. FAY & CO. 
CmOllfNATI. Ohlo.lI 

� .  SPENCER THOMAS, Elmlra. N.  Y. 

VAN NOSTRAND'S SCIENCE SERIES 
No . 4-PnOPORTIONS OF PINS USED IN BBIDGEB. By 

Charlos E. BenCer. C. E. 18mo . •  bds . •  50 cents . 
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Walls. 18mo. 50 cents each . 
IN PRESS-No . 5, Butler on Ventilation of Build· 
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Di:lferent Forms of RetainingWalls. 
D. VAN NCISTRAND. PUBLISHER. 

23 Murray St. & 21 Warren St .• New YorK . 
".j<. * Copies sent free, by mail, on receIpt of price. 

MAN POWER SAWS. 
Circular, Jig� Band & Bench. 

Bee " Sci. Am .... Vol. 26. p. 366 ;  Vol. 28. p. '79 & S06. 
� .l!'OR SPEED AND WORK UNEQUALED. 

Combined Power Co . , 23 Dey St., N.Y. 

AG ENTS WANTED & EIGHTS FOR SALE. 
The best Plow In the country. Highest te,tlmo

nials from those who have used it. Wlll do twice the 
f ,mount of work of Bay other plow. Equally good for iJoth wet and dry- soils. Has"cutter attachment. A sure 
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The American Turbine Water 
Wheel, Recently Improved and snbmitted to 

thorough scientific tests by Jame, 
Emerson, showing the following usc� 
fulc e::ffect of the power of the wa.ter 
utilized. being the highest results ev
er known . 

Percentage of Part Gate : 1O. 50.08 ; 
Xp�i��h�'o1
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ton. Ohio. 
JOSEPH A. SPRINGER, SOLICITOR OF PATENTS FOR THE ISLAND OF CUBA. 

Address U. B. CONSULATE GENERAL. 
Havana. 

A .  S .  G E A R ,  
S61e Owner and Manufacturer of the GEAR Y ARIETY M

�'::;��l�� NriI�IJI��te�e�";;!;{s�p�f��n��5�.us. $175. $330. $430. $530-and Mannfacturer and Dealer in all kinds of 
Wood and Iron Working 

M A O H I N B R Y , 
Steam Engines &; Mechanical Supplies, 

56 TO 62 SUDBURY ST . • BOSTON. MASS. 
Reasons in Snpport of OIlI' C l aim to favorable 

consideration. 
1 .  What we manufacture we exclusively control for thewholo country ily patents granted to us or purchased by us. 2. Instead of attempting to evade other,' rights by manufacturing to get around good machines, we select and purchase them from legal owners. 
3. We sell at the market price, and as low as producers. being satisfied with very small profits on large sales. 

m!'d�:o
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�� �k� �:���:�f����!!�� of the manufacturers. 5. We guarantee to furnish TIlE LATEST IMPBOVED ma.chlnery known, and that which is best suited to the wg.rk.J� ��ft

e
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r
�:�'and legal productions 01l1y, thuB preventing troub1e with owners of patents for lnfrlnge� ment@ and costly litigations ; and we also warrant every machine to be as rep , esented. 

7 .  We give special attention to fitting out .hops com. plete, and by a consolidation of profits and saving of ex� pense incident to selecting, a.re ella bled to furnish all that the various manufacturers produce at as low, If not lower rates than they can be vurcbased of others. 
8. An experience, extending oYer a period of twenty years, in the examination ol all new contrlvances a� SOon as known, and learning from users what they consider the best products, warrants us in saying that we can save purchasers a great deal of trouble and moner oy giying us theIr patronage . 
9. Our i nterest being also the purchaser's intere8t , we cannot afiord to displease or misrepresent, therefore we make all our tram'actions of mutual benefit to THE GOOD BUILDER, THE PURCHASER and OURSELF. 10. We 1111 orders as deSignated by purchasers, or, when it is deSired, select and send the best known-support the good and denonnce the bad-and by keeping thor. oughly posted, often furnish a good tool or machine but little known at a cost much less than the stltr price de4� manded for oth-ers which are no better. 11. Our unprecedented success warrants u8 1n keeping ordered ahead a large supply of good machinery, beSides keeping at our warerooms a larger stock than can be found anywhere, else in the United Shtes. We aleo feel safe in saying �bll.t we can ship and delIver machinery as soon, if not soone-r, than others. 12. Send for Catalogue and Circulars, and ask any questions regarding any mechanical product or device which will be cheerfully answered. ' 

1832. SCHENCK'S PATENT. H171. WOODWORTH PLANERS 
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'W, l8k�Wdt�s SONS�!atteawan. N. '1. and 118 Llherty St . •  New Yor' . 

l·.tl.hl U llltlU iron Mills, Pittsburgh, .t'a. The attentfoa of Engine..:::r:! and Arch1tect� is called to our improved Wrought.lret. Reams and tUrders (pat ented) , In which the compouna welds between the stem ond liang"" which have proved so objectionable In the old mode of manufac�urlng. ore entirely avoided we are prepared to furnish aU sizes at terms as favorable as can oeobtainedt'llsewhere. For descriptive UtI _,{)graph address CarnegIe. Kloman & Co� U aion Iron Mills , Pitt.sburgh, Pa. 

SILICATES OJ!' SODA & POTASH, SOLU· \... BLE GLASS In all form,. Chloride of Calcium. MagneSia in native form. Hydrofiuorlc ACid. N ickel 
3�Wes .su��:t:r.a�1In��l:'�1tdi;luti:;!�S fi��t, Me

����� Manganese, BraCk Oxide. All rare Chemicals anf Drugs made to order by L. & J. W. FEUCHTWANGER. Chem. 
,
s
i£d���:�f������B:� ��qftb�:,�,tir.�w. ir°J�P . " Fer-ment.ed Liquors," $3 12 per copy ; • .  SofUble Gfass," $1 per copy j h NIckel," 50c. per copy. All mailed free. 

:Machinery, 
Wood and 1r0n Working of every kind. Leather and 

Rubber Belting Emery Wheels, Babbitt Metal. &c. 
GEO. PLACE & CO .• 121 Chamoe18 St. N.Y. 

Cold Rolled Shafting. 
Best and most perfect Shafting ever made. constantly 

on hand In l&rge quantities. furnlsru.d in any lengths np 
to 24 ft. Also. Pat. Conpllnl!: and Self·olllng a(J-lu'table 
aangers. 121 &!��� �tr��t� tew �ork; 

Sturtevant Blowers. 
Of every sIze .. na desc811�WG�0�rl't\l! £nc��d. 

121 Ch8lllbers Street. New YOrk� 

PATENT PUNCH ING 
With altU'!d:"i\i�Mo�e�enIP.. .tn �o�� �.��d to eve· 
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shiP�g�ES G . WILDER. 121 Chambers St . •  New York 

Farrel's Patent Railway Crane, 
Patent Ground Chilled Rolls, 

ROLLING MILLS AND MILL MACHINERY, 
Punches and Sheurs for llea

'6; 
work-Fly Wheels , Shafts, 

GeaJ
�K'lrl?l: '1MM]jiiv"s�n�AttHj'IEIC��., F MOSES G. WILDER. SELLING AGFl<T. 121 ChamOers Street, New York 

HANNA'S SHOEMAKER'S PINCHERS , 
a new and useful implement for shoemakers, and 

a valuable addition to the stock of dealers in leather �nd 
shoe findings. }l'or description ,  see Illustration in edIto� 
rial columns. The Inventor desires to sell the RIGHT TO 
MANUFAC'fU::RE, or t� Manufacture and Se11 or will di8� 
pose of the entire patent for a fair prlce. rro.posals are 
InVited .  Address WILLIAM H. HAJSNA. ChICO. Butte 
County. California. 

SHINGLE AND BARREL MACHINERY.-
Improved Law's Patent SMngl. and lie&c!ng I\fa

chlae simplest and pest in use. Also, Shingle ileadmg 
!lond �t.ave Jointers, Stave Equtl.ltzersl Heading Planers, 
Turnero. &c. Address TREVOR & Co. Lockport. N. Y .  

COWELL PATENT DOOR AN D GATE 
J SPRING, worth ten of aU others. Won't corrode 

or break . Ask the Hardware dealers for it, or address 
Sole Manufacturer. JAS. H. WHITE. Newark N . J. 
TerrltJry for Sale. , 

Srll]:1N('II ])I]� S For cutting business ( , 1 1 .1 � � Htenclls.all sizes. Also 
I. ... 1- )  complete QU,'FITS for Clothing 
StenCils and Key Checks. with which yonng men are 
:��rl, i�0§'.'J.
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N·· ·EW &, IMPROVED PA.TTERNS.-MA. 
CIUNISTS' TOOLS-all sizes-at low prices. 

l<1. GUULD. 97 to 118 N. J R. R. Ave .. Newark. N. J 

OTIS' SAFETY HOISTING 

Machinery. 
OTIS, BROS. &; CO., NO. 348 BROADWAY NEW YORK. 

W....,. OOD-WORKING MACHINERY GEN-
erally. Specialties. Woodworth l"laners and Rich· 

ardson's Patent Im
J

roved Tenon, Machines. 
Central, corn�IT
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AGENTS, $30. L��;,�·��r� 
double maps for 1873 and 1874, are ready, and are, to be given away gratis. Size of each map, 62x64 inches. 
mounted on English cloth. exhibiting 1.000.000 names of ciUes, towns, villages, rIvers, lakes , mountains, and 
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greatest ever made by LLOYD, who made all the maps 
used by GENERAL GRANT during the war. Male and 
Female Agents wanted in every county, to whom we �l?: sf:;'p
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29 Court Street, Boston, Mass. 
WENDELL'S PATENT DOOR STOl'. 
lOOO AGEN'l'!oj WAN·t·ED. , 65 per day. Samples, 25 Cts. 
Wendell & Francis,436WalnutSt. Phila. 

' ou a61� "V H Y w e  can 8" . 1  F,(::;"  
l ur  $290 ? thaI! $30.0 
Piano &011.1 

whom ml\-ke profit. W e  llave 
ship direct to fami� 
pricel and warrant ears. Send for lllustrated cir. to over SOO Bankeol"s, Merchants, whom you ma.y know), nsing our Pianos, and Territories. Ple�se state where you saw 

U. S. Plano Co., 8 1 0  8roadway, N. Y. 

RICHARDSON, MERIAM iii; CO. 
Mannfacturers of the l .. test Improved Patent Dan· 

els' and Woodworth Plan1n Ma.chlnes, MatchIng, Sasb 
���I�:ial'6'fr�1��

n
!��Ba�i :�����a��tftf: X:;; Arbors. Scroll Saws. Rallw t,off. and Rip-saw Ma-

chine •• Spoke and Wood g Lathes. and various 
other kinds of Wood�work1ng M·achinery. Catalo

�
ues ���f::'Ua�::' �::e��n:f;n;n1��rtl!eNe�

t
�Vrk. rr .1 1"11 5 A MONTH to Lady Al'ents. Address ELLIS • � MANUFACTURING Co .. .Bos t6n ,Mass, 

PAGI<J'8 Water Flame Coal Lime Kiln, with 
e',al or wood. No. 1 Soft White Lime 9r Cement. 

wtth ,,,e of water. C .D.  PAGE. Patentee.Rochester.N.Y. 

lne tacL thU, l thIS  snaitiUF: t l a, ;::, l oJ  lH:�f Ccli l t'.1Ca:�r dtren. a. fllier fintsh . lmd is truer to gage,tnan allY: Qther In lIS nders it undo nbtedly the most economical. W e  !Lre also the sole manufacturers o f  the CELEBRATED UOL� LINe PAT. COUPLING, anu 1 urnbh Pulleys, Hangers, etc., �!tl�� 'fo0st approved styles. 
Jb"J'i;1'Ji

�
t
t 
mrJir�EfJl.

Pll. 
Try etreet, 2d and 3d. ave:aues, P'tttsburgh, Pa. 

190 S. Canal St. Chicago. "'"Stocks of this ShaftIng In store and for sale by FULLER DANA & FITZ. Boston. Ma,s. GEO. pLACE & CO,,121 Chamber. _treet. N. Y. PlERCE & WHALIl'G. Milwaukee, Wis . 

MACHINERY NEW and �d·HAND • •  · Send for Circular. ClIAs. PLACF 
, & CO. 60 Vesey ,t,. New York. 

$425. �E�f�; :�r�11
a
¥�J;���[;

B
a��;:'�1�1 :g:�: POWER. Send for CirCUlars. 

VARIETY IRON WORKS Co. ,  Cleveland, O. 

$72.00 EACH WEEK. 
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WHALEN TURBINE. No rISks to pnrena.er. 
Pamphlet sent free. SETH WHALEN. Baliston Spa. N. Y .  

NOTICE T O  ENGINEERS. INV ENTORS . 
and others .-The Commission appointed by the 

U. S . Government to inquire 1nto th� causes of Steam-
�i��tt�fC�O���t1o��0�ga
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which ,:tall o�erate automat/cali?! in relieving Steam· 
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f
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that at which the valve 'hall be oet. hereby tnvlle per· 
sons claiming to have valves of superior efficiency to 
submit one to the Commisl'3ion for examination and 
testing. 

AU valves presented must have an area o� exactly 
Five (5) 8quare inche8 1-11, th"1r dii?cha'l'ge open'mU8.} and the ifea1!Ue .'0'1" attaching to th� boiler, must be Ei(Jn.t (8) 
il�� ai��� ���:t:�;ft������e�l

t
:����fg�

t 
a�Je6ommunica� 

ttons on th6 subject, addresseR to the care of AVDISON 
LOW, SUPERVISING IN'SPECTOR, 23 PINE STREET, NEW 
YORK CITY, on or bef.re October. 10th, 1873. 

, , '  M ILLING MACHINES. Universal and Plain-Gear and Cam Cutting, &c. 
j;
e
JiM.nN�g'U1iL�1"�0&�ct:ll: . CO . 

11 5 Water St. Boston 

$425 A. MONTH! Horse and carriage furnishod Expenses paid. H. B .  SHAW. Alfred. Me 

T�OR SALE-The right to manufacture and 
..I' Sell the Patent Stave GraIn B4skets tn the States of 
Ohio Pennsylvania, and New York . Sald Baskets pro� 
tccted by numerous patents issued to Horace C . Jones 
and others . G. I. BRE W8TER. Appleton. Wis. 

THE HORTON LATHE CHUCK, from 4 
�H� �.

c
i'I
e
�R'i·��t�

e �8� ���.
n
M,;'�or 1��fr��"ct.  

BUERK'S W A'l'CHMAN'S TIME DE-
TECTOn.-Important for al. large Corporation. 

��h �:
n
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r
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patrolman, as the same reaches dlifere:nt stations ef his 
_to Send for 8 Olrcular. J. E. BYERK. 

N. B.-This detector Is c�v�':e�
OSyl·:o

B
-&�tg�P�e�is. 

Parties using or selling these instruments without au� 
thorttv from me wHl be dealt w'l'tl'! according to law. 

PATTERN & BRANDING LETTERB-SHAR.P. 
j)'lat or RoundlD

lj, 
Burface'-Lar

�
e 'tock. PA YE. Wb�k. Letterh���M'\'u��H.A�IiisU��o�TONE. 

18 Dntch. cor. Fulton St .. New York 

P The B lt you are a fool or luna� ass IS Y tic. bat if you are sane 
andWlsh to make money, 

address, EUREKA PORTABLE TABLE Co • •  St. Louis .  

D OR SALE-SHOP-New brick machine t;' shop and fouudry. 4Cx120 feet. tin roof ; all new mao 
g���E[lIh�� a�d

h
s1�����d t�[�1�fu��Bgn ��r{�����l����, 

and a third in construction ; good reasons for selllllg. 
Address J. C. McCONNELL. 

OrvUle, Wayne Co .. Ohio . 

Niagara Steam Pump. 
CHAS. B. HARDICK, 

23 Adams st .• Brooklyn. N. Y. 

�iele groue unb tgatige �Jaffe unjrer lEe. 
IJiiHcrung madjen roir belonbcrll barauf 
.lufmertjam,  oati uulre �irma burd) irJrc lECl" 
binbung mit iffiajflfngton IIno bCll cUtopai jdjen 
.pauPt�abten, v efonbere .\Bortf)e,i1e 3ur &rfau. 
gung Oon in. unb aullHinoildjen �atcnten 
v ietet. 

3ebet &rf!nbet, gleid)l.1iel meldjer jJ(ationali. 
tlit angegiirig , i f  I burdj bie libcrafen �alcntgc. 
le�e bet .\Betcinigten @:ltnaten 311m �atentjdjilil 
fur &rf!noungen bmdjtigt . Unlre �irma if I 
hcteit, gcftullt auf 26jiigdge &rfaf)rung , beutlcf)e 
&tf!nber jeller 3eit 3U bcrntl)en lIno ill nt\1SigCll 
\j3rcijen rajd) unb punftHdj 'J3atcnte ill erfcmgen. 

�ie �eutjdje 6ection i�  in ben _panoen 
flif)iger beutld)er 3ugcnicllre, ' "dd)e  in bet 
Office perlollHdj mit &rfinDern l.1erfef)ten 
roerben. 

�cr " Scientif.c American " roitb in jeiltCn 
@:lpaiten bie bebeutmoeten &rf!nbungen be
\ptedjen . 

(£omlponben3 erTleten uub prompt lieant. 
I\lortet. \j3nm�f)!ete in beutldjer @:lprad)e roer. 
ben aUf 2kdaugen frauco 3ugejanbt. 

�brejfire : 

�Uuuu &, go., 
,,&ientiflc American" Patent Agentur. 

3 7  !PAll Ino"" 
New York City, 

© 1873 SCIENTIFIC AMERICAN, INC
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A dverti8emenIB wtll be aelmltted on tlt18 page at the rate OJ 
81.00 per line for each in8erUon. Enora1Jing8 mav 
heael aclv.,·tlBemenlB 1M the 8ame rate per line bv n.eas
urement. a8 the letter-pres8. 

. The value �f the SCIENTIFIO AMERIOAN a8 an allvertIBlno 
",.eellum cannot be over·e8tlmateel. lt8 circulatlon 18 ten 
time8 greater than that of any simtlar journal now pub· 
IIsheei. It goe8 Into all the State8 anel TerritOries, anel i8 
reael In all the princip al libraries anel reading·room8 oJ 
the worlel. We invUe the attention Of th08e who wi8h to 
make their bUMiness known to the annexea rates. A busi· 
ne88 man wanUi 80methino more than to 8ee hl8 adver· 
tl8ement In a printeel new8Paper. He wantR circulation. 
If It i8 worth 25 cenlB per line to aclverti8e in a paper oj 
three thou8anel circulation, it is worth $8.75 per line to 
adverti .. in one of fortv·f/ve thou8ancl. 

P R A T T ' S  
A S T R A L  

O I L . 
Safest and best Oil eyer made-burns In any lamp-for 
sale everywhere . 

IHE TANITE 
EmeryWheels � 

�rR� ������G 

Malleable Iron & Steel Castings Bg,l.·
N
!

W
����e�w;�, Advertising Agent. Addres, 

MADE TO PA TTERlr RJ: 
C A R R , C R A  W L E Y  & D E V L I N , 

O F F I C E, 3 0 7  A R C H  S T R E E T , P H I L A D E L P H I A ,  P A . ,  

Manufacturers also of FINE GREY IRON CASTINGS, and an assortment of BUILDING AND CABINET, 
CARRIAGE AND SADDLERY HARDWARE for the Trade. 

S 
A 
W 
S ��  

MANUFACTURERS OF 
The celebrated Greene Variable Cut·OffEn!!"lne ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta· 
tlonary, HOisting, and Portable Engines. Boilers of al l  
kinds. Steam Pumps, Mil l  Gearing, Sbaftlng

l.!.
&c. i Sllk, 

l��ng
a
f��Igi:��rwa��l�i���a��:rfn

em
C>O.':�a�gf�: 

Ists' Tools ; for Judson's Governors anI Stop-Valves : 
Hturtevant Blowers ; and Dllfereotlal Pulley·Blocks . 
WAREROOMS. 10 BARCLAY ST., NEW YORK. 
WORK::;, PATERSON, NEW JERSEY. 

! LUBRICATORS. 
. D REYFUS' transparent Self-act· 

Ing Oi'ers, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 

. l��
g �9fJ ¥iM1"�oii

h
10�It�if;tf.�; 

now adopted by over 150 R. R. In the U. S., 
. .. �ng.f'u�

n
g

r
b��H����m��,�::f:,N.Y. 

SUPER-REATERS 
Save fuel, and supply DRY steam. Easily attacnea to 
any boUer. HENRY W. BULKLEY, Engineer. 

98 LIDerty bt., New York. 

P t For testing Ovens. Boller yrome ers. llues. Blast furnaces, 
Super·Heated Steam, Oil StillS. &c. 

Addres. HENRY W. BULKLEY, 

UN IVJl:RSAL JAW 

98 Liberty St., New York. 

: . " " ,, �  
�� 

P. BLAISDELL & CO . ,  
IIA.NUF AOTURERB OF THE BEST 

Patent Drill Presses, with Q,uick 
Return Motion, 

In the Market, also other Machinist Toole. 
SEND FOR CUTS. 

B U I L D E RS 
WORCESTER. MASS. 

SEND FOR BOOK CATALOGUnS 
BICKNELL, 27 Warren st. ,N.Y. 

The Pulsometer or Magic Pump. 
" . " ... , . .  ' " 01  

HOUSTON'S PATENT D R  I L L C H U e K . � � .;  
TURBINE WATER WHEEL c. H .  REID'S PATENT AUGUST 12 1878. g 8 �  

The Simplest, most durable and effectlvc 
steam pump now III uee. Adapted to all 
situattons and performs al1 thp functions 
of a steam pump WIthout its conseQuent 
wear lind care. No  machtnery aoout it. 
Nothing to wear oul . Will pump gritty 
or muddy water without wear or m1ury to 
ItS. parts . It cannot get out of order. . , :Most POWERFUl, Chuck made . Hnlds drills from 0 to �,:;:< = 

"'Illn�''-'"�t, Strongest, Chenpest. Best. and by turning down shanks to %, w1ll hold-without sl p. " . =.  - ping In the m08t trying wor.l"-u p to one lnch
{ 
Inclusive . Its,(;,:: " 

In the test at Holyoke, ln actfonls elirect, quick and positive . Mechan cal lrovementm to ll>  1h81J!. tehset HpeOr
U
c
s
e
tonnt.,g.!'e

ve
ev

t
ehre Is such that It cannot clog, 8et, or In anll way " get out of or·� � C. HENRY HALL & CO . ,  

2 0  Cortlandt Street, 
New York City • • n eo der " HaB now been 1n constant use six months, working';: � 

shown In 8 reliable test and perfectly. Every Chuck Is Bold on f ull warrant, to be return.g t � 
the hill"hest nveynge re- ed and cash refunded If not entirely satisfactory AddreSS mlll.,::: 
suits ever obtained. In F. A. HULL & CO., Manufa.cturers, Danbury, Ct. � cu:: NILES TOOL WORKS, 
S����:lr��l'n
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tty over all others . Emer· -. 
son's full report furnIshed on REPAiR SHOP. ( 

HAMI LTON, OHIO. 

tfl.l1catlon. Send for Clrcu· New YOt�
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MERRILL & HOUSTON WmTMAN & BURRELL : � � 
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of scale, formed 80 hard 1n our boiler (ow1ng to the � 
l\.TEW AND STANDARD ARCHITECTU· i.' RAL BOOKS, sent free by mall or express on re 
celp t of price : 

Detail, Cottage and Constructive Architecture (new) .$10 
���;:;f'��Yl���eAJ�WJ���':-J ����Iemi;nt: : : : : : : : : : : :  �g 
Supplement to Village Builder . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Cummings' Architectural Detail s (new) . . . . . . . . . . . . . . . 10 
Cummings' & Miller's Architecture . . . . . . . . . . . . . . . . . . . . . 10 " " Modern American ArChitecture 10 
Loth's Practical Stair Bu1lder . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Croff·s Front Doors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 5 
Woodward's National Arch\t.ect . . . . . . . . . . . . . . . . . . . . . . . .  12 
Monckton's Nationnl llu1lder . . . . . . . . . . . . . . . . • . . . . . . . . . . 12 

Or, in two parts : 
Mon<;1fton's Na�1onal ����e��I:�'i[ci )�I!ir:pai-t"ii : :  � 
Riddell 's New Carpenter and Joiner . . . . . . . . . . . . . . . . . . . . 10 

C
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t
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d 
�'b�"lut1��i:,; . 2tWi;::n St., N.Y. 

CHAMPION SPRING MATTRESS-The 
latest and best Imt>rovement. Do ron want a 

bealth'!. and comfortable bed ? Here It Is. The softest 
easles , ct.eapest, most popular, and durable Spring Bed 
In market. Sold by all leading dealer.. No  stock com· 
plete wltllout It. Wholly composed of tenacious tern· 
pered steel springs, so united tbat the preasure Is equally 
distributed. Easily moved or carried about the house. 
Can be l1fted, turnod, or rolled up like a blanket. Both 
sides al1ke. N o  fr&me.no wE)oden slats , no straps. May 
be usea on lloor wltllout bedstead. No under bed re
quired. Needs only half thickness of h .. lr mal tress. The 
regular size double bed, 4 ft. 6 In. oy 6 ft� contalns l!l'l 
steel upholstery springs and welgils only thirty 
los. Alore sprIngs lor your money In tills bed than In any 
other. Warranted nofseless. Any sizes made to order 
Send for pl4 torlal cIrcular. Retail prIce of double bed

l f��· w��\s�
e
�l�;r:lnJl!�o�

e
:t �� W::�:!'cle. t�:�nr:���t. 

ea. Champion ro prlng Mattress Co . •  MaKers, 102 Cham· 
bers ;>t •• cor. Church . N ew York. 

KEEP YOUR BOILERS CLEAN. 

A N T I  LA M I NA 
preven ts and removC.tt scale In Steam BOllera-Qoes not 
Inj ure tbe Iron . In use over five years. Patented . 

J. J. ALLEN'S ::;ONS, PhlllideJphla,Pa. 

WIRE R OPE. 
J O H N  A. R O E B L I N G ' S S O N S  

lIANUFAOTURERS, TRBNTON, N. J. 

FOR Inclined Planes,Standinlr Ship Rilrging 
Brtdges, Ferrtes, Stays, or Guys Gn lJerr1cks & 'Cranes, 

Tlller Rvpes, Sash Cords of Copper and Iron, LIghtning 
Conducters of cOP,f,er. �ecl"l attention gh en to holst· 
:Jtl.�Yr:. �v!�
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f
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AJ'e�� {g: 
oamphlet on �ansml.slon of P()wer by Wire Ropes. A 
larKe otock constantly on hand at New York Warehouse 

No. 117 Liberty stred. 

'\�mB ROPE. 
John W. Ma.on & Co., 48 Broa" way, New York. 

D O U B L E  A C T I N G 
B UOKET-PL UNGER St!:�!:�pS 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 
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DUB agents we have used before. Your Scale Preventive .... 
removed it entil'ely. Continued UBe of the Preven· L....4 
tlVe does not seem to mjure the boiler at all . " It is a == �i� t:J:fr':� ��s:,,111 do all you claim for It. You ,... 

Hundred��
s
n��fl':1flnlals !. �t�o���s

T
th{�t���':;an � 

be furnished. � 
WHITMAN & BURRELL. Agentll rIl 

AMERICAN SAlfEO: � 
No. 1 Ferry St. , New York. E 

Movable-Toothed Circular Saws � 
P:ERFORATED CROSS-CUT, �. 

AND I-' 
SOLID SA WS. _:-' __ ---'=�� __ ---,-::=_ 

I V E N S  & B Rt,
L
�

O
K E S  P A T E N T  If.r r " BOGAN·Y Eccentric-Geared Power Press. I..l1 , 

RANSOM SYPHON CONDENSER perfects 
and maintaIns vacuum en Steam Engfnes at cost of 

one Der cent tts vahle. and bv tts use Vacuum Pans are 
rnn with lUll va.cuum wtthout Air Pumo. Please call at 
the Company's o1lice, Buffalo , N. Y. Circulars sent to 
&.nyaddress. 

ROSEWOOD, WALNUT, WHITE HOLLY 
SATIN WOOD HUNGARIAN ASH, AND 

ALL KlNDS OF WOODS, 
IN LOGS, PLANK, BOARDS, AND VENEERS. 

GEO. W. READ & CO., 

BUILDING PAPER ! MlIl and Yard�86 to 200 LeWIS St .. cor . 6th St. , E. R.,N. Y 
IJ= M�gf�:e &'��:'�;��,!'8lt:r,?g�:::��J'��1��'t'I�f�d

. 

Veneer Cutting Machines 
FOR SALE. For Sheathlug, Rooting, Deafening, Carpet Lining, and as a substitute for Plastering. 8end for Samples 

lnd Circulars, to B. E. HALE & Co. , 5G I'< 58 Park Place, N. Y . . or HOCK RIVER PAPEn Co. , Chicago. . 

Machinist's Tools, 
EXTRA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER 
Worcester, Mass. 

Warerooms, 98 Liberty Street, New York. 
A. C.  BTRBJ.l INS. A"ent. 

STATIONARY AND PORTARtE STEA�r ENGINES. 
Babcock & Wilcox Patent Safety Boilers, 

LEFF El'S DOU BLE  TURB I N E  WATER W H E E L, 
SHAFTING. PULLEYS, DANGERS AND GEARING. 

P O O L E  & HUNT, BALTIM O RE .  

" Soluble Glass," 
Manufactured by 

L. & J. W. FEUCHTWANGER, New York. __ EMERY WHEEL MAe;UNERY 
for grmdlng Tools and Metals, gum· 
mlng Saws cleaning Castlngs,grlnd· 

. 

Ing Planer Knives perfectly straight 
-unequaled for the sterling quality 
of its material and workmanship, 
the durability of every !,art. Addr"". . - AMERICAN T WIST DRILL COM· 

PANY, Woonsocket,R. 1. 

PORTLAND CEMENT, 
From the best Lon����n�iti�uii��.d·3���1�?f. A Practical Treatise on Cement fnrnlshed for t5 centp 

E M. MAYO'S PA'rl!JNT BOLT CUTTER. 
• Send for lllu.t.rated Circular, Cincinnati. OhIo. 

NOYE'S MILL FURNISHING WORKS 
are the largest In the Unlt�d States. They make Hurr Millstones, Portable Mills, 81.D.ut Machines, Packet13, Mill Picks, Water Wheels, Pulleys and .Gearlng, speCially adapted to llour mll1r�· T�WMU �,,���

u
�;l1falo. N. Y • . 

IRON PLANERS, ENGINE LATH� 
Drill., and other Machinists' Tools, of sw-erlor quaf 

U;;h o.::.�ap�c!'i.�9::::�I��wF� ��IOJANti'� f6�
c
#K 

ING CO. New Haven. Conn. 

Piforo·ENGRlVING :3 
[ __ - 62 Courtlanat Street. L. Sir1ft' uCItiJI"I'/l'r"'L} Ja. o. liIo ... 8ap'l. � WEW YO J). L �., QeIl.'l "'" , 

MAGIC LANTERNS AND STEREOPTlCON7S, 
for Public Exhibitions, Out.·door A.d· 

vertisementp, etc., etc. A good paytng Investmcnt for a 
man �����T'i;;l{�t�lptl�!'..':,I�ff¥'''a''s:i�eSt., New Yorl'<. 

ONE ROTARY MACHINE, cntting 4, ft. long 
nnd 4 ft. diametel·. 

ONE SL I CING M A U HINE, cntting :> ft. 6 In. 
Ion".  Both In perfect order, with pulleys, shafting, etc .  Com· 

plete for immediate use. Price low. 
Address GEO . W. READ & CO., 186 t0200 Lewis Street, Jl:. H., New Yu rk: 

The SCIENTIFIC AMERICAN Is devoted to the Inter . 
ests cif Popular SCience, the Mechanic Arts, Manufac· 
tures, Inventions, Agriculture, Commerce, a.nd the m· 
dustrtal pursuits generally, and fs valuable and instruc· 
tlve not only In the Workshop and Manufactory. but also 
In the Household, the Library, and the Reading Room . 
l'he Best Mechanical Paper in the World 

A year's numbers contain over 800 pages and several 
lmndred engravings of new maChines, useful and novel 
inventions, ma.nufacturing establishments, tools, and 
processes. 

1'0 the Mechanic and ManujactU1'er ! 
No person engaged In any of the mechanical pursuits 

should think of doIng without tile SCIENTIFIO AMERI· 
(JAN. Every number contains from six to ten engravings 
of new machines anLl lnventions which CRnnot be found 
In any other publicati on. 

TERMS. One copy, one year 
One copy, Slx months 
One copy, four ·months 

,3.0, 
l.5L 
1.00 

One copy of SCientifiC American tor one year, an d 
()ne copy of engrav1ng, H Men ot Progress It W.Ol 

One copy of Sclentillc American for one year, and 
one COpy of H Science Record," for 1878 4.50 

Remit by postal order, draft or express . 
The postage on the Sclentille AmerIcan le llve cent. per 

quarter, payable at the o1lice where receIved. Canada 
subscribers must remIt, with snhscrlptlon, 2; cents extra 
to paY-postage. 

Address all ietlers and make all Post 01lice orderr and 
drafts payable to 

MURN " CO., 3'1 PA R K  R()W NEW YOllY . 

PUNCHING 
AND 

DROP PRESSES. 
F How Pig Iron can be Made e�i tR�:::t-tl'&��·ttEs THE " Scientific American " is printed with 
& PARKER PRESS CO .  FOR FIVE D OLLARS A TUN, CLEAR OF SULPHUR CHAS. ENEU JOHNSON & 00. 'S INK. Tentn anll' MIDDLE"OWN, CONN. Inquire of D. C. ]<'LINT, Bardolpb, I11." . l/\m.horct .t ••• Phlladelpbla &nd"!i9 Gold st., ·New York. 
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