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IMPROVED UNIVERSAL JtIILLING JtlAClIINE. 

The universal milling machine has long been known as 
one of the most useful of machines, on account of its adapta
tion to produce a large range of work in the making of small 
tools. It is readily applied to the execution of the endless 
variety of small jobs which, without it, have to be done, in 
every machine shop, by hand labor. The size of milling ma
chines heretofore made has been suitable for the work upon 
twist drills, mills with spiral or straight teeth, the cutting 
of small gears, grooving, slotting, and all ordinary ope
rations of milling upon tools usually employed on sewing 
machine work and other light machinery, and also by gun 
makers. 

The machine represented in the engra
ving is of a larger size and has important 
additions to enlarge its range of work. It 
is provided with an adjustable center for 
supporting the end of the arbor carrying 
the cutters or mills. By the use of gear
ing upon the head of the machine, it is eR
pable of making very heavy cuts. The 
anti-friction form of spindle and boxes are 
retained, and both spindle and boxes are of 
cast steel, hardened and ground. All the 
motions for producing IIJIgles, spirals, and 
bevels in use upon the smaller machine are 
applied to this larger size. The apparatus 
is especially designed for use by engine and 
locomotive builders, and upon a heavy 
class of machine tools. 

Further information can be obtained by 
addressing the makers, Brown & Sharpe 
Manufacturing Company, Providence, R.J. 
The machine itself may be seen in theCen
tennial Exposition, in Machinery Hall, 
where it is located near the large Corliss 
engine. 

. .. .  
New. Test Cor Nitric Acid In Water. 

Nitric acid is one of the few acids all the 
neutral salts of which are soluble in water, 
rendering it impossible to precipitate it as 
we dQ sulphuric and other acids. A large 
number of tests have been proposed, Rnd 
several are in use, a very delicate one b�
ing brucine, to which it imparts an intenbc 
red color. Professor A. Vogel, of Municb, 
employs gold leaf, which dissolves in tbe 
aqua regia formed on adding hydrochlor:c 
acid. If 1'2 cubic inches of water be mixed 
with hydrochloric acid and golf leaf, and 
evaporated, a large percentage of nitrates 
is indicated by the gold leaf growing 
smaller, and the solution turning yellow 
If the quantity of nitrates is small, the gold 
is detected by chloride of tin; and even 
when very little gold has been dissolved, a 
light red precipitate will be noticed on 
standing. The advantage of this is that 
no sulphuric acid is employed, as tbis 
frequently contains nitric acid and other 
oxides of nitrogen, which make the reac
tion doubtful. 

... , 
The Hog Rouncer-A Novel and Usel'ul lnventlon. 

The above is the name of a simple device invented by the 
cattle yard men at West Albany, New York, to induce hogs 
to move, from the cars in which they are transported, into 
the yard. Pigs, as a rule, are not of accommodating dispo
sitions; and when it comes to prevailing upon a car load of 
them to move along upon a narrow gangway, the first ones 
that start upon the plank are apt to decline to proceed fur
ther, and so block the egress of the rest. This necessitates 
an astonishing amount of patience and beating, besides un
limited strong language, and of course often delays a cattle 
train for some time. The new invention for persuading the 
animal to pass on is the hog bouncer, made by bringing one 
end of the gangway plank to a firm support; then under the 
other end, two double car springs are placed. A powerful 
lever and a spring catch complete the device. Before· the 
car door is opened, the platform is carried down· so as to 
compress the springs by the lever, and the catch is hooked. 
The hogs are then allowed to pass along the platform, and, 
so long as they move along properly, the plank is undis
turbed; but as soon &8 a crowd congregates and vociferously 
objects to going further, the catch is sprung. One end of 
the platform flies about three feet upward, and the result is 
a shower of living porkers, mot over the heads and upon the 
110ft bodies of the drove. They are seldom injured, but 
natly astonished; and it. 1& needletJfJ to add that the block
ade is at once dispelled. The drovers find this device, ridic-
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ulous as it is, very useful in saving time and trouble, espe
cially when, as often is the case, large numbers of cattle trains 
are arriving and leaving. 

.. 411 .. 
U. S. Revenue Marine Servlce.-Requlrementll oC 

Candidates all Englneerll. 

The following recent orders of the Secretary of the Treasu
ry may be useful to persons who desire to secure places as 
engineers on board of revenue vessels: 

No person will be originally appointed to a higher grade 
th an second assistant engineer, nor until he shall have 
passed a physical and professional examination. The phy
sical examination shall precede tIle professional; and if a 

UNIVERSAL MILLING KACHINE. 
candidate be condemned physically, he will not be examined 
further. The passing of an examination must not be con
sidered as giving assurance of appointment,as the department 
reserves the right to select persons of the highest attain
ments, in case there should be more candidates than vacancies. 

A candidate for an appointment as second assistant engi
neer must not be less than twenty-one nor more than thirty 
years of age; he must be of good moral character and cor
rect habits; he must have worked not less than eighteen 
months in a steam engine manufactory, or else have served 
not less than that period as lin engineer on board a steamer 
provided with a condensin·g engine, and must produce fav
·orable testimonials from the director or head engineer as to 
bis ability; he must be able to describe and sketch all the 
different parts of the marine steam engine and boilers, and 
explain their uses and mechanical operation, the manner of 
putting them in operation, regulating their action, and 
guarding against danger. 

He must be well acquainted with arithmetic, rudimentary 
mechanics, write a fair legible hand, and have some' know
ledge of the chemistry of combustion and corrosion. 

Candidates who exhibit the highest degree of practical ex
perience and proi3ssional skill will be given the preference, 
both in admission and promotion. 

Any person producing a false certificate of age, time of 
service, or character, or making a false statement to a board 
of examination, will be dropped immediately. 

The Clematis. 

[e3.�O per Annum. 
(POSTAGE PREPA.ID.J 

Few plants, of late years, have received more attention 
than the clematis for out-of-door decoration, and few are 
better adapted for cultivating as climbers in cool greenhouses, 
for covering some unsightly object in the pleasure grounds, 
for training on a trellis, and for t.raining up the posts of the 
veranda. The gorgeous flowers of most of the varieties are 
really very attractive. the colors of the different kinds being 
white, blue, pink, and purple. The flowers of the native 
one, c. virginiana, are small and inconspicuous, of a greenish 
color. O. vita7JJa, or traveler's joy, is one of the most ram
pant growers in CUltivation, and useful for covering quickly 

any large screen or trellis. Its flowers, 
however, are small and unattractive. From 
China and Japan have been introduced the 
most showy kinds we have, and from which 
have been raised most of the excellent 
varieties now to be found in our gardens. Of 
these, c. lanuginoaa is the t.ype. From c. 
patens, a white-flowering one, have also been 
raised some fine varieties. 

The soil most ·suitable for the clematis is a 
well enriched, deep, open loam. There is no 
use in planting in poor soil, and expecting 
success. During their season of vigorous 
growth. they luxuriate in plenty of liquid 
manure. Attend regularly to the training of 
the young shoots, as they soon get entangled 
into such a mass that it is almost impossible 
to separate them. A beautiful position for 
training them is on some large rock in somf 
open exposure, where they generally bloom 
freely, and form an inviting object. The 
propagation of the herbaceous kinds is ac
complished by dividing the roots just as they 
commence to grow. The climbing kinds are 
generally propagated from layers and cut
tings, although, for the purpose of giving 
more strength to weak varieties, and to 
produce plants quickly, budding and grafting 
are resorted to, using for a stor,k c. jlammula, 
a native of Europe, from which have been 
raised some good varieties. Cuttings of 
well firmed young wood root most freely, 
especially if taken from plants growing in a 
greenhouse. They should be inserted in 
sand on the benches, or in pots, and get a 
good, brisk bottom heat, when they will 
soon root, and, if potted and grown in a 
genial temperature for a short time, then 
placed where they can receive more air, and 
keep in a cool house for the first year, will 
make excellent plants for putting out of 
doors the second year. Layering is per 
formed upon well ripened shoots of that 
year's growth by cutting about half through 
the shoot, just under a bud, and slitting an 
inch or two along; then pegging into a pot 
filled witb some porous soil. As soon as 
well rooted, separate from the parent plant. 
and treat as described for cuttings. If the 
layer should not be well rooted in the fall, 
cut off the shoot and insArt as a cutting, 
giving a gentle heat, when it will soon emit 
roots from the cut portion . 

Pruning should be performed with caution on the climb
ing varieties which produce flowers on last year's young 
wood; endeavor always to preserve as much as possible of 
it. Such kinds as produce flowers on young wood of same 
year should have all weak shoots thinned out, and buds 
that will produce good strong shoots encouraged.-Ottltit.ator 
and Oountry Gentleman. 

Demand and Supply In Invention. 
An interesting example of the effect of the demand of a 

mechanical product in securing a supply is illustrated by a 
recent inventor's experience in his endeavors to procure steel 
springs of great size and power. It appears that an English 
inventor has been actively engaged for some time in the con
struction of a tramway car, to be run by the motive power 
exerted by steel springs. The reports state that since his 
earlier experiments Mr. Leveaux has, by indefatigable per
severance, induced the spring makers to astonish themselves 
by their productions. A band of steel has been rolled, 
which, when tempered into a spring, will give a draft of 
3,000 Ibs. Another single band of steel has been rolled, 
having a width of 4 inches, and a length of 184 feet. In 
the application of this spring power, the services of station
ary engines will be needed to wind them up, and there must 
needs be a decided loss by friction; and the problem is sim
ply whether the gain by the use of this silent power will off
set the losl above indicated. 
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PRACTICAL APPLICATIONS 011' THE SPECTROSCOPE. 
The uses of the spectroscope may at present be divided 

into eight classes. The first use is the observation of the 
luminous colored lines in the spectra of flames, which lines, 
as it is well known, appear in sets or systems, each sub
stance producing a set of lines, peculiar to itself and not 
appertaining to any other substance : so that by this means 
many of the component elements of a substance may be de
termined by direct observation, without the necessity of go
ing through the laborious process of chemical anal,sis. 
Another advantage is that the minutest quantity of materi
al is sufficient for this method : a quantity so small that it 
would not suffice for a chemical test made in the ordinary 
way, even if assisted by the microscope. 

The second process is effected by enclosing the substance 
to be examined in a gaseous or vaporous condition in a glass 
tube, rarefying the gas or vapor, and illuminating it by the 
passage of an electric spark. Then special lines will ap
pear, which differ, in some instances, from the lines produced 
by the same substance in a flame, and this by reason of the 
higher temperature : the local temperature of the atom 
when exposed to the electric current being the highest we 
can produce. The current does not heat up the tube, be
cause its quantity of heat is too small, notwithstanding that 
it is of great intensity. It is evident that any substances 
easily volatilized, or gases, are adapted to this method of in
vestigation. 

The third class of spectroscope observations is especially 
adapted to solids, and consists in observing the spectrum of 
the electric spark passing between electrodes of the mate
rial to be investigated. Thus the spark passing between two 
copper electrodes will show the copper line, between iron 
electrodes the iron lines, etc. The spectrum seen in this way 
will also be affected by the spectrum of the atmosphere, gas, 
or vapor between the electrodes, through which the electric 
spark forces a passage. (Illustrated articles are marked with an asterisk.) 

Academy of SCiences, New York. 24 Magnet·lc engines (7) ....... .... .. . . 
Air pump proportions of (2) . ..... 27 Milk, setting ...................... .. 
Annealing castings (6), ............ 27 MillinI': machine, unlvcrsal· ...... . 
Answers to correspondents........ 27 New books and publications . . . . . •  

Aqua regia.................. ........ 17 Nitric aCid, test for .............. . . 
Archltect.ure. dangerous........... 17 Or-moulu ......................... .. 
Astronomical notes................ 24 Patent decisions, recent .......... . 
Axles, settfn� metal·............... 18 Patent drive well, the ............. . 
Battery current, heat from (9) • • • • •  27 Pat.ents, American and foreign .. . 
Battery trougbs, coating (10) ..... 27 Patents, oMclal llst of ............ . 
Battery wlrcs. etc. (18) ............. 2'"1 Piston packing rings (16) ......... . 
Blood and the body, the (17) ...... 27 Plating with German silver ...... . 
Brltannla dlp (8) . . • • • • • • • • • • • • • • • • • •  27 Practical mechanism-No. 6· .... . .  
Business and personal.. ............ 27 Pump details (14) ................. .. 
Car brake automatic*............. 22 Hadiometer, Crookes' ............ . 
Centennlai exposition, the......... 17 ReCipes, useful.. .................. . 

g::::':ftf,
I
�����: . ��� ���.

t
��.�: ���:: fs U�����I�

n
��t .';�:. ���. ��: : ::: : : ::: 

g�Efo"� gl��n;ppiyiiig.::::::::: :::::: � ���fr����I\!;I�.::::::::::::::::::::: 
Dental Inventions. two new·...... 18 Shellac varnlsll, Imitation ........ . 
Electro-plating dlMculty (15) ..... 27 SI�nal buo)" automaUc· ......... .. 

27 A fourth class of observations may be made with t!J.e 
�� above method, using not the spectroscope, but a microscope 
� with a spectroscopic eyepiece. The easiest way to submit 
� the material under investigation to this test is to reduce the 
�1 metal to the state of thin foil or plate, cut out a few pointed 
� strips, and attach them to an ordinary glass slide, with the 
� points a distance of t of an inch or less apart ; then connect 
27 them with the poles of a small induction coil, and bring the 
� space between the metallic points into the field and focus of 
� the instrument. 'l'hen apply the spectroscopic eyepiece, let 
n the current pass, and the peculiar spectrum of the metal 
�� will be seen. 
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n A fifth use of the spectroscope is by attaching the spec
n troscopic eyepiece to the telescope in place of the micro-
23 scope : this constitutes one of the most important uses of 
� the spectroscope, and has given rise to a new branch of sci
� ence, astronomical chemistry; and by its means we have been 
� able to determine the chemical constitution of the sun, 
� stars, and comets, and also of the atmosphere of most of 
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the planets. 
A sixth use of the spectroscope consists in t.he observa 

tion of the absorption spectra, when the light forming a 
complet'.l spectrum is made to pass through a coiored trans
parent medium. A colored glass or a colored liquid is in 
fact a kind of filter, which lets rays only of a cert'tin color 
pass, and obstructs all the others. White light consisting 
of all rays of light, as is proved by its analysis by the 
spectroscope, we can change it into red by removing all the 
orange, yellow, green, blue, and violet rays, and this is what 
a purely red glass or a red liquid accomplishes ; we can 
change it also into blue by removing all the red, orange, 
yellow, green, and violet rays, and this is what a purely blue 
glass effects. If, however, we test different colored media in 
this way with the spectroscope, we find that there are very 
few pure colors, as most of them will not extinguish all the 
colors different from their own : t.hus, for instance, indigo, 
which is blue, will not extinguish all the red, and its color 
therefore contains red in its composition. Red blood will 
not extinguish the blue, but only a portion of the green, 
forming two broad bands in that part of the spectrum,called 
the blood bands. These bands are so characteristic of blood, 
belonging to no other substance whatsoever, that they serve 
as the basis for legal evidence as to whether suspected spots 
are blood or not. Some substances, like chlorophyllin, the 
green coloring matter of leaves, produce a series of such ab
sorption bands in different parts of the spectrum, quite self
characteristic and distinguishing them from all other sub

stances of apparently the same color. 
As a seventh class of observations, we may consider the 

absorption bands produced by colored gases and vapors, such 
as nitric oxide (especially when heated), chlorine, bromine 
vapor, iodine vapor, etc., all gf which produce peculiar 
absorption spectra. 

Finally we may add an eighth class of observations, that 
of opaque substances visible by reflected light. Observa
tions of this class are in many instances best made by the 
microscope armed with a spectroscopic eyepiece ; and such 
observations are best made in direct sunlight. When the 
sun shines on a piece of white paper placed under the spec

tro-microscope, the complete spectrum will be seen ; but 
if on the paper a colored spot be present, and this be 
brought into the field, at once absorption bands will appear, 
which will of course differ, not only for substances of every 
color, but also for substances of the same color, if they be 
composed of different ingredients. A useful application of 
this property was recently made by Dr. P. H. Vander 
Weyde, and was mentioned by us on page 293 of our volume 
XXXIV. Dr. Vander Weyde was a witness in a case before 
the courts, involving an amount of nearly $ 100,000, which 
depended on the question whether the signature certifying a 
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check was genuine or not. One of the arguments brought 
forward to show that the signature was forged wasthat the 
blue ink with which it was written was of a kind different 
from that used at the bank where the check was claimed to 
have been certified. Fortunately the different kinds of blue 
used for inks can easily be distinguished, one from the 
other, by spectroscopic analysis. Indigo will absorb the 
whole spectrum except the blue and red ; blue verdigris will 
absorb all except the blue and green ; perman�nt blue will 
leave, besides the blue, part of the violet visible ; Prussian 
blue will absorb all except the blue. The spectra are of 
course modified and even disturbed by the enlargement of 
the coarse fibers of the paper on which the writing is done ; 
and the spectral colors are. in some spots, darker or more 
intense, in others paler and almost colorless ; but after care
ful comparison with the spectra of various inks, the peculiar 
absorption of the Prussian bl ue is seen to be so characteris
tic that no doubt was left but that the ink used for the check 
in question was of the same kind as that used for otller 
checks acknowledged to be genuine. The researches de
scribed of course cannot settle a matter of the kind in dis· 
pute, and are not claimed to do so. All that was intended 
was to disprove the allegation of the defense that the inks 
were different; and this it did most effectually, notwith
standing that the spectroscope could not show that the ink 
of the different signatureR proceeded from tIll' Rame ink· 
stand. 

WHY ARE WE RIGHT·HANDEDl 
There is, in Sir Charles Hell's Bridgwater treatisf', n 

quaintly-worded passage in which the author endeavors to 
deal with the reason why we normally use the right hand in 
preference to the left. After a surfeit of Haeckel and 1>ar· 
win : after, as must be the case when one attempts to k p('p 
en rapport with modern scientific thought, becoming fairl)' 
imbued with the notion that distinct creative acts never 
took place, and that the fire mist and the primal germ are 
our legitimate ancestors in unbroken line: there is somet.hing
positively refreshing to turn back to earlier writings, nnd 
there to find a material theory contemptuously dismissnd in 
order that the author may anchor his faith to the idea that 
man was created right-handed by Divine intention. Hp. RUYS 
that "the preference of the right hand is not the eiTed 
of habit, but is a natural provision, and is bestowed for a 
very obvious purpose "; but what that purpose is he fails to 
make clear, except inferentially in the statement that 
" there ought to be no hesitation which hand is to be used 
or which foot is to be put forward ; nor is there, in fact, any 
such indecision. " Any one who has ever witnessed the 
amusing spectacle of a squad of raw recruits learning the 
goose step will be disposed to combat this last assertion. 
It requires longer teaching than would be imagined to im. 
press upon the embryo soldier that the left foot is first to be 
moved. Experience goes clearly to show, besides, that the 
average individual steps off indiscriminately with either foot; 
and hence the selection of the left foot, merely to secure uni
formity in the military files, has been made, though the very 
fact again is curiously at variance with the above author's 
intimation that a heaven-implanted instinct teaches us to 
put the right foot forward. 

We have mentioned Bell's treatise, not, however, for the 
sake of the theory which he maintains, but for the one which 
he rejects in a few brief lines. "It is affirmed, " he says, 
"that the trunk of the artery going to the right arm passes 
off from the heart so as to admit the blood directly and more 
forcibly into the small vessels of the arm. 'fhis is assign
ing a cause which is unequal to the effect," he adds; and pro
bably supposing that no other causes would ever be combined 
therewith to bring it up to equality, he curtly pronounces it a 
" participation in the common error (If seeking in the me
chanism the cause of phenomena which have a deeper 
source," said source being supernatural. For the man who 
discovered the functions of motion and sensation pertaining 
to the brain and spinal marrow : who located the sensory 
nerves, and those which form the wonderful telegraph com
manded by the will, and who showed that the nerves of the 
different senses are connected with distinct portions of the 
brain, so implicit a belief in the active interference of an 
Unknown Power with human mechanics is indeed strangI'. 
It is to this faith, however, that must be ascribed this neg
lect to prosecute the investigations which, very recently car
ried through by a French physician,Dr Fleury, of Bordeaux, 
have adduced facts showing that our natural impulse to usp 
the members on the right side of the body is clearly tracea
ble to probably physiological causes. 

Dr. Fleury, after examining an immense number of human 
encephala, asserts that the left anterior lobe is a little lar· 
ger than the right one. Again he shows that, by examining 
a large number of people, there is an unegual supply of 
blood to the two sides of the body. The brachio-cephalic 
trunk, which only exists on tIle right of the arch of the aor· 
ta, produces, by a difference in termination, an inequality 
in the waves of red blood which travel from right to left. 
Moreover, the diameters of the subclavian arteries on each 
side are different, that on the right being noticeably larger. 

The left lobe of the brain, therefore, being more richly 
hematosed than the right, becomes stronger ;  and as, by the 
intersection of the nervous fiber, it commands the right 
side of the body, it is obvious that that side will be more 
readily controlled. This furuishes one reason for the na 
tural preference for the right hand, and another is found in 
the increased supply of blood from the subclavian artHry. 
The augmentation of blood we have already seen suggested 
above ; but the reason for it is here ascribed to the relative 
size of the artery, and not to any directness of path from 
the heart. Dr. Fleury has carried his investigations through 
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the whole series of mammifers; and he finds that the right
handed peculiarity exists in all that have arteries arranged 
similar to those of man. At the same time, SUCll animals, 
notably the chimpanzee, the seals, and the beavers, are no
tably the most adroit and intelligent. 

... � .. 
THE PATENT DRIVE WELL. 

The long pending litigation in connection with the patent 
drive well has reached its first stage of settlement by the 
decision of Judge Benedict, U. S. Circuit Court, this city, 
an abstract of which we publish in another column. 

Judge Benedict gives many interesting particulars con
cerning this invention, sustains the patent of Nelson W. 
Hreen therefor, and awards to him the honors of priority. 
This decision, unless hereafter reversed by the Supreme 
Court of the United States, brings all drive wells heretofore 
put down without the consent of Green, his assigns or 
agents, within the category of infringements. The number 
of wells now in use, not authorized by the original patentee, 
is very large; consequently the aggregate amount of royal
ties to be collected by the owners must be great. We have 
heard it said that the total sum was oyer two millions of 
dollars. 

The Green patent has heretofore been resisted on the 
ground that the invention was insufficient to support a pat
ent, as it only consisted in running a tube down into a pool 
of water and applying a pump, which was an old idea, in 
common use long prior to the grant of the patent. Anotht'r 
reason for resistance was the alleged prior invention of By
ron Mudge, who was one of <:ireen's assistants in the early 
trials of the improvement. Judge Benedict holds that these 
and all the other alleged grounds of opposition to <:ireen's 
patent are untenable. 

The early history of the drive well is interesting and in
structive. It appears from Judge Benedict's decision that 
Nelson W. <:ireen, the inventor, was the Colonel of the 
Seventy-Sixth Regiment, which he had formed, then-
1861-62-stationed at Cortland, N. Y. Rumors were cur
rent that the rebels intended to carry out a general system 
for killing off the Union troops by poisoning all the wells 
as fast as the men advanced. It was to defeat this nefari
ous project that Colonel Green invented the drive well, 
which he immediately tried in his own camp grounds, with 
complete success. From this beginning the invention has 
spread not only over this country, but throughout the world; 
and the war dspartments of nearly all governments now at
tach to their military branches special corps and wagons to 
convey and operate the American drive wells wherever their 
armies move. One of the witnesses stated that one hundred 
and fifty thousand of these wells were in operation in New 
York State alone. Over a hundred and fifty patents have 
been granted for improvements. The drive well ranks al
most next to the sewing machine in point of utility as a do
mestic apparatus. In thousands of localities it is only ne
cessary to drive. with a mallet, a tube down through the 
kitchen floor into the ground, in order to command an abun 
dant supply of pure water ; thus the dwelling, the barn, and 
other parts of oDe's premises may be quickly and cheaply 
supplied. We have seen one of these wells inserted and fin
ished, and animals drinking from the w1,ter it supplied, all 
within half an hour from the time the operator began his 
work. 

Modern improvements, as all must aumit, are highly use
ful and convenient to society in /.'"eneral; but it cannot be de
nied that they are sadly destructive of the romance and poe
try that twine about the good oldfashioned ways of doing 
things. Take the drive well, for example. The lad of the 
rising generation clacks a squeaky pump handle, bends him
self double, and sticks his face under a rusty spout,in order 
t;) get a drink of water. He knows nothing about the delights 
of the bucket, and the original method of water lifting, so 
charmingly described half a century ago by Woodworth: 

" The old oaken bucket, the Iron-bound bucket, 
The moss-covered bucket which hung in the well. 

How ardent I seized it with hands that were glowing, 
How quick to thc white pebbled bottom it fcll, 

Then soon with the emblem of truth overflowing, 
And dripping with coolness, it rose from the .,ell. 

How swect from the green mossy brim to receive It, 
As, poised on the curb, it inclined to my lips; 

Nota full blushing goblet could tempt me to leave it, 
Though filled with the nectar that Jupiter sips. 

The old oaken bucket, the iron-bound bucket, 
The moss-covered bucket arose from the well." 

... � .. 
DANGEROUS ARCHITECTURE. 

The Chicago Chapter of the American Institute of Archi
tects has lately found occasion to discipline a well known 
member for a violation of professional ethics, involved in 
supplying a couple of contractors with working drawings 
of a building now in progress, and receiving pay therefor, 
when no fees should be received, it appears according to 
their dE'cision, other than from the client. We have no de
sire to criticize the architectural code of ethics, the refine
ment of which the above serves well to indicate ; but the 
question suggests itself as to whether in that code there is 
any provision whereby the architect who builds houses 
which, in point of sanitary precautions, are death traps can 
be called to an accounting. If not, we submit that it is time 
that some check of the kind were devised. Quite recently 
in this city, we have seen the heirs of an eminent architect 
suing the people for $800,000 fees for plans and superin
tending the building of an edifice, only partially completed, 
which is little more than a nest of airtight boxes, and which 
is so badly constructed that sanitary experts now insist that 
improvements involving heavy expense, pointing almost to 
a radical change in plan, must be made before it can he 

Jeieufifie �meritau. 
pronounced healthy. Several of our most eminent judges 
have been rendered dangerously unwell through holding 
court in the rooms, to the great detriment of public busi
ness. 

Architects and plumbers deserve to be gaged by different 
rules from other professions and trades, for the reason that 
the largest part of their work is out of sight; and many a 
bad defect may be rendered invisible until it asserts itself 
through the fair exterior. We know when a physician 
does his work well, and we have a remedy against him for 
malpractice. So also the law protects us against ignorant or 
conscienceless lawyers; but there are few cases where the 
owner of property has refused to pay his architect on the 
ground that the design is radically bad. The defense that 
the proprietor accepted the plan, which the professional gen
tleman would urge, seems to us a specious one, for it pre
supposes an expert knowledge in the layman, whose only 
object in consulting the architect is to obtain expert assist
ance. A precisely parallel case would be that of an engin
eer who SllOUld defend himself against a charge of waste or 
bad fitting or bad material, in the engine entrusted to him to 
build, by saying that his client llad selected that type of en
gine in preference to others submitted. 

We are quite aware that there are a great many pains
taking architects who know the faults of their brethrE'n and 
lament them ; but that does no help matters. What we 
want is a class of architects who can do something more 
than put the confused notions of their clients into tasteful 
shapes. It is their business to be sanitary engineers as well 
as architects ; and it is time that the fact were generally un
derstood that it is a worse fault to put abominably designed 
drains and ventilating arrangements in a building than to 
make the exterior a combination of all known styles, and 
the interior richer in hallways than in apartments. Here 
are two cases of flagrant malpractice wllich we take from 
the recent report of the Massachusetts Board of Health. A 
conspicuous public building, costing nearly $200,000, became 
pervaded with a nauseous odor, which grew apace until the 
occupation of the edifice was rendered dangerous. Under 
the cellar floor were found some square cesspools, into which 
various drain pipes entered,"and from which a brick drain, 
covered with flat stones, led. One of these reservoirs of 
filth overflowed and saturated the concrete pavement, so 
that the stench remained permanent for a long time after 
the cesspool was abolished. Wha.t good service the cesspool 
served is past comprehension; and the brick drain, in these 
day!! of smooth pipes, evinced the ignorance or cupidity of 
the planner. Another arcllitect put a huge brick drain un
der a building for the length of 200 feet. It was too large 
for splf-cleaning, and consequently became a prolonged cess
pool. " In addition to this, another reservoir was arranged 
outside the building, where the sewage of five hundred per
sons was allowed to accumulate. And all this in the im
mediate presence of a good and sufficient sewer. 

Now these defects might well have resulted in epidemics 
and deatlls. Who is answerable ? The landlord, we have 
heard it recently stated; and even" in public journals, ten
ants have been urged to sue the proprietors for damages 
when illness or death occurs in their family through faulty 
construction in the house. Legally, the landlord may be re
sponsible ; but we cannot consider him morally so, certainly, 
in such cases as are above cited Would not then, the 
Am:;.rican Institute of Architects do the community a ser
vice by bringing members who evince ignorance in the mat
ters we llave pointed out to a rigid account? Certainly 
there is no code of ethics which will not warrant the stern 
censure of men who, by careless or incompetence, not 
only bring discredit upon their profession, but imperil the 
lives of their fellow beings. It is needless to say that such 
censure should be so marked as to result iu a withdrawal of 
public confidence from the person disciplined. 

THE CENTENNIAL EXPOSITION. 
'I'he judges in group 21, on metal. wood, and steel work

ing machinery, have nearly completed their work. Out of 
600 exhibits in their group, more than 300, it is reported, 
will receive bronze medals with written certificates of excel
lence. Attendance at the Exposition now averages from 20,-
000 to 30,000 people a day; but a decrease is expected dur
ing the harvesting season, which will be followed by lar
ger crowds than have yet appeared, during the cool fall 
months. It seems reasonably certain tl\at, financially, the 
Exposition will make some profit rather than show a deficit. 
The hotel and boarding housekeepers of Philadelphia are 
not reaping the rich returns so confidently expected. When 
the immense throng, attracted by the opening day ceremon
ies, visited the city, speculators thought their opportunity 
had come, and prices were exacted in accordance with their 
elevated notions. When the people dispersed after the cere
monies, they advertised the condition of affairs; and as a 
result, those houses which charged exhorbitantly are now 
avoided. Thousands of visitors who intended residing in 
the city during their short stay now strain a point to find 
accommodations in the suburbs, or even in New York. It is 
reported that the permanent increase in Philadelphia does 
not now exceed 10,000 people, and that dozens of lodging 
houses, fitted up near the Centennial groun!1s, have been 
closed from lack of business. 

Dom Pedro has again visited the Exposition, and has 
made a minute survey of its contents. The marvelous work 
of the Walter press, on which an edition of the N ew York 
Times is daily printed, is said to have astonished him more 
than all else. The Tunis co,te, that of the strange musicians 
and dancing woman, was recently shut up by the authori
ties, because visitors were compelled to purchase a little 
cup of coffee for twenty-five cents. in order to gain ad-

mittance. This was considered virtually requiring an ad
mission fee, which is contrary to the regulations. 

It is said that the judges on machine tools are seriously 
puzzled to know how to award proper distinctions. The 
competition is so remarkably close, and most of the tools are 
so good, that the judges assert that nothing but the most 
severe tests will enable them to arrive at impartial conclu
sions. Some time ago, in an editorial, we deprecated the 
habit workmen have got into of nickel-plating their pro
ductions, and suggested that, for objects exllibited at the 
Centennial, it would be much more satisfactory to finish 
with the file and scraper. These tools are difficult to han
dle; but when skillfully managed the results they give speak 
very plainly for the ability of the workmen. The Putman 
Machine Company, of Fitchburg, Mass., seem to have 
adopted this advice, and a number of excellent machine 
tools are thus finished. Plain surfaces, handles, wheels, 
and gearing are all brilliantly finished ; and many an expert 
mechanic has been heard to inveigh somewhat contemptu· 
ously against "this shiftless habit of nickel plating" before 
bringing his eyes close to the metal and discovering the vir
gin surface. 

ACCURATE TOOLS. 

A prominent feature of the display of the Pratt & Whitney 
Company, of Hartford, Conn., is the gages, the accuracy and 
fit of which are remarkable. A specimen of the work of the 
finely made tools manufactured by the above concern is ex
hibited in a pistol, which is shown in the condition in which 
it left the machines, without having undergone any subse
quent finishing operation. Both the finish and the fit of 
the parts are excellent. 

We have already stated that the general arrangement of 
the Exposition is such as to render it not easy for the visi
tor to obtain readily a comprehensive view of any one class 
of objects. For this reason it is difficult to realize, until one 
has become familiar with the general aspects of the display, 
how complete the collection are. Take, for example, 

FISH. 
To acquire all the available information of an icthyologi

cal nature, it is necessary to visit almost eVllry department 
and section. Scores of fish of various species may be studied 
alive in the aquaria of Agricultural Hall, or may be seen 
frozen in the refrigerators. Or, if the visitor desires to 
study fish more comprehensively, he may, by stepping over 
to the Government Building, examine a large series of finely 
colored plaster casts of ocean edible, and other fish. Su
perb collections of fish, prepared in alcohol, as scientific 
specimens, are to be found in the Norwegian and Swedish 
sections, and besides these are stuffed fish in endles variety. 

If fish as food be the object of an investigation, the visitor 
may examine every preparation of it that can be conceived. 
France has a remarkable collection of fish preparations, 
and, in fact, almost every nation which catches fish has a 
representation at the Centennial. Japan forwards smoked 
salmon, done up in bags, like hams. China sends powdered 
fish, and Norway a similar exhibit of fish meal. From 
Oregon comes salmon packed in cans of various sizes and 
sorts. 

If it be desired to know about the many articles, useful in 
arts and industries, derived from fish, the visitor may see 
oils obtained from various fishes, isinglass, with sizes and 
glues, fish skins tanned to excellent leather, besides scores 
of other utilizations, down to delicate fancy work ornaments 
made of fish bones and scales. 

Fishermen will find tackle, from the heavy surface and 
trawl lines used in the cod fisheries down to the delicate 
gossamer threads and flies for trout. Then there are the 
more important implements used by whalers and others, 
such as the common harpoons, gun harpoons, lances, and 
walrus spears, besides the rakes and tongs used by oyster
men. Nets of all kinds, some made of bamboo, some of 
whalebone, some even of human hair, may be seen; and with 
them all the various traps and pots, rods and reels, artificial 
bait, fishing baskets, boats of every conceivable shape, from 
kyales up to whaling vessels ; all the inventions for curing 
fish, refrigerators, apparatus for drying fish in the sun, 
models of smoke houses, all the machinery for producing 
fish oil, and for preparing fish guano; may be foundin the 
collection. 

Should the visitor prefer devoting himself wholly to the 
scientific consideration of fish, he can look at the Agassiz 
collecting tank, and the preserving mixtures, by the aid of 
which fine specimens can be brought from far-off lands. 
He can see how Professor Baird models his casts of fish out 
of papi6'r mache and plaster, and also examine the methods 
for drying the skins of fish for scientific use, and eyen the 
photographic instruments employed to take pictures of 
fish. Then there is the subject of fish culture, including the 
pans, pails, spawning vats; and later in the season, the 
actual habits of the fish during the spawning may be 
watched. Allied closely to the subject of fishes are those of 
sponges and seaweed, of pearls and pearl oysters, and of 
corals. We have only indicated the extent of the collection 
as a whole. To describe the various specimens or the dif
ferent appliances would fill a volume ; the above, however, 
will suffice to afford a general idea of the time and labor 
which a careful examination of all the fish of the world, as 
gathered in the Centennial buildings, will require, and. give 
the reader an idea of the task before llim if he visits the 
Exhibition with the intention of studying the industries of 
this one class of exhibits. 

. . .. .. 
To make aqua regia, distil together 16 ozs. spirit of niter 

and 40zs. common salt. Another way is to mix equal parts 
nitric acid and muriatic acid, or nitric acid 2 parts and mu
riatic acid 1 part. 
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TWO OW DENTAL · IlfVENTIONB. 
A very ingenious electric plugger, in which the circuit can 

be established or interrupted at will, has been patented 
(March 21, 1876) by Dr. Allen Spencer, of Columbus, Ohio. 
The mallet hand piece, composed of an inner tube, is mounted 
in a casing. The wire of the helix is confined in the handle, 
and passes through the butt cap, and connects with the bat
tery. Armatures, formed of two cylindrical cores of soft 
iron, are mounted in the inner tube. The core, D, is fixed, 
and the core, E', movable endwise. A metallic rod plays 
through the fixed core ; and, by the spring, d, pressing on a 
shoulder, is forced slightly beyond the inner end of the core, 
D, so that it may be acted upon by the movable 
core, E/. A tool holder is attached to the outer 
end of the rod, F, for the insertion of different 
plugger points. The movable core is pressed 
against a collar, aI, by a spiral spring, j'. This 
spring surrounds a neck, F', and bears at one end 
upon the collar, aI, and at the other against a non
conducting ring. Two posts, H HI, are screwed 
into the butt cap, and connected by a crosshead, 
H'. A set screw, P, projects against a disk, j, of 
soft iron, around which, and between the posts, H 
HI, is coiled a thin band spring, J/, of copper. 
ODe end of the spring is connected to the disk be
neath the plate, and the other end to the post, H. 
A collar, K, on the neck of the movable core car
ries an insulated break, consisting of a rod, K/, of 
wood, which acts on a plate spring, k/, secured at 
one end in the butt cap, b, by a screw communi
cating with one end of the helix wire, the other 
end of the helix wire being connected with the in
sulated post, HI. The outer end of the spring, A/, 
abuts against the guide, k, which forms a contact 
stop. A simple circuit break or key, which may 
be operated by the mouth, or r referably by the 
foot, is connected with one of the battery wires, 
sufficient length of wire being employed, as shown, 
when the key is used, to admit of its ready mani
pulation by the operator. It is composed of two 
rubber sides, L L/, connected by a spring, l, at the 
rear, so as to admit of the sides of the key being 
presaed toward each other at their outer ends. 

Jtitutifit �mtritau. 
foil for dentists that can be absolutely pure, and which, even 
when freshly annealed, doe� not stick at all or only slightly, 
when rolled up or manipulated. Dr. Richard S. Williams, 
of New York city, takes the sheet of foil, A, places it upon a 
wire gauze, B, and, with the aid of any suitable flame, causes 
a slight deposit of fine carbon upon the surface of the foil. 
To prevent the ascending current of heat from the flame from 
displacing the foil when laid on the gauze, a sheet of mica, 
C, is placed upon it. With a Bunsen gas burner, as shown at 
D, the amount of carbon to be deposited may be readily regu
lated by stopping up one or more of the air passages, a, of the 
burner. The less air admitted, the greater will be the depo-

[JULY 8, 1 876. 
A New Smoke Con8umer. 

The Pittsburgh OhrQ1l,ide says : There has recently been 
introduced in Zug's Sable Iron Mills a smoke-consuming ap
paratus, which certainly accomplishes all that can be desired. 
It would be hard to conceive anything more simple in its 
construction and operation. A one half inch steam pipe 
runs along the forward wall of the furnace, some 20 inches 
above the grate bars. From this transverse pipe project in
wardly a number of short pipes, terminating in a small ori
fice. Each of these pipes is surrounded by a sleeve of 
larger pipe, 1i inches in diameter. The annular space be
tween the interior of the larger and the exterior of the 

smaller pipes communicates with a flue, opening 
into the outer air at the side of the furnace. 
When a pressure of 20 Ibs. per square inch has 
been attained, steam is turned into the smaller 
pipe. Its escape from the orifices acts upon the 
air-filled annular space, much as the steam in the 
Giffard injector does upon the feed water, and, 
drawing it rapidly through the pipe, projects air 
and steam into the furnace. The heat of the fire 
decomposes the steam, and at the same time the 
carbon-laden smoke is utterly consumed and con
verted into a bright, clear flame that lights up the 
interior of the furnace. This operation is observ
able through a mica door in the rear of the fur. 
nace. Fixing the eye on the top of the smoke 
stack, and noting the moment when steam is 
turned into the consumer, the inky torrent of 
smoke is first seen rolling skyward. With the 
hiss of the escaping steam these clouds are dissi
pated, like fog before the Bun, and in a few sec · 
onds only a faintly depicted vapor is wreathing up
ward from the stack. The engineer states that 
the decrease in consumption of fuel amounts to 20 
per cent since the introduction of the consumer. 
The boilers are of the Wiegand pattern. 

. � .  
Setting Milk. 

In operation, the armatures, D E', being mag
netized, the sliding one, E', carries down the disk, 
j, until the endwise-moving break rod, K/, strikes 
the spring, k', breaking the circuit and interrup
ting the current at the same time that the hammer
like stroke of the moving core upon the shaft, F, 
operates the plugger point. The cores being de
magnetized by the breaking of the circuit, the 
moving one is quickly returned by its spring, f', 

SPENCER'S ELECTRO-MAGNETIC DENTAL MALLET. 

Mr. L. S. Hardin, of Louisville, Ky., has recent
ly made a series of experiments regarding the 
setting of milk. He states that deep setting ac
companied with refrigeration is the best plan. 
The milk is placed in cans from 12 to 20 inches 
deep and 8 in diameter. These are put in a refri
gerator box, with a shelf in the top, upon which ice 
is placed, and the temperature is reduced below 
50°. The milk is skimmed after 36 hours. The 
cream is churned at 58° in warm, and at 63° in 
cold weather. The butter is said to be of superior 
flavor and aroma, uniform in quality, and to keep 
well ; and a greater weight is obtained from a giv

to its normal position, closing the circuit ; and the shaft also, 
at the same time, is protruded beyond the end of the fixed 
core, D, retracting the plugger point with it. The above 
operation is repeated and continues as long as the break key 
closes the circuit. In this way the operator has complete 
control over the instrument. The battery is, by preference, 
provided with a vibrator to cause the current to pulsate. 
The vibrator is shown as mounted in a cylinder, N, sup
ported upon the battery cover or box, N/. 

When the connections are all made and the vibrator is 
started by hand, the motion becomes self-sustaining because 
of the impulse given the spool magnet by its attraction to
ward the disk, R, at every pulsation of the current ; and as 
the pulsations pass by the wires tltrough the cor:s, D E', of 
the mallet, they becorue magnetized, and the plugger point 
strikes its blow. The speed of the pulsations is controlled by 
the thumbscrew, pI; when the screw is set toward the spring, 
P, the vibrations are more rapid, ·and when set further off 
they become slower. The set screw of the vibrator serves 
also to regulate the force of the blow by determining the 
instant at which, with reference to the stroke of the mallet, 
the circuit shall be broken ; whereas the set screw, P, of the 
automatic break, serves merely to regulate the frequency of 
the blows. 

WILLIAMS' METHOD OF MANUFACTURING DENTAL FOIL. 

Another new invention relating to dental manipulation 
is a means of covering foil with a coating of carbon to ren
der it morO easily worked without becoming adhesive. 

Heretofore, non-cohesive or soft foil has generally been 
made by imperfectly refining. and by leaving traces of silver, 
copper, and iron, which cause it to be somewhat stiff and 
liable to discoloration in the mouth. In order to produce a 

sit of carbon, and 'llice 'lJersd. This invention was patented 
January 25, 1876. 

• 4 ' �  II 
ArtUlclal Vanilla made Crom Wood Tar. 

It appears that the series of dyestuffs which may be ob
tained from tar is by no means exhausted ; while another 
large and equally important class of substances, also ob
tained from tar, is daily increasing : substances not intended 
to please the eye, but for the nose and mouth, namely per
fumes and flavors. The manufacture of salicylic acid from 
carbolic or phenic alcohol opened the prospect vf a cheap 
manufacture of great numbers of various flavoring princi
ples, which had been commenced by the nitro-benzole or so
called oil of mirbane, which perfumers use in place of oil of 
bitter almonds. Soon bell:lloic acid and oil of wintergreen or 
gaultheria were produced, and then many closely related fla
voring principles ; and now it has been proved that vanilla 
flavor can be made artificially from one of the tar products. 

According to the German Industrie Blatter, Reimer re
ported to the German Chemical Association that he had made 
from beechwood tar. first oil of guaiacum, and from this va
nillin, the flavoring principle of the expensive vanilla bean. 
He obtained this by searching for a common reaction of the 
various phenols or carbolates (the creosote-like constituents 
of all tars) by which different aromatic aldehydes are formed 
from each. 

When phenol or carbolic acid is mixed with chloroform 
and an excess of a caustic soda solution, and proper time for 
reaction is allowed, the unchanged remainder of the chloro
form must be removed, and replaced by an acid ; then an 
oily aldehyde of salicylic acid will be separated, which may 
be purified by combination with bisulphite of soda, and de
composed by some diluted acid. Oil of guaiacum, treated 
in this way, produces (as mentioned) vanillin, which is the 
aldehyde of vanillic acid. 

Marasse, who several years ago found the oil of guaiacum 
in the creosote of beechwood tar, observed then that this 
body smells agreeably like vanilla, a smell which is also pe
culiar to guaiacum wood (lignum mtlll, iron wood) and its re
sin, out of which the oil of guaiacum was first made in 1826 
by Unverdorben. 

It is to be expected that, out of the numerous ca.rbolates at 
present known, by applying the reaction discovered by Rei
mer It will become possible to produce artificially many 
other natural flavors, hitherto only obiained in an expensive 
way. 

A NEW copper paint is made in Paris from porous copper 
deposited by the galvanic battery mixed with a varnish. 
The solvent of the varnish is benzine. The copper is very 
pure and is easily pulverized, and, when mixed with the ben· 
zine varnish, may be applied to iron, br&llll, plaster, or wood. 
When mixed with oils,tlie copper acquires an antique green 
hue. 

en quantity of milk with less labor and less cost than by 
other methods. 

----------���4H.�.�. __ -----

APPAJt4,TlJS FOR SETTINa KETAL AXLES. 
We illustrate herewith a new apparatus by means of which 

the axles of wagons, carriages, and other similar vehicles 
can be straightened or set, should they happen to become 
bent out of shape, without removing them from the body of 
the vehicle. 

The bar, A, supports two heads, B and B'. The head, B, 
is adapted to slide upon the bar, A, and has attached to it a 
hinged yoke, C, consisting of three parts, e, el, c2• The part, 
e, is secured at its lower end to the head, B. To the upper 
end of said part, e, is hinged one end of the part, el, the un
per side of which may be curved to conform to the shape of 
the upper side of the axle, if desired. To the other end of 
the said part, el, is hinge:l the part, e2• The head, B', is 
adapted to slide upon the bar, A, and is provided with an 
aperture or eye by which it can be fitted over the end of the 
axle of the vehicle. Between the two heads the bar is en· 
larged and provided with a screw thread aperture, which is 
fitted with a powerful screw, D, provided with a lever, E, at 
one end, by which it may be turned, and having its other end 
rounded off to form a proper bearing surface against the axle 
while in operation. The operation is as follows : The wheel 
is removed from the axle to be straightened, and the bar 
placed longitudinally beside said axle in proper position to 

bring the end of the screw to bear in the required place. The 
heads are then adjusted and secured, the head, B, being 
passed under the body of the vehicle, the hinged yoke passed 
,)ver the axle and fastened to the head, and the head, B', 
being simply p&s8ed up on to the end of the axle. The screw 
is then put into operation and made to bear upon the axle 
until it assumes its proper shape. Patented December 21, 
1875, by Mr. Frederick Bex, of Washington, D. C. 
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IXPBOVED BlIAFT COUPLING. 
The annexed engravings represent a new shaft coupling, in 

which two shaft ends and the sleeve are connected by longi
tudinal wedge keys alone, these being driven in on opposite 
sides of the ends and between the bushings and the sleeve. 
Through the center of the hub passes the shaft aperture, 
which is enlarged at each end, as shown. At A, Fig. 1, are 
bushes fitted in and keyed down to the shaft by the keys, B, 
which firmly press the shaft against the opposite side of the 
hole, where it is secured against revolving in the coupling 
by the key, C, Fig. 2. The bushes are preferably located on 
opposite sides of the hub, though they may be, if desired, 
on the same side. 

If the device is to be placed 
in a position where much 
jarring occurs, the wedge 
keys, B, may be prolonged 
through the coupling, and 
he set up on the nuts on the 
ends. The coupling as thus 
arranged is especially in
tended to obviate the use of 
bolts,screws,and flat tapered 
keys or wedges, so as to be 
readily removed by driving 
out the keys by means of a 
drift. For coupling fly and 
other wheels to shafts (see 
Fig. 3) a tight fit is obtained 
by boring the hole about one 
hundredth of an inch small 
er than the shaft, the seg
ment or bushing being bored 
in its place in the wheel . 
The inventor claims that this 
attachment of wheel and 
shaft is easily effected, and 
the wheel may be removed 
without requiring sledging, 
forcing with power screws, 
etc. Similarly, steam engine 

:Fig. I 

E'C':I ':; 

cranks can be attached to shafts as firmly as by a shrink
ing fit, while the injurious strain on the metal produced by 
the latter is avoided. 

Patented through the Scientific American Patent Agency 
April 4, 1876. For further particulars relative to rights to 
manufacture. etc., address the inventor, Mr. S. M. Guss, 
Reading, Pa. 

" I ' � " � �---

IXPBOVED AUTOllATIC SIGNAL BUOY. 
The means in general use for warning vessels approach

i ng coasts, reefs, or shoals are of two kinds, those which 
are seen and those which are heard. To the first class be
long lighthouses and buoys ; to the second, fog whistles, 

Jeitutifi e �mtri eau. 
bells, horns, sirens, guns, and similar sound producers. Al
though of late years, mainly through the development of 
electric illumination, it has been possible to construct light
houses of extraordinary powers, no beacon ever has been 
or probably ever will be devised which a heavy fog cannot 
render practically inefficient. True, it may be similarly as
serted that the varying conditions of the atmosphere exer
cise a potent influence on the transmission of sound, and thus 
tend to decrease the value of the sound signal ; but the fact 
remains nevertheless that the latter stands superior to the 
light, for, as Tyndall has proved, "even against a moderate 
gale and unfavorable conditions for sound transmission, sig
nals may be relied on for sending sound to a distance of two 

G USS' SHAFT COUPLING, 
or three miles,and, under ordinary conditions of fog, consid
erably further." What the lighthouse is to the coast, the 
buoy is to the hidden reef or shoal ; but. unlike the for
mer, it is useless save by day. Moreover, while we have 
supplemented the lighthouse by the stationary sound signal, 
we have devised no parallel invention to supplement the 
buoy. The object has been a sounding apparatus and buoy 
combined, the former of which will sound under all circum
stances ; the best we have hitherto done is to fasten a bell 
to the buoy or apply a whistle, and have relied on waves to 
rock the support and so toll the bell or blow the whistle. the 
latter by air focced out by the moving water inside. These 
devices all become inoperative during a calm ; and when 

C OURTENAY'S AUTOMATIC SIGNAL BUOY. 

a heavy fog is likewise present, the mariner, aided neither 
by sight nor by hearing, perforce must feel his way, as best 
he can, by the lead. It is safe to believe that, had we been 
possessed of some efficient system of sounding buoys, the 
Atlantic, the Schiller, the Deutschland, and other ill-fated 
vessels, warned from the reefs and shoals, would not have 
terminated their voyages in wreck and disaster. There can, 
therefore, be no question as to the importance and necessity 
of inventions looking to the perfection of such a system ; and 
for this reason, for the device which we here illustrate, and 
which belongs to that class, the careful consideration of light
house boards and similar bodies is bespoken. 

Before proceeding to examine the mechanical construction, 
a few results of scientific in
vestigation into the pheno
mena of sea waves may be 
recalled. Waves are of two 
classes : those of translation, 
and those of oscillation. Or
dinary sea waves are oscilla
tory, but become waves of 
translation as they enter 
shallow water. They are, in 
character, cycloidal. The 
motion of the water is that 
of alternately flowing to and 
from a point. Toward the top 
of the wave the movement of 
particles is in the direction 
of the wave ; but in the 
trough, the movement is in 
the opposite direction. Mo
tion is greatest at the crest 
and at the lower portion of 
the trough. At half the 
hight of the wave there is 
no motion. 

It has further been proved 
that the depth to which wa
ter is agitated by waves is 
not much greater than the 

bight of the wave measured from trough to crest. Accurately, 
a wave 10 feet high and 32 feet long would only agitate the 
water 6 inches at 10 feet below the surface ; at a depth equal 
to the length of the wave, the motion is diminished to T"h 
that of the surface. Hence, for practical purposes, we may 
consider the depth of motion below the surface to be com
mensurate with the hight of the wave above. 

The highest waves ever measured occur off the Cape of 
Good Hope, and reach a total hight, from trough to crest, of 
45 feet : that is, 22 '5 feet above and the same beneath the 
average level, indicated by the dotted line in our engraving. 
Ocean waves at a distance from land rarely seem higher 
than 20 feet ; and it is only where circumstances, in the 
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shape of prevalent opposing winds and currents, combine on 
shallow water that rollers of the exceptional hight, first 
noted, are generated . 

Sufficient has now been explained to make it clear that, if 
a hollow cylinder be immersed in water agitated by waves to 
a depth greater than the hight of the waves, the water enter
ing that cylinder will seek not the level of the waves, but 
the mean average level located at half the hight of the 
waves. Consequently, while the heaviest billows may roll 
past the cylinder, the surface of the liquid therein will be 
unmoved, and will not rise lind fall with the varying depres
sion or elevation of the sea surface immediately adjoining: 
that is to say, referring to the engraving, let A, Fig. 1 ,  
be the long hollow cylinder which extends in the water to 
II depth exceeding the hight of the wave indicated by the 
sinuous line. Disregard the rest of the drawing, and consid

er that cvlinder as fixed ; then the water level will remain 
constant

"
at the point, B, and the lower end of the cylinder 

will be in still water. Waves will produce no effect on the 
enclosed column of water. But now consider the cylinder 
attached, as it is, to the bottom of a float, C, which rests on 
the surface of the water and which must rise and fall with 
every undulation. Then we have the conditions of a fixed 
immovable column, encompassed by a rising and falling en
velope : in other words, we have a moving cylinder and a 
fixed piston, by which we can compress air by wave power. 

The tube, A, it will be observed, extends up to the top of 
the buoy. There a powerful whistle is placed. D is a dia

phragm,in A, between which and the plate on top of the buoy 
extend two tubes, E, open above, and having at their lower 
extremities ball valves, as shown. A central open tube, F, 
leads from diaphragm to whistle. Suppose the apparatus 
to be carried from the position where the diaphragm, D, comes 
j ust above mean water level, Fig. 1, to the summit of the 
wave as in Fig. 2. Then the space between the constant 
water level, B, and said diaphragm will have been greatly 
enlarged, and air must. have been drawn in through the 
tubes, E, to fill it .  Now as the instrument descends to the 
trough of the wave, the diaphragm must descend upon the 
water piston; and the air compressed, being prevented by the 
ball valves from escaping through the tubes, E, is driven 
out through the central tube, F, and so sounds the whistle. 

It is obvious that any disturbance of the surface of the 
water must produce this effect. Long low ground swells 
must do it as well as short chopping waves ; but, of course, 
the higher the waves the longer is each sound given. Thus, 
where waves are 8 feet high and average, as they do, 8 in a 
minute, the sounds afforded would be similar in number. 
Where they are 20 feet high they run at but 4 per minute, 
and there would be but 4 sounds in this period. There will 
clearly be a difference in the int.ervals ; but in all cases the 
force of the blast is the same, since that depends first on the 
weight of the buoy and length of the tube. \\' e thus have 
a means of determining, mathematically, exactly the size 
and proportions of the instrument required to produce a 
given effect. On one hand, the resistance offered by the 
water piston equals tht> pressure of a column of water of 
similar depth. Knowing the pressure, per square inch, re
quired to blow the whistle, the tube is lengthened in accord
ance, about 32 feet giving resistance equal to a pressure of 
one atmosphere. Now to compress the air, we have the 
whole weight of the apparatus applied to the area of the 
diaphragm. 'fhe water in the tube is the gage of pressure ; 
for should the expansive force of the air exceed the resist
ance of the column, the water would, of course, be forced 
out at the bottom. Having fixed the desired pressure, a 
simple calculation, based on the laws of specific gravity, de

termines the weight and proportions of the apparatus, as well 
as the pressure which may be obtained. 

The buoy )s fastened by a suitable anchor ... nd chain off 
the reef or shoal, and is kept from the whirling motion 
which might interfere with the proper effect of the waves 
by the rudder, G. Its design is such that it stands vertical 
in any sea. By proper anchoring, it may be placed in mid 
ocean to mark a latitude and longitude point, as well as in 
a roadway to warn vessels off bars and sands. It may be 
located from 10 to 15 miles from the reef or other danger to 
be avoided, so as to warn a ship of her position, and en
able her to continue her course in safety. It may be used 
whenever an undulation of 12 inches in hight exists ; so that 
practically it is as efficient in rivers, where waves are com

paratively little more than ripples, as at sea, where the 
highest billows may occur. The sound of the whistle of 
a buoy, located near a harbor of this city, has been heard 9 
miles to leeward, 3 miles to windward, and 6 miles across 
the wind, or e verywhere over a radius of 31 miles. In a 
dangerous localit.y, reefH or sands may be provided with 
blloys having whist.les t.uned to different notes, so that, 
merely by the localit.y of the various sounds, the masters of 
vessels can recognize t.heir positions. or pilots direct. t.he helm. 

'fhe invention seems to us of unusual importance and 
value. It. is scientifically correct in principle, mechanically 
si mple , and in action, automat,ic. It remains for the test of 
actual and continued experiment to demonstrate practically 
its complete efficiency. 

Patented in foreign countries and in the United States, 
t.hrough the Scientific American Patent Agency. For fur
ther information, address the inventor, Mr. J. M. Courtenay, 
of Idlewild, Cornwall-on-Hudson, N. Y., or Mr. James Big
ler, Newburgh, N. Y. 

��--����4�.H'�I�.�-------=�
Plating Artlcle8 ,,-Uh German Sliver. 

Many unsuccessful attempts have been made to nickel 
smal l articles by boiling, j ust as pins, hooks and eyes, etc. , 
are silvered or tinned A Nuremberg chemist, named Dr. 
Kayser, has succeeded in coating metals with an alloy re
sembling Oerman silvl'r, thus giving them a handsome fin-

Ititutifi t �tutritnu. 
ish, and making the surface more durable and permanent 
than �hat of tin or silver. He first melts together 1 part cop
per and 5 parts pure tin-preferably the Australian, whieh 
has recently come into commerce, almost absolutely pure, 
yet cheaper than Banca tin. 'fhe alloy is granulated as us· 
ual, but too not fine, and then mi xed with water and tartar 
as free from lime as possible, into a paste. To each 200 
parts of the granulated alloy is added 1 part ignited oxide of 
nickel, and the articles are laid in it. After boiling a short 
time, they become beautifully silvered. Some fresh oxide of 
nickel must, of course, be added from time to time. Brass 
and copper articles can easily be sil vered in this manner 
without previous preparation ; those of iron must first be 
copper-plated. By adding somp carbonat.e of nickel t.o the 
above bath, or to a common white bath, and boiling, a coat
ing richer in nickel is obtained, and darker, varying in color 
from that of platinum to a blue black, according to the 
amount of nickel salt added. 

4 . .. . 
InCU80riai Eartll. 

The numerous uses which the silicious remains of the 
microscopit animals, known as diatoms or infusoria, have 
found is illustrated by the following list given by Gruene 
and Hagemann, the proprietors of the large German mines 
at Oberohe and Hutzel : 

1 .  As pure silica in the finest state of division, it is em
ployed in the manufacture of water glass, water glass soap, 
artificial stone, cements, fatty lute, and ultramarine. 

2. Because it is a poor conductor of heat, it is employed 
for packing steam and hot air apparatus and pipes, where it 
excels every other material in lightness, for isolating fire 
boxes and catching radiant heat by protecting shields filled 
with the earth, etc. , for filling the space around money safes 
and ice chests, for lining and encasing the conduits for 
melted metals in founderies, and in laboratories as a sup
port for heating vessels that break easily. 

3. Because of its property of absorbing liquids, in which 
it surpasses that of any other material previously known. 
it is employed for rapid filtration, making precipitates solid, 
making dynamite and other explosiyes, and making cheap 
colors, because the infusoria take colors like cotton. In sur
gery it is used for absorptive bandages and supports. 

The ability of infusorial earth t.o take up five till les its 
own weight of liquid, and to suck it up rapidly without 
becoming fluid, enables it to replace the filter press. It is 
simply necessary to surround the filter with a layer of dry 
infusoria, in order to obtain in a very short spaee of time 
the same result t.hat is attained lIy ordinary filtration in days 
or even weeks. Simple drying restores to the i n f mlOrial 
earth its absorptive power. 

4. Owing to its great vol ume and td ight weight. , i t  is em
ployed for packing very fragile objeets and glass apparatuH, 
etc. , and mixing with plastm' of Paris for making l ight 
casts. 

5. Owing to its fineness, it is used as a cheap Jlol ish for 
glass and metal, and is Iln excellent material for deaning 
greasy vessels and pieces of machinery. 

4 . " • 
Til e Civil Engineers' ()Ollvelltloll. 

The papers read before this body during its recent ses
sion in Philadelphia, besides those noted last week, included 
one by Mr. Charles McDonald on the general arrangement 
and intermediate spans on the Portage viaduct of the Erie 
railway, and another by Mr. L. L. Buck, on the erection of 
Virragus bridge in Peru, of whlch brief abstracts cannot be 
satisfactorily made. Mr. T. G. Ellis, from the committee 
appointed to report upon a uniform method of gaging 
streams in connection with the observation of the rainfall, 
stated that no uniform method would be applicable to 
streams of all sizes and characters. The committee recom
mended a permanent and continuous record of the hights 
and discharges of such streams as come under observation, 
and suggested that members be requested to exert them
selves to procure the establishment of permanent gages : al
so that engineers of cities be requested to keep a record of 
the hight of water daily, so that by suitable means the ap

proximate discharge could be obtained. In this way a vast 
amount of viiluable material might be gained , which could 
be worked up when occasion demanded. 

Mr. J. J. Croes criticised the Croton waterworks, and as
serted that the masonry in the aqueducts had not been built 
strong enough to withstand the pressure of water without 
being upheld by earth embankments. 

Mr. Corthill, chief assistant engineer of the Mississippi 
Jetty Works, stated that the shallowest point on the bar is 
now 17t feet. Formerly there was but 9 feet of water at 
average flood tide, for a distance of nearly 3,000 feet. At this 
day there is only 200 feet distance between the 20 feet of 
water inside the bar and the same depth outside it, and at 
many points there is now 30 feet. There has been exca

vated by the river current thus confined more than 3,000,000 
cubic yards of material. 

General W. Sooy Smith, chairman of the committee on 
tests of American iron and steel, made a brief report, urging 
the importance and necessity of securing the necessary ap
propriation by the government for carrying to completion the 
work already accomplished by the board appointed by the 
government to test iron, steel, and other metals. As an in
stance of value of the bO.ard to the government itself, as a 
consumer of the metals to be tested, the fact was stated that, 
in the columns of one government building now in course of 
construction, and in the beams of another recently buil t, 
more money has been wasted than would be required to de
fray the expenses in making tests for a year to come; and this 
waste, in a greater or less degree, is believed to run through
out the iron architecture of the country, both public and 
private, The. metAl parts of the buildings, public and pri-

vate, are alarmingly waste. 'fhe report was accepted, with 
a request to the hoard to prepare an appeal to Congress. 

Mr. Clemens Hersehel, of Boston, submitted a l)aper com
mendatory of the introduction into the United States of a 
metric system of weights and measures, which he support
ed. Mr. Coleman Sellers, of Philadelphia, suggested various 
objections to the introduction of the system�among others 
the very large cost entailed by the change, an estimate of this 
in the workshops of Sellers & Co. amounting to $150,000. 
He remarked t.hat we have already the advantages of the 
decimal system, which t,he (1erlUan peoplp did not have, and 
other advantages, to >lecure which the introduction of the 
metric systelll was mainly predicated. The subject was fin. 
ally disposed of by hs reference to a committee of five, to 
report upon it. at the next. annual meeting, in November. 

A paper, by Mr. \V ill iam P. Shinn, of Pittsburgh, on rail 
road accounts and returns, was next read and discussed . 
Sundry reports from special committees were then read, 
after which the convention adjoined sine die. 

- ------.--- . 4 • •  I • 
Tile Value oJ' a Trade. 

The old story of the uncertainty of riches and the im
p:>rtance of learning a trade is brought to mind by the fol

lowing, which appeared in a recent number of the New 
York Ledge1' : Karl Frostern, the old nail maker of Luben, 
in Silesia, was a jolly, story-telling man, who sang at his 
work, and whose busy hammer made merry music. 

Not far away lived Herr von Koben,a  wealthy land owner, 
whose only son, when not at school, was wont to come to 
the nailer's . where he would sit by the hour and watch the 
bright. sparks as they flew in showers from the ringing anvil. 

" Come, Master Conrad," said the nailer, one day in a jolly 
mood ; " why not set the world an example ? Show them 
that the son of a rich man can learn a trade. Who knows 
but that it may profit you one of these days ?" 

The youth fell in with the hUlllor of the thing; and pull

ing off his fine jacket, he donned a leathern apron, and 
went to the anvil. He was a hright quick Iud, and, when he 
had once attempted to make a nail, he had a pride to make 
it well ; lind so it came to pass that ere long he could make 
shoe nails as deftly and as well as could old Karl. 

'rime passed on, and Herr von Koben died, leaving his 
great wealth to his son Conrad. A few years thereafter the 
armies of Frederick came sweeping through Silesia, and 
Conrad's inheritance wal!! lost. In poverty he wandered 
away towards the mountains of Bohemia, until he came to a 
town where a host of shoemakers were at a stand for want 
of nails. Shoes were in great demand for the soldiers, and 
a great price was offered for nails. • •  Here, " thought Conrad, 
• •  is my opportunity. Let us see how Illy trade will serve me. " 

And he told tlw shopmakers if they would help him to a 
shop and a forge, he would make nails for them. 'rhey 
furnished him what waH required, and he went at the work 
in earnest. He made l)etter nails than had ever before been 
seen in that section. He took apprentices, and enlarged his 
shop, and in time Von Koben's nails were demanded on 
both sides of t.he mountains. By slow hut sure degrees he 
arose to opulence as a man ufacturer, honored and respected 
as the founder of his own fortune. And it all came, as he 
was proud to tell his children in the after years, from his 
haying learned a trade in his youth. 

�orttSPO'u4tUtt. 
' .. hc Vicksburg Cut-Oft". 

J'o tlte Editor of the Scientific American : 
In your issue of June 17, I find an article over the signa

ture of C. G. Dahlgren, evidently intended for a correction of 
errors in a former number, by some other party ; but in 
which Major D. has himself fallen into grave errors, which 
those who have read his article will readily perceive from 
reading the following correct statement of the situations be
fore and since the cut-off. 

Before the cut-off from Young's Point, the Mississippi 
river ran a little east of south about four miles, thence nearly 
northeast six miles, to the United States Cemetery, thence 
about southwest,half south, to Vicksburg and the landing two 
miles: in all, from Young's Point, twel ve miles. The river 
continues in this last direction about six miles below Vicks
burg, to Brown and Johnson's plantation, thence a little 
south of east to Warrenton, about three miles. The upper 
edge of the cut-off and foot of the island made thereby is 
immediately opposite the foot of Crawford street, a street 
running east and west from the river, and about the center 
of our city, the wharf, boat, and general steamboat land
ing being immediately above, and the Mississippi River Ele
vator Company's magnificent elevator, and the landing for 
the St. Louis, Memphis, and Vicksburg Anchor line of pack
ets, below it. The island itself, made by the cut-off, is about 
one and one half miles long. The present distance to Young's 
Point by the cut-off is about. seven miles ; hence you will 
see that the distance cut off is about five miles, nearly all of 
which is north of the center of our city, measuring from the 
head of the cut-off around the island to Vicksburg. From 
the above you will readily see that Vicksburg has not as yet 
suffered anything from the cut-off. I am not aware of any 
steamboat having passed our city, going up or down, since 
the cut-off, without landing, except coal tow boats with 
heavy tows ; nor do I believe that one has so passed. The 
damage resulting from the cut-off, if any, will exhibit its ef

fects years hence. In ieed many affect to believe that no in
j ury will result to our city from it, while others fear its 
final effects upon Vicksburg, its commerce, etc. By giving 
the abol'e a place in your columns, you will do a simple act 
of j ustice to OIU city, and oblige a thirty-eight years' Vicks-
burger. G. L. RECORD. 

Vicksburg, Miss. 
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PRACTICAL lIEClIANISJ[, 

BY JOSHUA ROSE. 

SECOND SERIES-Number V J .  

PATTERN MAKING. 

To give the required form to various patterns, recourse 
must frequently bl\ had to that useful machine, the lathe. 
The lathe adnrted for pattern work is strong and steady in 
the framework, to avoid the tremor resulting from the ll igh 
speed at, which it is driven. It. shoulrl he of good and dura· 
hIe workmam!1t ip and I:Ihould also be IlRndy, that. it> t.o flay, 
the parts requiring frequent adjustment shonld be provided 
with the readiel:!t meam; for accomplishing that end; and 
el:!pecially is this thfl case with the hand rest and the manner 
of holding it to the lat.lw b"d, as it is, in the progress of a 
piece of work, almO!:!t constantly changed in position. Fig. 
43 shows the method, still followed by lIIany wood turners, 
of holding the hand rest ; it is a primitive arrangement, 
but the tightening and loosening of the wedge, I<�, is found 
to take less time than screwing up the nut. In Fig. 43, A 

is the hand rest, II B the lathe shears, C the clanlp, and D 
the nut upon the bolt, E, the head of which slides in a 
groove running along the foot of the hand rest. It will be 
observed that the nut, being beneath the lathe shears, is 
somewhat unhandy to get at, and the wrench may not per
haps at the lIIoment be at hand ; while, in any event, screw
ing up II. nut with a wrench is a slow process. In some cases 
there is substituted, for the nut, a wheel with a tapped 
hole in its center; but it is still not perfect, because the 
workman, in slacking it off, gives the wheel a twist ; and 
while his attent.ion is absorbed in the intricacy of his work, 
the momentum of the rim of the wheel has kept it turning, 
so that it either unscrews itself altogether and falls off, or 
runs so far back that it requires handling twice to bring it 
home when refastening it. A much better method is now 
in many cases adopted; it is shown in Fig. 44, in which A A 
represents the lathe shears, II the hand rest, C the fastening 
bolt, D a piece hinged at each end and having through its 
center a hole to receive the fastening bolt, and a counter
smk or recess to receive the nut and prevent it unscrewing. 
E represents a hinged plate, and F a lever, having a cam at 
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its pi \'oted end. A slot for the fastening bolt to pass through 
is provided in the plate, K [n this arrangement, a very mo· 
derat.e amount of force applied to bring up the cam lever 
will cause the plat.e, D, to be pressed down, carrying with it 
the nut. Thi" arl'llngement iH simple, cheap, durable, and 
very handy, and may he applied on any existing lathe to the 
hand rest, slide rest, or tail stock. 'There are othl\r simple 
nnn use ful cont.rivances devised for the same purpose; but 
general ly speaking, the lathe requires to be designed to ac. 
commodllte t.hell!, lind they are not superior in action to the 
H.'"st,em IIho\"(' described. 

The running" head of the lathe requires particular men. 
tion. The mandrel should always be of steel, turned true, 
hardened. and trued by an emery wheel after the hardening 
process. It should be well fitted to its bearing ; for if it is 
not, an unpleasant jarring noise will be produced when the 
latter is set in motion. 

Hard steel coned bearings are very desirable, and will 
work perfectly when properly made, lasting .practically un
impairf'd for yNlr� ,  They a rll, however, expenBivll to make; 
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and in view of the present active competition in producing I It remains now to provide, for large work, a means of sup
cheaply, most mechanics, knowing the difficulty attending ' porting the hand rest. The handiest is the portable tripod 
the proper fitting of this style of mandrel, feel more or less rest shown in Fig. 47. The legs, A A A, are curved so as 
dubious as to the perfection of such lathes until they have to get the rest close up to a large chuck. Heavy weights, in 
been well tried. Next to a hard steel coned bearing, we the form of a U, as shown at B B B, may be clamped, by 
should prefer a cylindrical one of hard brass : that is to say, means of the set screw, to the legs, to give additional steadi
a mixture of five parts copper, one part tin, and one quarter ness if required ; but if good spread be given to the legs, tlO 

part zinc. 'rhe length of the journal should be three times that they may form an angle of about 600 to the floor (taken 
its diameter ; the brasses should be made in halves, and ad· 
justed so that the faces of the braSHes are butted when the 
eap flCrl\WB are tightened home, and the journal is at a neat 
working fit, in the bearings. It. will then be a long time be
fore the brasses will require letting together for adjustment. 
If, however, the joint faces of the brasses are left open, the 
cap scrl\ws are apt to slack baclt, there being no pressure on 
them to retain them in their places. It is an advantage to 
have the mandrel bored nearly through its length, say with
in one inch of the tail pin or screw, whose coned end forms the 
bearing for that end of the mandrel. The size of the hole re
ferred to should bl\ as large as is consistent with the strength 
of the mandrel. Tilis arrangement is shown in Fig. 45. The 
usefulness of thh. bore or hole is that, when a number of 
small pieces require to bt turned, a nipping chuck can be 
screwed on the mandrel, and a long piece of stuff can be 
pushed up the hole, and the projecting end to be operated 
upon nipped in the chuck; then, when a piece is finished, 
all we have to do is to advance our long piece of Iltuff and 
proceed again. 

'l'he method ordinarily employed is to drive a plug into 
the mandrel, and form the projecting end to the shape re
quired. By this plan morl\ stuff is lost than is used ; and if 
the plug is not well fitted and driven, it loosens while be
ing operated u pon, to say nothing of the trouble of extract
ing the stub from the mandrel when the work is cut off. 
Another purpose served by the long bore is that it will form 
a guide for a boring bar. 

The cone pulleys should be as light as possible for a pow-

er lathe. Hard wood is very suitable for them, the manner 
of fastening to the mandrel being shown in Fig. 45. The 
cone pulley, A, is bored to fit the mandrel, B, tightly, and 
secured at the end to receive the light brass bush, C, wbich 
is keyed to the mandrel and screwed to the pulley. The 
reason for making the cone pulley of wood is that, if it were 
of iron, and consequently heavy, it would, from its weight, 
require time to get up to its full speed; and from its mo
mentum, it would take some little time to stop in both cases, 
especially if the work were heavy. The tail stock should, 
in addition to the hand wheel, be provided with an arm; and 
a lever, to give rapid motion to the spindle when used for 
boring purposes, should be added, the arrangement being 
as illustrated in Fig. 46, in which A represents the arm or 
or fulcrum, and B the lever, whioh is applied after the 
hand wheel is removed. The end of the screw must be cut 
like a double eye. The long hole or slot in the middle of the 
line is to allow for tbe difference in the direction of the mo
tion, since the lever moves from its end as a center, while 
the tail stock spindle moves in a straight line. The sup
porting frames of the lathe need not be very heavy, but 
should be well braced to the shears or bed, and screwed fast 
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to the floor. It is not an uncommon thing, when an unusual. 
ly large j ob is being done in the lathe, to brace or shore the 
lathe by means of braces placed between the lathe shears 
and the floor, wall, and ceiling. Of this arrangement it is 
sufficient to say that it is merely a makeshift, and is only re
sorted to when the floor is springy. In cases where it is ne
cessary to use one lathe for both large and small work, the 
countershaft overhead should be so placed that the belt will 
run quarter-cross when the lathe head is placed across the 
ewo, in which position therl\ will bl\ finll awing for large 
brdk f!'Om fi<)(lr t.o cei l ing, 
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from the point of the foot. to where the leg joins the bub), 
the weights may be dispensed withi and at the same time 
more space will be occupied, tlO that it may not be possible at 
all times, on account of surrounding objects, to get such a 
broadly spread rest into the position required ; hence a nar
rower spread, in conjunction with the weights, is, under lIuch 
condition, the most desirable. 

We come now to the various chucking contrivances em
ployed by the pattern maker. In Fig. 48, A represents a fork 
center, the taper part of which fits into the lathe mandrel in 
place of a center, the extreme end, B, being a fiat projec
tion, providing that there is a recess in the mandrel to receive 
it, as there should be. But if the lathe mandrel is bored up 
a great distance, then the extra length which may be given 
to the conical part of the fork will cause adhesion sufficient 
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to drive the work. The broad part is wedge-shaped on the 
edge view, the center point, C, being turned conical, similar 
to a common center. The center, C, acts to keep the work 
true, and as a guide in taking the work in and out of the 
lathe, while the prongs, D and E, drive it. This tool, how
ever, is only to be depended upon for small work ; for larger 
work, center plates are used. They are made of metal and 
screwed firmly to the work. Of these centerplates, one has 
a slot in it, so that it may be used in conjunction with the 
fork; while another has a conical hole in the center, which 
hole is made to fit the back center of the lathe. Tkey may 
be made of hard wood, screwed to a small iron face plate ; 
such plates are made useful for a variety of purposes. A 
pair of such center plates are shown in Fig. 49, A being that 
to receivoe the back center, and B that for the fork center. 
Another driving chuck for small work is shown in Fig. 50 

B 

the part, A, having an internal screw to fit t,he driving screw 
on the lathe spindle, and the point, B, being a coarse screw 
intended to screw into the work : which latter f.hould have & 
small hole bored up it to prevent (especially in the case of 
hard woods) the pressure of the screw from splitting the 
work. 

. . . . .. 
THE following imitation shellac varnish is used by many 

furniture manuf:J.cturars : Gum s:l.adarac It lbs, : p:lla rosin 
H lb •. ; bflnzil\P. 2 gallonll. Dill801v .. by Q. gllntlfl he/l.t, 
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WICKERSHAlII'S FIRE PLACE ARCH BAR. 
The usual support for tbe brick arch of cbimney fireplaces 

is a flat iron bar, made either !!traigbt or slightly curved. To 
tbis, the principal objection is the liability of obstruction to 
tbe passage of the smoke by reason of the thickness of tbe 
superincumbent brick arcb or wall. In order to obviate tbis, 
tbe inventor of the device berewitb illustrated employs an 

arch bar of improved construction, and comhines therewit.h 
a plate for directing the smoke. 'fhe front part of the har 
has a horizontal flange, A, on its upper edge, which is turned 
inward and made sufficiently wide to support the brickwork 
above. To the lower edge of the plate, A, is united the back 
plate, B, which extends upward and inward at an angle of 
about 25°. An inwardly projecting foot, C, Fig. 2, on plate. 
A, centers recesses ill the fireplace jambs, and thus firmly 
secures the arch bar. The ends of the latter, D, also pro
ject l aterally and enter recesses in front of tIle jambs. 

It will be perceived that, by reason of the thin lower edge 
of the arch bar, and also the inclination of the back plate 
and the smooth surface of the same, no obstruction is of
fered to the passage of the products of combustion into the 
flue. The back plate has also the additional function of turn
ing any downward-setting current of cold air, and thus cre
ating a whirl, which is claimed to aid the draft instead of im
peding it. Another result of the employment of this arch 
har is that the back wall, E, of the fireplace may be extend
I'd three or four inclles higher and at least two inches for
ward, thus increasing the heating and reflecting surface. In 
practice a supplemental flange or plate, F, Fig. 1 (which has 
the same form and inclination as the back plate, B), is sup
ported by a tongue pivoted on the latter, while its lower edge 
is attached to the fl'amework of the grate. Holes are formed 
in the front plate, A, to allow of the escape of heated air 
into the flue. The arch bar may be cast in a single piece if 
desired. It appears well calculated to improve the draft of 
chimneys and thl' heating capacity of grate firevlaces, be
sides affording sorne incidental protection to man tels from 
t-he action of smoke and heat. 

Patented through the Scient.ifie American Patent Agency, 
May 9, 1876. For further information address the inventor, 
Mr. Isaac McCown Wickersham, Harrodsburg, Mercer coun
t.y, Ky. 

.. � . . .. 
A NEW Al1TOlllATIC CAR BRAKE. 

Mr. Alfred James, of Seymour, Jackson county, Ind. , has 
patented (.Tuly 6, 1875) an automatic brake for cars, operated 

Fig. 1 .  

J titufifit !mtritau. 
nects witb tbe rod, e, Fig. 2, which draws in air through the 
opening, F, whence a pipe leads to the roof of the car. This 
air is compressed in the annular chamber, G, beside which is 
a cylinder, H, in the larger bore of which is a plunger, h, 
which acts on a yoke, I, which last connects with the swing
ing frame in which the sbaft, C, is mounted. The small bore 
of the cylinder, H, has an adjustable nut, J, and a valve act
ed upon by a spring, which valve, when opened, allows ac
cess of air from cylinder, G, behind the plunger, h. At M, 
Fig. 1, is the brake cylinder, in which are two pistons, mov
ing in relatively opposite directions so as to act on the brake 
levers, 0 0'. 

The air pressure at which it is required to operate the 
brakes is regulated by adjusting the valve in H. As soon as 
pressure is generated in G, the air passes to the brake cylin
der, M, and shuts the inlet valve there located. All soon, 
however, as the desired point is exceeded, the valve in H 
opens, the air enters behind the plunger, h, acts on the yoke, 
I. and so pulls the friction wheel out of contact with the 
axle, thus stopping further storage of compressed air. Now 
when the brakes are to be applied, the engineer pulls a cord 
so as to swing the lever, T, as shown in Fig. 1. A rod con
nected to this moves a bell crank on the brake cylinder to 
close a discharge valve thereon. By suitable mechanism, the 
inlet valve is then opened, the compressed air forces the pis
tons outward, the brake levers are acted upon, and the brakes 
applied. The brakes can be thus thrown into action on any 
single car or any number of cars. No special engine is re
quired to compress the air, as the power is obtained by lhe 
advance of the train. The accidental uncoupling of the cars 
is sufficient to throw t.he brakes int.o action, and injury to 
the hrake system under one car has no effect on the rest of 
lhe train. The inventor may be addressed as above . 

.. � . �  .. 
TOLlIIAN'S IlIIPROVED LAlIIP CHIlIINEY. 

We illustrate herewith another simple patented household 
convenience, from which no doubt a considerable sum will be 
realized. It consists of the ordinary lamp chimney with a 
hole through H, by which the necessit.y of removing t.he 

same in order to light the wick is avoided. The device is 
shown in full size in Fig. 2, and the chimney attached to the 
lamp in Fig. 1. The hole has an eyelet fitted in it, from 
which extends a shank downward, to form a support for the 
cover, the stem of which is pivoted. The shank and stem 
are set so as to spring the cover slightly into the aperture, 
which is tightly closed by the convex side of the cover press
ing against the eyelet. Simple as this invention may seem 
to the general reader, it belongs to that class of patents 

I which often produce to the inventor much more money than 
greater inventions on less used machines. 

Patented through the Scientific American Patent Agency, 
by compressed air and embodying some novel and interesting May 30, 1876. For further information address the inven
mechanical feat.ures. Larger drawings than we are here able tor, Mr. Elijah Tolman, Jr. , P. O. box 48, Taunton, Bristol 
to present are necessary to convey a completl' idea of its con- I county, M8.IIs. 
struction, but the annexed diagrams will suffice to give a ! � . . . .. 
general notion of the new points. I William D. BU88ell. 

Fig. 2. By the death of Mr. William D. Russell, president and I business manager of the Baxter Steam Engine Company, 
i Newark, N. J. , loses one of her most energetic and promi
i nent citizens. On Friday evening, June 16, Mr. Russell re-

(j 

Under the car is arranged an auxiliary shaft, C, Fig. 1 , 
carrying a friction wheel, D, which, by the action of a coiled 
spring. is drawn against and rotated by the car axle when 
he vehicle is in motion_ A pitman on the wheel, D, con-

I 
turned to his home from Philadelphia, and at about ten 
o'clock was taken ill. A physician was at once summoned, 
and pronounced his attack one of paralYliis. Shortly after 

i midnight he fell into a stupor, and died in the morning from 
I affection of the brain. His disease is suppcsed 10 have been 
caused by mental strain, in view of pressing business en
gagements, and possibly from being Iilverheated while at 
Philadelphia. Mr. Russell W8.11 for many years engaged in 
the rubber business in New York city, but some years since 
became a large stockholder in and president of the Baxter 

Steam Engine Company. He W8.11 also interested in the Bax
ter Steam Canal Company. 

We have known Mr. Russell for many years, and can at
test his many good qualities. He was genial and pleasant 
in his intercourse with men, and will be missed by a large 
number of personal and business acquaintances. 

.. .  11 .. 
ELLIOTT'S APPARATl1S FOR APPLYING CROTON OIL. 

Croton oil and other substances possesliing similar quali
ties are used by physicians as counter irritants to subdue 
and destroy internal or deeply seated diseases and to induce 
or substitute therefor a superficial inflammation. The ex
ternal application of this medicament is attended with very 

beneficial effects ; and in order to admit of said application in 
an easy and expeditious manner, to avoid unnecessary suf
fering - to patients, and to insure II. proper deposition of the 
irritant, the present device has been contrived. Fig. 1 shows 
the method of its manipulation, and Fig. 2 its internal con
struction. 

The apparatus consist!! of a c8.lle 
or tube containing at one end a re
servoir for the reception of the ir
ritant. At the bottom of the case 
a roller is pivoted, the whole pe
riphery of which is studded with 
needle points projecting a short 
distance from the surface. The 
position of the roller within the 
case is such that a portion only 
of its diameter projects beyond 
the lower open end. The irritant 
is conveyed to the roller by means 
of a peculiarly constructed taper
ing stopper, the lower portion of 
which is contained within a circu
lar brush, the feather ends of which 
rub against the needle points. 

The operation of the instrument 
is 8.11 follows : The croton oil is con
veyed to the roller by slightly 
loosening the taper stopper in its 
seat, an application which is great
ly facilitated by the double mill
ing on its flanged head. The oil 
runs down the brush, and is even
ly spread upon the needle points 
as they pass through the brush, 
eacb point being entirely and fresh
ly coated with oil at every revolu
tion of the wheel ; thus, as the roll
er is passed up or down on the sur
face upon which the counter irri
tant is to be applied, no needle 
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point enters the skin without leaving a deposit; and a pecu
liar advantage that this mode of applying the oil has over 
the ordinary method is that the needle point enters and 
leaves the skin at different angles, thus enlarging the hole 
at the bottom of the puncture and causing the oil to be de
posited therein. Another advantage is that, on tender or 
particularly painful spots, the roller can be applied with the 
utmost delicacy of touch, in a striking contrast to the appli
cation of the pounding instrument now in use. And lastly, 
a large amount of surface can be perfectly, as well as ex
peditiously, covered or acted upon. 

The invention W8.11 patented in Canada, February 1, 1876. 
For further information address the inventor, Dr. J .  W. El
liott, Box 76, Toronto, 'Ontario, Canada. 

• fl . ..  
Or-Roulu. 

The or-moulu of the brass founder, popularly known as 
an imitation of red gold, is extensively used by the French 
workmen in metals. It is generally found in combination 
with grate and stove work. It is composed of a greater por
tion of copper and less zinc than ordinary brass, is cleaned 
readily by means of acid, and is burnished with facility. To 
give this material the rich appearance, it is not un frequent
ly brightened up after dipping by means of a scratch brush, 
the action of which helps to produce a very brilliant gold
like surface. It is proiected from tarnish by the application 
of la.equer_ 
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Dn'BOVED XILITABY TELEGRAPH. 

We extract from La Natllre the annexed engravings re
lating to M. Trouve's new military telegraph, an apparatus 
of very ingenious construction. It is composed of a cable 
containing two wires, which is extended between the sta
tions; and at each of the latter is a battery and instrument. 
The stations are simply the individuals who work the line, 
and instruments and batteries are secured to their persons. 
The officer on the right, in Fig . . 1 ,  is supposed to be estab
lishing a line. Attached to his belt is a box containing the 
battery ; and to this is connected the telegraph instrument, 
which is about as big as a watch, and which can easily be 
carried in the pocket or hooked 
to an epaulette. The soldier 
shown starting off with the line 
carries on his back, knapsack
fashion, an apparatus which is 
represented in detail in Fig. 2. 
On the upper part is a large coil 
of wire, and below is the batte
ry in a box. The instrument 
during transportation is hooked, 
as shown in Fig. 1, to the frame 
of the apparatus. 

As the soldier advances the 
cable unwinds. If, for exam
ple, he is a skirmisher sent out 
to reconnoitre, he can now trans
mit intelligence of his discovery 
of the enemy, since he has only 
t.o unhook his instrument and 
signal. Each coil carries about 
six tenths of a mile of wire. 
Signals can, however, be sent. 
from any point within this dis
tance. The cable is insulated , 
each conducting wire being cov 
ered with rubber, and hoth uni 
ted being enveloped in the same 
substance. With this safeguard, 
the cable can be laid over moist 
earth or even through streams, without its electrical quali
ties becoming impaired. In laying the line, however, the 
soldier is required to select a course as much away from 
roads and open country as possible, and to extend his wire 
on trees, so that it will be out of the reach of injury. Two 
men may, of course, be sent out ; so that, when the coil car
ried by one is exhausted, the other may attach his cable, and 
thus extend the line for several miles. 

Fig. 3 represents the telegraph instrument at one half its 
natural size. It is simply a case of metal containing an elec
tro-magnet which, when the current passes, attracts its ar-

TROUVE'S MILITARY TELEGRAPH.-Flg. 2. 
mature with an audible click. This amply suffices for send
ing sound signals. The key for transmitting messages mere
ly closes circuit, and is arranged as shown at the upper part 
of the case. 

----------�.�.H.�.� .. __ ---------

The F'alltellt Vable Telegraphy. 

On a recent occasion, when all the Atlantic cables were 
interrupted except the Direct, the entire business for two 
days was done on this one wire, and the average speed main
tained for 48 successive hours was 10�  words per minute. 
The highest speed attained was 18 words per minute. Length 
of cable, 2,500 nautical miles. This is the fastest ocean te
legraphy ever executed on a cable of equal length. 

. .. . ..  
A Relic of" Slavery In England. 

Mr. Samuel Smiles, in his recent excellent little work en
titled " Thrift, " devotes a chapter to the consideration of 
why it is that English workmen, earning, as many do, better 
wages than the average class of clerks, are unable to live 
thereon. After examining various probable causes, he comes 
to the conclusion that the reckless extravagance and indiffer
ence regarding the future, peculiar to many of the highest 

leitufifi e jmtrieau. 
paid laborers, must be what Darwin would call an inversion 
-in this caae an hereditary remnant of the original savage 
-(lr else a survival of slavery in the state. The facts which 
the author gives in support of the last view will surprise 
many, for it is not generally known, we believe, that actual 
slavery existed in Great Britain up to the beginning of the 
present century. In ancient times the Saxons were notorious 
slave dealers, and the Irish were their best customers. After 
the Norman conquest the Saxons became slaves themselves ; 
and it was not until the commencement of the 15th century, 
in Henry IV.'s time, that Saxon mechanics were allowed to 
put their children to school 

TROUVE'S MILITARY TELEGRAPH. 
Queen Elizabeth emancipated the last serf!! in England, 

but the Scottish serfs were not freed until 1799. Before then. 
colliers and salters belonged to the soil. They were bought 
and sold with it, and their masters simply provided them 
with the sustenance necessary to keep them in working con
dition. They never were required to save for any purpose, 
for they had no right to their own savings. The habit of 
improvidence was then formed among the colliers and iron 
workers, and it still continues. 

'4 • • • .. 
V lleCnI Reclpell Cor the Shop, the Houllehold, and the 

Farm. 

A new cement for uniting metallic to non-metallic sub
stances is composed of thin-made glue mixed to the consist
ence of thick varnish with wood ashes. The ashes sh'>uld 
be added gradually to the glue during ebullition, with con
stant stirring. and the cement s�uld be used hot. 

A strong mucilage capable of fastening wood or porcelain 
and glass together is made of 8t ozs. strong gum arabic solu
tion, to which a solution of 30 grains sulphate of aluminum 
dissolved in t oz. water is added. 

Carbolic acid paper, now largely used for packing fresh 
meats, in order to preserve them, is prepared by melting 5 
parts stearin at a gentle heat and then stirring in 2 parts 
carbolic acid., and afterwards 5 parts melted paraffin. The 
mass is well stirred until �ol, and is then applied with a 
brush to the paper. 

Care should be exercised in handling carbolic acid, as in 
certain cases it is an active poison. A saturated solution of 
(�arbolic acid in alcohol, with an equal quantity of water, 
rubbed into a scratch on a cat's nose, has killed the animal 
almost as promptly as prussic acid would have done. 

A method recommended for removing moths from carpets 
is to pour strong alum water on the floor to a distance of 
half a yard around the edges before tac;king down. Then 
occasionally spread dry salt over the carpet before sweeping. 

Thg best method of producing crystalline surfaces on 
tinned iron and other metals is to. immerse the plates for 
not longer than 10 seconds in a mixture of 3 parts hydro
chloric and 1 part nitric acid diluted with an equal bulk of 
water. Wash the plates in water after their immersion . 

. ... . 
Artlftclal Tobacco. 

Tobacco leaves for the manufacture of Havana cigars are 
now being produced in New York, thanks to the industry of 
some of her citizens, aided by the progress of chemical sci
ence. The material used is a kind of brown wrapping pa
per, made of straw especially for this purpose. The paper, 
after coming from the mill, is saturated with the j uice 
pressed from tobacco stems and other offal ; then the sheets 
are rolled through a machine, which gives them the perfect 
appearance of the tobacco leaf, and the peculiar spots are 
printed on them as on calico. The paper thus prepared is espe
cially adapted for wrappers around the cigars, and is such 
an improvement on the natural tobacco leaf (being much 
stronger, more economical, and easier of manipulation) that 
the Havana cigar makers desire no other wrapping for ci
&,ars, and import it largely from New York ; and no Havana 
steamer leaves here at present without taking out quantities 
of it. These figure up, according to some authorities, to 
5,000 reams in one cargo, and occasionally as much as 30, -
0 00  reams o f  this artificial tobacco leaf has been exported. 

It is stated that this tobacco-flavored straw paper makes 
also a filling superior to the genuine leaf ; and it is ;m
poasible to detect the delicate film of paper interlapped with 
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some broken leaves of real tobacco in the finished cigar, 
which the paper so very neatly holds in form. Besides 
this, the paper leaves no residuum other than a pure light 
gray or nearly white ash, just like that of the best quality 
of tobacco. 

• • • • • 
The Manufacture oC Glucolle. 

As there is just now much inquiry as to the process of 
making glucose or grape sugar directly from starch or other 
vegetable matter, the following will be of interest: 

Dilute sulphuric acid and the fecula of the potato are the 
active agents in the production of grape sugar from starch. 

The principal processes are the 
following : The boiling of starch 
meal with dilute sulphuric acid 
is effected on a small scale in 
leaden pans; but in an extensive 
preparation, iron pans are em
ployed. The requisite quantity 
of water is first heated to the 
boiling point, and to this is added 
the sulphuric acid diluted with 
3 parts by weight of water. The 
starch is also brought, by the 
addition of water, to a milky con
sistence. The liquids so pre
pared are mixed, and the boiling 
continued until all the starch is 
converted into sugl>r. An inter
mediate stage, not usually no
t.iced by the manufacturer, is the 
conTersion of the starch into dex
trin, which, in its turn, suffers 
conversion into sugar. The en
tire conversion of the dextrin 
into grape sugar cannot be with 
certainty ascertained by the io
dine test., as sometimes a purple
red tint is produced, while in 
others there is no change. The 
most reliable test is that with al

cohol, founded on t.he well known insolubility of dextrin in 
an alcoholic menstruum. If no precipitate is thrown down 
there is no dextrin remaining, and the conversion has been 
entire. The proportions of materialS are, generally, to 200 
1I>s. of starch, 4 1bs. of ordinary sulphuric acid of 60° Baume, 
and from 80 to 100 gallons of water. The conversion of the 
starch and grape sugar is hastened by the addition of a small 
quantity of nitric acid. The separation of the sulphuric acid 
from the sugar solution is a most important operation, for 
the color, purity, and flavor all depend upon success in this 
stage of the process. The acid is neutralized with baryta or 
lime, with either of which it forms an insoluble salt, deposi
ted at the bottom of the neutralization vessels, and leaving 
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a clear supernatant sirup. The baryta can be employed as 
a carbonate (witherite), and is, without doubt, the better 
neutralizing agent, sulphate of baryta being very insoluble. 
Lime, although ordinarily used, forms with the sulphuric 
acid a sulphate (gypsum) that is not perfectly insoluble in 
water. It can be employed as marble dust, chalk, or caus
tic lime. The neutralization is completed in the boiling pan 
while the sirup is still hot. For every pound of sulphuric 
acid so much pulverized marble is required as the varying 
strength of the acid may demand, about pound to pound. 
After the addition of the marble powder, and when the ef
fervescence has subsided, the Jiquid must be tested with lit
mus paper, or, better, with tincture of litmus; if the sugar 
solution be neutralized when at 26" Haume density, the fol 
lowing evaporat.ion will concentrate even the smallest quan
tity of sulphuric acid which may have remained, and render 
another neutralization necessary. To insure perfect neu tra
lization, it is useful to add an excess of carbonate of baryta 
in the proportion of 5 to 10 ozs. to every 10 Ibs. of sulphuric 
acid. The evaporation and purification are similar to those 
employed for other sugars. 
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lOW YOU ACADEJlY 01' SCIEICES. 
A meeting of the New York Academy of Sciences,forme�ly 

the Lyceum of Natllral History, was held recently in 
Professor Mayer'S lecture room, at the Stevens Institute of 
Technology. 'fwo communications were made by Professor 
A. M. Mayer and one by President Henry Morton. The first 
paper was by Professor Mayer on 

CROOKES' RADIOMETER, 

and on some results obtained by the action of sound pllises 
on an apparat,us constructed in a similar manner. Crookes 
was led to the construction of his delicate instrument in the 
following manner : He made a t,orsion balance consisting of 
a bar of pith suspended by a fine filament. One half the 
lengt,h of this bar was blackened. On exposing this appara
tus to rays from different parts of tIle prismatic spectrum, he 
found that the torsion balance moved through spaces propor
tional to the thermometric effect produced by the same area 
of rays falling on a thermopile. Representing the motion 
produced by the ultra-red rays by 100, those of the other rays 
were as follows: 
Extreme red . . . . . . . . . . .  851 Blue . . . .  · . . . . . • . . . • . . . . .  22 
Red . . . . . . . . . . . . .  · . · ·  . . . .  7 3 1 Indigo . . . . . . . . . . . . . . . . . .  8! 
Orange . . . . . . . . . . . . . . . . . .  66 Violet. . . . . . . . . . .  . . . . . . . .  6 
Yellow .  . . . .  . . . . . . . . . . . . .  57 lTltra violet . . . . . . . . . .  . . .  5 
(freen . . . . . . . • . . . .  · . . . . . .  41 1 

The difficulty of ascertaining facts in Nature, even by the 
most careful observers, is well illustrated here by the fact 
that Crookes overlooked the circumstance that he was here 
operating with a purely accidental spectrum, the proportion 
of whose parts depended entirely on the nature of his prism. 
Had he employed the normal or diffraction spectrum pro
duced by the passage of light through finely ruled gitter 
plates, his results would have been the same as those ob
tained many years ago in this country by Dr. Draper. 

Crookes found that the bar of the torsion balance was at
tracted when the apparatus contained air, and repelled 
when it was placed in a vacuum : also that the radiation 
from a candle on blackened pith was 5+ times what it was 
on plain pith. From these observations to the construction 
of the radiometer was but a short step. Two fine wires, at 
right angles to each other, were provided with little vanes 
of mica blackened on one side, and the whole suspended on 
a pivot and enclosed in a glass vessel, from which the air 
was exhausted by means of a Sprengel pump. When rays 
of light fall on this apparat.us, the differential action of the 
blackened and natural surfaces of the vanes gives rise to a 
continuous rotation. The rate of this rotation, and hence 
the intensity of the E'xciting cause, was obtained by means 
of a small electromagnet placed in the apparatus in such a 
manner as to register the number of revolutions by making 
a series of dots on a sli p of paper. 

Professor Mayer then exhibited this very delicate instru
ment to the meeting, and showed the increase in the velocity 
of rotation on bringing it nearer a soarce of light. 

In order to measure the repulsion of a blackened surface 
n a vacuum,Crookes employed W. Ritchie's torsion balance, 

described in the " Transactions of the Royal Society " of 1830. 
This is so arranged that the repulsion of the blackened sur
face twists a fine glass thread, to which is attached a mirror 
projecting a beam of light on a screen. By means of a screw, 
the circumference of which is divided into 360°, the glass 
thread is turned back again until the beam occupies its origi
nal position. The amount of torsion is then read off on the 
screw. The extreme delicacy of this instrument may be 
appreciated from the fact that the rh of a grain produces 
a torsion through 10,000 degrees or about 28 rotations of 
the thread. ' As it is sensitive to 10 of rotation, it is evident 
tha� 

,
we can thus weigh TO�OO of Th 1 U 0 � 0 0 oof a 

gram . 
A candle at a distance of 6 inches repels 2 square inches 

of surface of blackened pith with a force of 0 '001772 grain, 
at 12 inches distance with a force of 0'000444 grain. Start
ing out with the latter figure, and remembering that the 
effects are as the reciprocals of the squares of the distances, 
we should obtain at 6 inches a force of 0 '001776 : which 
differs from the result actually obtained by experiment by 
only the Tlnr*·inn. of a grain. 

After succtleding in constructing so perfect an instrument, 
it is not surprising that Crookes should be elated ; but it is 
to be regretted that he should express himself as he did in 
the following extract from his paper : .. A candle 12 inches 
off, acting on 2 sqllare inches of sllrface, was found equal to 
0 '0004U grains ; the sun, equaling 1,000 candles at 12 inches, 
gives a pressure of 0 '44000 grain ; that is equal to about 32 
grains per square foot, to 2 cwt. per acre, to 57 tuns per 
square mile, or nearly 3,000.000,000 tuns on the exposed sur
face of the globe-sllfficient to knock the earth out of its 
orbit if it came upon it sllddenly. " It is true he immediately 
modifies this statement . but it is liable to be quoted with
out the following disclaimer : " It must be remembered that 
our earth is not a lamp-blackened body enclosed in a glass 
case, nor is its shape s lleh as to give the maximum surface 
with the minimum of weight. " 

Still more mischievous,however,is the pretention to . .  weigh 
a beam of light. "  That it is not light which causes the rota
tion in Crookes' radiometer has been conclusively proved 
by Schuster ("Proceedings of the Royal Society," April , 1876). 
He made a radiometer having one arm a magnet. When a 
strong light fell on this apparatus, it overcame the directive 
force of the magnet, and caused it to rotate in the usual way. 
Now on floating the instrument in water, and holding a mag
net outside to keep it stationary in spite of the strong light 
falling upon it, the bulb began to rotate in a direction oppo
site to that which the light would have imparted to the 
"anet!, 

'titutifit �mtritau. 
The only plausible explanation hitherto offered of the in

strllment is the following : The vacuum of the Sprengel 
pllmp is not a perfect one ; but in the highly rarefied air 
contained in the bulb, the molecules have a much greater 
amplitude of swing than in their ordinary condition, there 
being vastly fewer in tIle same space. Hence the currents 
set up by the very feeble heat of the rays of light are suffi
cient to produce a milch more intense action than could take 
place in dense air. The blackened surfaces become heated 
more than t.he natural ones, and consequently repel more 
particles, the reacUon of which causes motion ; and t.he ap
paratus being frel' to turn,the motion becomes one of rotation, 
which continues until t,he effects on the two surfaces become 
equalized. 

To show that, the effect was due to heat, Professor Mayer 
interposed a glass plate between the apparatus and the dif
fused light from a window. The effect was to stop the rota
tion by cutting off the heat rays, while the light rays passed 
through freely. Rotation was also produced by placing the 
hand near the radiometer. 

AN ANALOGOUS APPARATUS FOR sOUND. 

In the next place, Professor Mayer exhibited an apparatus 
constructed by him to produce motion by means of sound 
pulses. Four glass resonators on cross arms were suspended 
by means of a string. On sounding an organ pipe in tune 
with the resonators, and bringing it opposite the mOllth of 
one of them, the resonator was repelled and the apparatus 
commenced to rotate. This experiment was the more strik
ing from the fact that, so far from any current of air pro · 
ceeding out of the mouth of the organ pipe, the air is actu
ally sucked in. as may be rendered visible by means of smoke 
from a cigar. The smoke is carried up the pipe even when 
the latter is closed at the top with cotton wool so' as to 
smother the sound. On substituting disks of cardboard for 
the resonators, they were drawn up to the mouth of the or
gan pipe with considerable force. When fine silica powder 
was placed in the resonators, it was thrown into violent 
motion on sounding the pipe. 

OBLITERATION OF sONOROUS sENSATIONS. 
Professor Mayer next described some interesting experi

ments, the effect of which will be to modify our present 
theories of audition. He took an American clock ticking 4 
beats a second and a watch ticking 5. At a distance of 
several feet from the ear, all the ticks of both could be 
plainly heard, even those which coincided. On gradually 
moving the watch away from the ear, a point was reached 
where the fifth or coincident tick of the watch became in
audible. A watch beating 4 times a second was then sub
stituted and set to gain 30 seconds an hour on the clock. 
Coincidence then occurred every 2 minutes. Removing the 
watch 24 inches from the ear, Us ticks became extinguished 
for 9 seconds at a time. 

To determine the relative intensities of these ticks,numer
ous experiments were made on still nights in the country, 
and it was fOllnd that the ticks of the clock became inaudi. 
ble at a distance of 350 feet, and those of the watch at a dis
tance of 20 feet. The ratio of the sqllares of these numbers 
makes the ticks of the clock about 300 times more intense 
than those of the watch. Standing at different distances 
from the clock, and holding a slender stick graduated to 
inches and .tenths against his zygomatic process, the experi
menter slid a watch along the stick (taking care not to touch 
it) until its fifth tick disappeared. The relative intensities 
of clock and watch ticks at the same distance being known, 
their intensities at the distances in these experiments were 
obtained by the law of reciprocal squares. The slightest 
noise or bree:lle renders the experiment impossible. 

In the same way one musical sound may obliterate the 
sensation of one higher than itself. To obviate the objection 
that this might be due to a change of timbre, Professor 
Mayer caused one of th� notes to sound periodically by open
ing and shutting the resonant box of a fork with the hand at 
regular intervals. Now on sounding another lower note, 
either from a fork or an organ pipe, continuously, its timbre 
could only be changed during the sounding intervals of the 
other note, and would be restored during the intervals of 
silence, if the objection is j ust. No such effect, however. is 
observed. The actual result is that the sound of the fork 
becomes more and more feeble, and finally its sensation is en
tirely lost. If at this point the other sound is stopped, it is 
found that the fork is still vibrating and emitting a sound, 
which had been completely overpowered by the graver one 
of the pipe. The same takes place if a closed organ pipe 
of the same pitch is s llbstituted for the fork and its sound is 
made intermittent. 

Another very remarkable fact is that even a very intense 
sOllnd cannot obliterate the sensation of one lower in pitch. 
When the ear ceases to perceive the lower sound, it is gen
erally found, on stopping the higher one, that the lower fork 
has entirely ceased to vibrate. Numerous experiments have 
been made, through a range of four octaves and on a score of 
ears. always with the same result. 

If  a sentence is read over and over in the same tone of 
voice and modulation, while an Uta pipe is sounding, it 
seems as if two persons were reading, one with a very grave 
voice (consisting of all the vocal sounds below Uta) and one 
with a high, squeaky. and nasal voice. The intermediate har
monies are obliterated. The fundamental tone of most notes 
is perceived as the strongest, because each harmonic is 
diminished by the sum of all below it, while the lowest is 
not affected by any of them. On sounding Uta together with 
an Uta free reed pipe, the component Uta is perceived un
affected in intensity, while all the higher harmonics are ob
literated except Mi, and Sol" which are very distinct. The 
deep residual sound of a New Tork fire alarm bell is heard 
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distinctly through all the noises of the street higher than it 
is until it dies entirely away. It seems in these experimentK 
as though we had a special sense for the lower sounds. 

Professor Mayer stated that since these discoveries he has 
repeatedly witnessed in orchestral music the entire oblitera
tion of all sounds !rom the violins by the deeper and more 
intense sounds of the wind instruments, while the bass 
viols llold their own. From the same calIse the clarinets 
lose their peculiar qllality and charm. '1'he leader probably 
heard them all ; bllt as the ears of the audience hold different 
relation of distance to the lIeveral instrumen tll, t.hey are actnal 
ly paying for his enjoyment instead of thei r own. His posit ion 
ought therefore to be that of an average hearer. 'fhe lawK 
of orchestration can only he arrived at by a f{ uantitatiYe de 
tennination of the intensities of all lIlusical instrulIlents. 
When quantitative analyses of the compound sounds in  the 
different instruments shall have been made, the composer 
will be better able to command such qualities of sound as he 
desires to bring out. It is evident that instrumentll to be 
used in orchestras must be differently constructed from 
those designed for solos or quartetts, and that they lllUSt 
have their peculiarities of timbre exaggerated. 

Professor Mayer concluded by stating that he ill at present 
engaged in determining the intensity of sounds either exiKt
ing alone or as components of compound notes. 

The meeting then adjollrned to Prcsident Morton's leCI li re 
room to listen to a communication on some fluorescent bod ieK. 

FLUORESCENCE. 

Professor Morton began by stating that the property o f  
lengthening the wave length of light rays, t o  which fluoreH· 
cence was due, was one inherent in a great range of bodieH. 
Fluorescence is produced when light rays of one kind life 
converted into another having a longer wave ; when t.he 
rays are lengthened so much as to exceed the limits of the 
spectrllm, they are converted into heat. A n umber of fl uor
easing substances were then exhibited, prodllcing effects o f  
indescribable beauty. 

Fluorescine, a substance having little color of itK own, 
fluoresced with a rich bright green when illuminateu with 
the electric light passing through blue or violet glass. 

Eocene, the tetrabromide of fiuorescine, which has natur
ally a delicate pink color in solution, became dark green 
under the same conditions. In this, as in the other solutions 
shown, the :tluorescence produced a very noticeable opacity. 

Purpurine,one of the coloring substances made from mad
der, became very opaque orange yellow. The tinctorial 
power of this and some of the other substances shown ill 
perfectly marvelous. As much as will lie on the point of a 
penknife, dissolved in a gallon of water, had to be diluted 
again with three or four times as much water to produce a 
good effect. Fluorescence enables us here to distinguish 
with perfect certainty between the natural product and ar
tificial purpurine. A piece of a dressing gown dyed with 
madder, having passed the last stage of its usefulness, had 
been employed for a long time as a rag to wipe up things in 
the laboratory. A bIt of this was treated to extract the pur
purine, and its fluorescence was shown to be perfectly distinct 
and characteristic. By thus analyzing a garment dyed with 
artificial preparations, we would be enabled to decide with 
certainty that it could not have been manufactured before 
the date of the invention of the artificial dyestuffs. 

Chlorophyll , made by steeping exhausted tea leaves in 
alcohol, is a liquid of a very deep green, so deep indeed as 
to appear almost black. It fluoresced with a magnificent 
crimson. 

A solution of bisulpho-bichlor-anthracenic acid, which is 
perfectly colorless, fluoresced with a purplish blue. 

A dish of nitrate of uranium crystals fluoresced with 11. 1  u 
minous yellow color. 

An extremely beautiful effect was produced by illuminat
ing a screen on which a large wreath encircling the mono
gram of the Stevens Institute of Technology was painted 
by means of different fluorescing substances. 

President Morton concluded by exhibiting some absorp 
tion bands, and pointing out how they serve to distinguish 
the substances by which they are produced. 

ASTBOIO:mCAL IOTES. 
OBSERVATORY OF VASSAR COLLEGE. 

The computations and some of the observations in the 
following notes are from students in the astronomical de 
partment. The times of risings and settings of planets are 
approximate, but sufficiently accurate to enable an ordiJlary 
observer to find the object mentioned. M. M. 

PoalUona oC Planeta Cor July, 1 8 '2'6. 
Mercury. 

On J uly 1,  Mercury rises at 3h. 33m. A. M. , and sets at 511. 
56m. P. M. On July 31, Mercury rises at 4h. 20m. A. M . ,  
and sets at 7h. 6m. P .  M. 

Mercury is at its greatest elongation west o f  the sun on 
the 8th, and can then be best seen. It should be looked for 
before sunrise, a little so uth of the point of sunrise. 

Venua. 

On July 1 Venus rises at 6h. 13m. A. M., and sets at 8h. 
30m. P. M. On the 31st, Venus rises at 3h. 21m. A.  M . •  

and sets at 5h. 20m. P .  M. 
Venus is becoming less and less conspicuous, and will 

probably not be noticed after the first week of J uly, being 
too nearly in range ", ith the sun. After the middle of 1.he 
month Venus should be lookad for in the morning, as is has 
passed to the west of the sun. 

Mara. 

Mars is now very small, and will not be noticed by ordi
nary observers. It will llC very l1ear Venus on the 5th, and 
may possibly be seen j ust after IUnset Bome 4,5. farther 
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north than Venus. Mars rises on the 31st at 5h. 16m. A.M. , 
and sets at 7h. 31m. P. M. ; it cannot at that time be seen 
at all . 

J upiter. 

011 J uly 1, J upiter rises at 3h. 45m. P. M., and sett! at 1h. 
35m. the next morning. On July 31, Jupiter rises at 1h. 
47m. A. M., and sets at llh. 35m. P. M. 

Jupiter is so well situated in the first half of the month 
that observers who have small telel:!copes(say with two inch 
object. glasses) can very well observe the many changes in the 
relative pOl:!itions of Us four 1 1 1 00118. A8 the first satellite, 
or the one nearest to J upitt'r, makes a revolution around 
the p' anet in less than ten days, it goes through all the 
changes, passing from east. t.o wel:!t behind the planet, and in 
front. of t.he planet from west to eal:!t (as seen in a telescope), 
becoming invisible by transit, by occultation, and by eclipse 
in that space of time. This satellite will show these 
changes of position between 7h. 30m. P. M. , and midnight 
on July 7, 8, 9, 14, 15, 16, 22, 23, 24. 30, and 81.  

On July 10 the third satellite (which is the largest, but 
third in the order of dist�.nce) will not be seen until near 
10 P. M. (Washington time), being in front of the planet ; 
on the 28th it will disappear at 10h. 14m. by going into the 
shadow of the planet. Young observers may learn much 
of this system of bodies by watching their movements, and 
may determine periods for themselves. 

Saturn. 

On July 1 ,  Saturn rises at 10h. 35m. P. M. , and sets at 9h. 
21m. the next morning. On July 31, Saturn rises at 8h. 
34m. P. M. , and sets at 7h. 16m. next morning. 

Saturn can be recognized on J uly 10 by its nearness to the 
moon ; and by reference to the Ame1"ican Nautical Almanac 
it will be found that the moon occults (hides by seeming to 
pass over it) the planet Saturn on August 6, and again on 
September 2. 

Uranull. 

Uranus is too nearly in range with the sun to be seen. It 
sets at Oh. 41m. P. M. , on July 1, and at 7h. 48m. P. M. on 
the 31st. 

Sun SPOtll. 

We are evidently passing through a minimum period of sun 
spots; as from May 26 to the present date, June 19, a period 
of 2::1 days, with a telescope whose object glass measures 
two and a llalf inches, no spots have been found. 

NEW BOOKS AND PUBLICATIONS. 

TROW'S NEW YORK CITY DIRfl:CTORY, VOL. XC., for the ycar clldlng 
May 1, 1977. H. Wilson, Compiler. Price $5. Ncw York city : 
The Trow City Directory Company, 11 University Place. 

WILSON'S BUSINl!1BS DlRECTORY, 1876-7. PrIce $2.50. Ncw York 
city : The Trow City Directory Company, 11 University Place. 

The peculiarity whlcb dlstlnllulshes directories from other books Is that everybody wants to consult them. yet few wlsb to buy them. In fact. there seems to be a kind of popular Idea that directories are only mallnilled silln posts. to be u.ed as freely as the signs on the street corners. This Is one disadvantage with wblch lilrectory I,ubll.hers a,'e ohllged to contend . and whlcb pre,·ent. the care and elaboration wIth whh,h their onerous tasks are performed from being recompensed as highly a8 they merIt. The two volumes above named are the oldest and best known works of their clas •• and po.sess a degree of accuracy which none other In this. or any other city. to our knowledge. possease.. In the city directory. there are 241 ,167 names, and there are seven Items (business, number, etc . )  to each name ; yet we are told there Is but one error to every 8.400 It .. ms. The number of names above gh'en shows an Increase over last year of 7.196. and also proves that the population of New York Is stcadlly growing. notwithstanding the aasertlon to the contrary by some despondent croakers. Allowing that each name represents live persons-for generally It Is only tbe name of the head of the family tbat I. given-the Increase since last year Is 811.980 soul.. Not only for the counting room and business man I. a directory u8eful. but In the household such a book of reference Is very convenient. 
THEORY' OF SllIIULTANEOUS IGNITIONS. By Brevet Brigadier Gene

ral H. L. Abbot, Major U. S. Engineers. Printed on the Bat
talion Press. 

This Is a treatise on the best method of securing the simultaneous Ignition of many fuses distributed throughout the charge of one long mine. The theory I. mathematically demonstrated at lengtb. and a portable machine, requiring only about four horse power. Is described. whlcb will supply an magneto· electric current ample to meet nearly any demand In submarine blasting on the most extensive scale. The paper has already been referred to In these columns. In our abstract of essays read at the last session of the American Academy of Sciences . 
POCKET BOOK OF USEFUL FORlllULAii AND MEMORANDA 1'OR CIVIL 

AND MECHANICAL ENGINEERS. By Guilford L. Molesworth 
New York city : E. & F. N. Spon, «6 Broome street. 

This Is the elllhteenth edition of the most convenient englneer's pocket hook extant.. It dlflers from the works of Haswell and Nystrom In containI ng very much less Information ; but It. contents embody just those useful suggestions and formul", with whIch every engineer IIl1s up the leaves of his private note book . It Is of the right size. and contal.,s just the facts which will bc convenient to the enl!:lneer when called to examine machinery. and to make rough calculations ; and not knowing exactly what the requirements are. he feels .afer If he has Ills rules and tables handy. 
A TREATISE ON UNITED STATES PATENTS. Edited by H. & C. How

son. Philadelphia, Pa. : Porter & Coatos. 
Thl. ls a neatly bound book of 160 pages. and contains more Information of value to patentees than any work of Its size that hao come to our knowledge . It not only dellnes the nature and score of patent •• but It .tate. what constitutes an Invention. and tells tile reader to whom patents are granted . how an acquired Interest may be 10Bt. etc. But the most Important feature of the book Is Its citations In brief frol1l decisions In the United State. Supreme Court on Import.aut and peculiar ca8es. which Illves the book a considerable value to the owners and workers of patent •• as such Informa. tlon cannot be had except by laborious search through elaborate law 

reports. 
HINTS TO YOUNG ENGINEERS UPON ENTERING THE PROFESSION. 

By Josepb W. Wilson, A. I. C. E. New York city : E. & F. N. 
Spon, «6 Broome street. 

The author. In this little pamphlet of 22 duodeclmo pages. has combined a good many .ound practical hints. and plenty of just the advice Which an engineering .tudent requires at the threshold of his profe.slon. It Is written In a pleasant half amusing style, doe. not about In moral reftectlonl, and. altogether. Is an agreeable and senslllie little work. More of the 8&me kind WGuid be welcomed by stuolents In other professions and trade • . 
OUB ROADWAYS. By " Viator." New York city : E. & F. N. l!lpon, 

«6 Broome streE!t. 
A�thJ:s W.l!) app.n� an,)nym '''A n� n "  tl their produetlons can bard ly 
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expect mueh deferenee paid t o  their opinions. The pre.ent pamphlet bas some lIsefnl lnformatlon on pavements In general. but appears to be .trongly devoted to thc Interests of an English wood· paving concern . 
THE CLERK OF WORKS' VADE ME(,'UlII". By George Gordon HOB

kins, F. R. I. B. A. New York city : E. & F. N. SPOil, (46 
Broome Street. 

A useful volume of practical suggestions for the architect cbarged with the .upervlslon of a building. It Is of course mainly In accordance with English practice and customs. which detract from Its praetlcal usefulness to our architects ; hut It possesses hints which may be found of Interest and 80me beneftt. 

DECISIONS OF THE COURTS. 

U nited Statell Circuit COllrt-Ealltern D1.trtct of N e w  

York. 
'nlE PATENT DRIVE WELL. - W I LLIAM. D • • \ N DRBW8 et at. "8 . '1'BEOnORR A. 

CA RM.A N .  l In Equity .-Before Benedict. J .  :-Declded April 24. 1876.J  

w�tg��::. ':,':1tJ:�:3?Uk�r3.:'''��fulha� �:i:� °io� ���t,:ss�::t ¥'h:.:'J':,� A. Carman for an Injunction and damages, because of an f:frlngement of thige�:�entage' of the claim may be ftrst eonoldercd. U is as follows : .. Wbat f:.lalm as my Invention . and desire to secure by letters patent. Is : The process of constructing wells lIy driving or forcing an Instrument Into 
�h':vf���� 1���ll�t��.!l��.c��&�J.':.WaW: a':t�e:el:�::"�br,:'.e�v!ng the earth 
� underst.and this patent to be a patent for a proceas. and that the element. of novelty In this process consists In the driving of a tube tightly Into the earth. without removing the earth upward. to serve as a well pit. and attaching thereto a pump. which process puts to Dractleal use tbe new prlnclfle of forcing the water In the water-bearing strata of the eartb Into a well 

H�"cW'II��� use of artlftclal power ap" lled to crcate a vacuum In the manfter 
A somewbat dlflerent reading of the patent may be adopted .  and Sllppor-te�.!'{tt�t�l!,�� t��� Igx��:s���� �g°J'r�Chl��,:::��,:!nup�n my mind tbat I shall rest my decision upon It. and leave rhe more learned Judl!:es before whom the patent must ohortly come to detect my error. and to uphold or �::�:.r �?�f�!��:las ?elng for a metbod of sinking a well pit by puncturing 
Tbe IDterprctatlo� have tbu. I!:Iven to the patent renders It unnecessary 

�h�'::'���:� :���:Ie.eg���n���e��:irv���I:�, s:�ll �r�i�rg�� �:d�'l:; puncturing the earth. 
sc��;s�r�e t��m:�C�nl�t���!Yn"C����h�e b���t��t����er�:�t'enfd�:: explained bls ldea to ot.bers. and cauoed the f�aslblllty of bls procp.s. to b� tested by act.u .. 1 experiment. Comment bas been made upon the fact tbat the part.lcular toolo and devices used In constructing tbe ftrot well. made were not rolnted out hy Green .  But .uch comment los.o Its force when It Is consldercd that the tools and de,ices employed In slnldng the Sb�t� ��n�fO�a��!I�� l�t���e���':l�e�u�lI�,n�:'praCtical use tbe new 
�::e��r��g���gJ.l�g�e::�ff :�t';, ���d:�lIv�I�':."Jfri�T .. �f p�::�1 g�I�'::"��� 
r����� �gec��t�: �\'����l:.ef:\I�: t?:b� P�����!t���!.tge"a�\!': �r::r:�lf::'; 
i:.�W!I':!ASl��"a":.r�hew:.:W�Yt�"i��w.'ita��,���':.'::'te:u��;·�;;.:rgr�:�1r:�:� 
tg:�e �::""l�ft J�t�I��ni:�t!odnO:",.�[ ���,:t ��:�����a:.:�;na�e:����� ment so olmple. and Involving tbe mean. lu sueh cnmmon use tnat It could be tested by any one upon the mere otatement of tbe Idea. III the present Instance the llroce_s was at the outset put t.o tbe teat of an experiment conducted near Green ' s  bouse. In hi. presen�e. and under his directions. HI. Ide ... and bls proeess of lluttln" It. Into pl"Rctlcal uoe . t.hen beeame part of the prollerty of the puhllc. aval1�ble for tile purpO.AS Intended. unles. It be secured by the patent In que.Uon .  Ruhsequent �xllerlments are spoken o f  I n  the Avldence. wblcb may Droll-
�;:l.�:n��a�7t?s hJlr��[I';,�:�:l'h.:'.�:����n�i��rtl::::�;deer: hr.:'���c,;e.d In 

Furtbennore. It. 8hould be remarked In thl. cOD"ection tbat. when Green ftrst . •  tated his Idea and deocrlbed hi. process there. w"re two pOints of doubt, one wb.·ther force could he c.lled Into operat.lon lIy t.be cr�atlon of tbe vacuum .uftlclent to overcome tbe re.lstance of the '011. and aflord a supnly of water t.o tbe pump ; the oll.er. whether practlcallv a tube could be driven to a watpr-bearln" stratum of the earth under various condition. of 8011 . always exclndlng, of courAe. rock formar·fons. Th .. IWne,...l utllUv of the Invention depenl\ed pl"lnelpally Ullon tbe result of teoto apllilml I." the lalter of the.e point. of dnubt.. A wid .. ranlle of .ub.eQuent experiment might. the .... fore. well he allowed for sucb an Inven-tion . notwlth' tandlng the elrcu ..... tanee t.bRt I.be ftrst experiment nroved thltt t.he principle was sound . aud coula be usefully applied In .ome circumstances. Up"n tbls lJranch of tile .... e. the couteutlon has been whether nreen was the Inventor. or Bvron Mudge . t.he person who . under tbe dlreetlon of Grceu . condueted t.be earlv exp"rlments : and a nat·ent I.oued to Mudge .Octob"r 24. 1R65. ls oet. up ln tbe an.wpr. The defend.nt do •• not. however. cla.im nndr.r Mlldfle ' a  PRtP.llt . or unfler Rny Datent. to fA�t. therr Is no nRt�nt to IIludl!:e. as his orlglual Datent was .urrendered : aud upon bls appllrll.tlon for a relssup. a case of Interference between him and Grpen was declflred . whlr-h, after a Revere contCAt. unon a larJlA amol1nt of te .. ttmonv. ancl aft�r careful argument.. was deel�ed In favor of Green. No patent to Mud"e 10 tberefore In thl. caoe. nor I. Mudlle cal'e� a. a wltne ••.  But. the .lefend8'lt conten�B. as hp. may rlghtfullv do. t.hal. the evIdence sbow. Mul\ge to be the Inv�nt.or. and not Green . I cannot ftnd upon the evidence that tbls defenRe 10 ,uotAlned ; on the contrary. It appears quite clearly t.hat. the Invpntor was Green . A natent to James Su .... p.tt. l. also Bet un. Tbat. bowever. 18 not a pat.ent for a process. hut. a comhlnatlon which do •• not Involve the use of Gr�en ' 8  prnr.r.aR. Rnfl to which Gref"n makeR no cIRlm . The wbole question of nrlor u.e mav at. thl. "lace be �I.nosed of. " It Is. of courfle , tl"lte that. prfor tn Green's Invpnt.lon , wRte'r' had been pumped from a bole In the ground .  and from a .mall hn'e .  Do" bt.le.o. It I. alao true that, 1n some Much CRAe. where R numn had been lo�p.rted In a oma,l hole. for tbe nurno.e of r�lslnll the .... from the water found t.heffln . th� principle of Green'o lnvenUon ",av .. t times have been called Int.o op .... rn.tlon . No such (,!Rse 1111 hel"f! 'Pro,ped : out If RltCIt fact were 'Proved. qrCf'!n's rI"ht to a patent would not tnereby 1m defpBt.ed. " chanre nneraUnn of a prlnclnle unffCOgnlzed bv .. ny oue ot t·hp time. anrl fr"m which no Informot.lon of Ito exlst .. nce . and nn kn"wledlle of .. method of Its emn'oVT1lent I. derlvpd bV BUY one .  If nroved to bave oecurred. will not he o" ftIclpnt to de. 
�e;:..t,:'t�c�f�r::dl���m��� :::� �:;��:ke!�r :v,!rl��'."��"an �y putting It to 

As h .. arlnlf upon the Question wbether the Ide .. clAimed to have been conceived bv Ilreen . Rnd to have been put to n .... rtlcal PRe hv blm In hi. "roce.' . bad before t.hat been ... nnwn and ap"l lpd. ,I. .hould alto be noticed t.hat. while t.be �dvanta"es of tbe nroce" claimed I,v Green .. re many and obvlo"s. and ltU.boullh sInce the �ate clalmpd for hi. Invention numerous pat .. nt. h .. ve bep" Isoued-oome 1!11'. I think t·he evideMe .bows-for In.truments to be nsed In puttlnll down t.l1e tubp. nf .ucb well •. no application f"r "ov 8ur.h patf"nt an'Pears to have bp.pn made before t.hJt.t time ; moreover, thp. Inventfon . when It wa8 Rnnounceil by Grpp.n .wa� 'l"fl!celved flR flo OOVf!ltv. flOft slncp then an extensive buslneRRof construct·lncr "rlven we1l8 1'1u ""runglnto 
:f':1�!"�gr.t��:�:"c�r,,,����Jm���':.';i;.e�h:�?t'i,�.:'.'::�.i:. of l�'1h�� Si�W. 
•. Ion� the numbe? l. stated bv a wltDesolo be 1!!o.1W �nd UPWBrd . "'be cbanlle In the art of well makln" whIch the evldenr.e dl.cI08PO. of ItoP'f. Ifoes far to DrOVe novelty. Indeed . when It. 10 conAldp.red tbat tbe .... ethod. ln ',.e for ohtalnln" a supply of wR.ter from the earth �re matter. of �ommon lrnowledsre. and t.bat. a weU Is a t.hfn� o� p.vervdsY' "flP.. evervwhepp.. rp.1crencf! 
rnAV he made to tbe common knowledge of mankind tn .hnw t.hat. lt. b ••  not. IlIWRVR beflln underRtnod t·hat. A. sunnlv of ""atel" mfloY bp ohtalned In Almolilt anv nlace hy simply drlvlnlf down tlp.ht lu tM earth a tI,.bt· tube and Btt�ehInp. therr.tn a numn. Rven now. It I. dOl1bt'ess a nrw tlolnll t.o many. to be tn'd t.bat If ... n "rdlnarv well from whl�h thp. watrr I. drawn bv a Dumn be 
rl������ :;\�:�\I":�I;�: ���������:.:�:�: around the pump. the prol\uc-

My c"ncluolon upon t·bls b,.,.nch of the CRse. thcrp.forr. IA tbot tbe Inv�n-
���\'.ri':d��eGr��� ���b,:'�� ��'dw,,'!.��u����e��i;,"" a:;,t��n��i.;:nd Is properly 

T come now to conshter thp lIuellt·lon of tlpdlcat.10n . fl.nd R.hA.ndonJY1p'lt. 
:.!'���I�e��':i'�.b�rga:'� tbe evidence berc. and Is a question as Important as 

It I. r.ontended t.bat nrecn. at the tim .. of hlo InvP11t·lon . dedlr.ate� It to the public. and al90 t.hat be abandoned It as not wortby to be patented . 
HISTORY OF TIIX DRIVE WBLL AND ITS INVENTOR. The law nertlnent t.o t.ht. hrancb of t·hp. Inqul,." 10 t',e 'I\W In fnrre nrlor to Januarv. lRf1R. Bv the plLtent act nf lR'l11 . ... well ... by tbe Revl,pl\ I<t"tutr. • .  a1 1  rillhtR prev10lllillv acqnlred wrre nrp.flp.rve" .  Th,; law lI'ovemlTIIZ' hr'r'e 1111 t,o be found. the-refo'r'e . In thp. Ret .. ot 1�9R a.nd nf ltm9. alii t.hoflp. Rt.atUt.P.8 hRve heen IJ'lterprf'!teft and A tmltp.d hv thp C011rt,R. The "flCtS TP.]fP.tI Ul'Ion IlS "hnwIng .. "pdleat.lon of hls lnvrnt.lon bv (>repn ore that. hp ne."..IttM R well made hv hi .. DrO('lf!1UI At thp. fnfr I!'1"Oltnd8 In CO'r'tlsnd. whp'r'P. t.hf! AP.lP6n.tvslxt·h New Vn'r'k ReR'lntent·. of wh1r.h he Wn.A ('olonel. WIt,R thp'l RtAt·lnn.'ff . t.o bp thf'rp. puhllcly used. and thq,t. hp. 8rmnJrprl for nrov1dlnllt11bp.� t.n hp. t.IlJren with his .. ",,,,pnt when It Ahol1'd movc . In order to 8unnlv It with wat.er whf!" In hOAttle 10cAlUleR . That thp.Af'! fa('t'l do not a",ount, t.o B "etllcRt" 011 I tblnk I. n ... ln. The occa,lnn which called fnrth thl. Invpnt.lon ...:". the "" lmor that. the rcbp.ls were 1ntend l",!' to nn1Ano the wells In plq,Cf!fII whf"re t.he Union armv ml�'ht �ome. and tbe repo'r't thA.t, .. omn nart of thn TTnlon army had been r.ompell ed t.o S11M"ender "or thr waTtt. nf watp'r'. Thf"rP. WRR RnnpORp.d t.o br. p n�r.eMlt,y fnr Romp fnM11 of wp.ll that w011ld he thZ' .... t . • to n� Yent t.he pO'.lbl,ltv of nolson . an� th .. t cnuld be conot.ru"te� Qulr.1<ly. cbrOIlIv. And eAsUy. Rn aR to bp. aVlll1able for a ,"nvfTt"! "'r'''tv. TTnrler thp. ''Prpqsn'r'e of tltls 'omnDt)RerJ neceRfdty. O'r'np" r,onr.p,(ved the lflea. of hlR wpll . "nit a]so de,1sed tbe mrthod hv which that Idea could h. nut ·to pr .. ctlpal l1.p . Onne cnncp.lvp.d .  " verY R1mnl,.. f'!xnerf�p.nt lVl'lutd �pt. t.h" Rountlne .... of t'hP. position 'hf" hl\d takr.n "ntl nta1nt.afnp.d. 1n d1li1CURslnn" had re"np.ctfnJ!' hf .. nlan . th .. t It wao M.slbl. tn �nrr.e wRt-er fro"l t·he earth Int" the nit of . well ��:,�:�"\�!��tit i'"�V:�u�'i.b:�r.J,'j.�d�be earth for a well pit. and creating a 

Under such Circumstances, It would be going far to 8&y tbat bls act of permitting the use of his proee •• at tbe camp In Cortland. where bls relll-
:�'l.t ::rl!hFg,/'tt�P. ���tO�£��v\tl�fo::l�t'i:;��:r:����tH� f:::.Tt��� amounted to a dedlcat'Pon of his Invention to public use, and worked a forfeiture of his rlgbt to It. But lt ls said the patent is lnvalld under the provision. of the act of 1889. The act of 1889. as has repeatedly been held. bas no eflect to Invalidate a 
g���io �g!e:�;�:�I�: f����g�:�:t o:n�htt�����g��em:.:-: :Jl:: trc'kh��� 
�"rd�:I:ngl��:!"n�"e"n�[o�'\,�n(}��!��'Prl��ru��� ���Wc�il��n��ro� ��re':t�� 
�� IM��:;�:S�Yd���t 8[�oJe(:M�o;�e:��s�V,o��e:i.t ��1a��c�Ut'h�t�rtg� 
�c:oR�i1trsl�'l�c:,'ri�n�,r�i�:s':fr\�C:I�f�c:�]��d:rC�::C�la�rr�u����:�c:se�: publicity and locality. as to compel the Inference that Gr"en knew of the u.e of bls proces8 1n their construction . It cannot be denied that knowledl/:e of the �utt.lng down of some of t.hese 
:,":'�:��e t:: lu,::"� ��o�'i'i,��:�(i .. ::a ���:r.r:ri'le�blt·e :n��t!W�� �"n3:r ��I�� 
bg�N�"n'"Al.'':a';:'d �'ri� :Jt�'h��� $���Uf��I�l ��e &'if����'e.'!:�Yn;I��,���� �� these wells . say that no knowledge of such wells came to tbem . It BeemB 
���e:ts::r;;u�h::��oJ�in�f�:;\��:��a:etr.:a���!;n;�r�f k�ri':i ,:gl�r:::. not 

Here It may lie noticed. also . that wells put down by .JameN !;u"lI:"tt. wer� 
��':.�e�: t'h�".:IM:��:��:���!":'nh 9';r�'::a;k���r.:e�*I:t'!."l�r,:'gc�u:,��n:; a drill. anda pump. (Haselden �8. 8gden. 3 Fish . Pat. Cas . •  378 . )  and which It Is a mistake to suppose neces8arll)" Involved the use of the process claimed by Green . It does not. therefore follow that knowledge of the fact that 
��f�����!'sd o¥'l1rg:::':���n� �:;t::'yne� '{,�c���:�7t.am/:ent:Jl!, ':,�tll�(�/C� 
�'{,fet��t�'l:r�o:v�� kn'::����I�':.dl�g�Ie"s��.::.c'i.-'::��\ �s�:��n,,��IM����n6 Fish . Pat. Cas . 1 S'iR.' 811f10rd. J .• ) I am of the OPinion that Green Is entitled to the beneftt oI the doubt raised by his own oath. and the testimony of the two Hunters. Again It I. contended that the aeknowledged fact that. Green made no applicatIon for a patent tlll .January. 1866. between four and ftve years after tile date of hls lnvcntlon. shows an abandonment of the Invention. llut. 
�,���t���'#;:fb� a �i��s:..:'l.;���o ��e�onno.Mred�e·T��n�f���t�s��:g:.:'�i 
��Ta�":�'d o:n&����':,��rl� ::',!';fv�fltt��:';I�:.?:�#��::· .!J;';���.Tt��::�,���� contemporaneous publle use. with the knowledge and allowance of the Inventor. a bar when It exceed. two years. but In the absence of t.hat and of any other colorable clrcumstanccs we know of no mere period of tim" which 
��.g��Ifo-';'.8�'iI�g��i.ecaa�.I.n�r�r of his patent. "  (Uussell and Erwin 
aJ: !�r g��,����tr:�c:u��I'i:�u��t;��: :t,I�r����g ���'g:::-I� �::�:�'�J deemed extraordinary. a .t.atement of these circumstances seems neces-8&ry. I premise t.he .tatement by repeating that upon tbe evidence there '8 no room to doubt the fact that Grcen at the time of his Invention clalmcd to have made a valuable discovery. and to have Invented a new process . Fur-
��'C��r:�;�:.�:a ��e�eI1�2�':.';:'t�:�Il����'lI�����I�C��%�\So 1l:"1'::i�r'�r�WO��: 
�:::3��I����Y:�·aw..::�I�agn�e:� ��lin��WI�t��.����::. ino.l�t.,,:ea:p�,�:: tlng soon to take part In the war of the rcllelllon . Wltbln a few day. after his Invr.ntlon. In the dlscbarlle of what seemed to blm to be his dU�. I ... felt 
�g�P:!����� ���t.yniu��':kl�f.\';\'t:!�"o�� 11����r.m�':t\'l.���:n��at�t�f 1C: Pll�IIC mind this occasion gave rise to Intense public excltpment. out of 
:.�s ��:f::�fn"d cg��r�';.'�y .:'e;.:�r;���? .. rh�I����r·:p�':t'·���:.f :::.na�� a.trou. ln the extreme. We was .uspended from his command. then t.rled 
�t:rcg��no,:. W�:I�I�� :-��:ri;;'/tV,� ;,,��\s:�:::,�lgfc�'l:����' t�I:"��I\���1 
���t��'kt����t��n��:n ���-d�:G���� ���:::ehf: ;:����':i�)��3n�g���I�� mi::�..!.h,�e�!ft�ioR:,dh��l:�eg u:,1':Wl:'uRs cg�����t to cha" ge hIm with personal liability for article. used by his regiment. He waH al80 arrc.ted . and then IndIcted for the shooting of McNett. and aft·er repeated postponements of the trial. effected because of the excited state of the public mind. W�"u��d l�I!':'rI�':tdh�h!t�gr6e�ri!�gl��:IV:Jrn ��r��C�I':i��?tjes arising out of tfe .hootlng of McNett, was expelled from the church. and compellf'd 
�,!'gfT,f. �'lt��h�lshop. and also became Involved In litigation with the palO-
hl!:tI;::�;\:ed'::'��fc:��F:�g:s��te���ea���;�tn";� ��lh:e��:fte�5�Js\�I�r. such anxiety of mind as to give rise to the charge that. he was Insane. 'fhls .tate of things continued up to 11l66, during which period hc was of neces8Uy often ab.ent from Cortland. at Albany and at Washington : and he deyot .. d his entire time to the controversy in which he had become Inyoh·ed. abandoning all other oceupatlon. and exhau.tlng all his mean.. The pres8ure of these clrcum.tances was such that he became dlscoul"8/led and despondlmt., and was, In fact .. dl"h'en near to madnes8 . The extraortUnary nature of the circumstance. In whlcb the man was placed during these years Is fully provcd by many witnesses of cbaracter. These circumstances certainly give complexion to bls omissIon to S" cure hi. Invention by patent. and serve to furnish a proper excuse for such omission . 
hl�np��ftI�� t;\'a:��ntt� g!�t��t;"�g���� :n"�te��rgl!t.!':b:��e.;d�:1��e�� tlon which evidently be always considered of great Importance. 1"hls conclusion Is strengthened by the uncontrovert.ed fact that when In No,·ember. 
f:P�[������I��.\':g':.dti:,;!:'::��fs�':t �ye J;::l'::ell�a�f���� 1'::��:�J;� �:: dlctment. 110t to apply for a �tent. as he would therell), IncreaHe tile number of his enemies, and pre udlce him on the trial of the Indictment then about to come on. neverthe ess he did then. and In opposItion to the advice OfII�� c�':.����h��erJ;e����r-a��o"" �g� t.."::',"�rhl:'I�����.oll�J�t'"��t��rd· that the defendant has not produced that full mea,ure of actual proof which Is necel!isary to Bustaln the def13D8e of abandonment. • 

A. to the question of Infrln!{ement. I do not understand that It Is disputed ; at any rate. It Is clearly proved. There must therefore be a decree for the complainant In accordance wIth the prayer of the bill. 
[ George G(fford. Milo Goodrich. B. F. TraCII. and J. O. Olall""'. for complafnants. 
W. D .  Shipman . S. L .  Warner. and S. A. Robl1lson. for defendant.] 

.. U� .. 
Ulllted States Circuit Coun-Dlstrlct of Manacllu-

I16"S. 
PATBlfT SHEEP-SUEARING IlACBINB.-WILLIAJI BARLE, JR. ,  et at VB. CHARLES 

P.  HABLOW el a/. 

[In Equlty .-Before ShePleYAP'!.ilpeg:a�� October term. 1875, 10 tell : 

The que.tlon presented In this 8ase Is mainly one of Infrfngement. The complainants are the owners of the p_atent reissued to them as aSSignees of Adonlram I. Fullam. December2S, 1878, for a llew and useful Improvement In device. for shearing sheep. " In a sheeP-8he ' rln� device where power Is emploved to operate the cutters. It Is Immaterial wbat kind of power Is employed when the two separate 
1::l.ce. are operated In the same way to produce .ubstantlally the asme ef-
raT:.!' e:\�et �:���\�':f�;;,�eg}����.I��� ��jll�h�t�gtrgn ��glg: �p:: clftcatlon or claims. In this patent, as well as In the Hamilton and Har'fow 
��e�u"��':rr�:r:�� �t 1:':tf�f�gl;ll'n'\. bin�f:n���J;lttK3!�:;'� ��e�'!,r:I� ble tube. so a. to Ce avallaJjle to actuate an engine In the portab�e handle. wblch converts that power at any other point at the will of the operator. '"Decree for complainant. 

[ George E. Be/to" .  for complainants. 
;TaflllJ8 E. Hall"adler. for defendant. J 

�tttut �mtritaU aud Jgortigu �attuts. 
NEW CHE.ICAL AND 1IIIICELLANEOUS INVENTIONS. 

IMPROVED DOI.L IIEAD. 
Carl Wiegand, New York clty.-Thls consists of a doll head tbat 

Is molded of sections made of Interior layers of paper or paste
board and outer layers of muslin, that are joined by a paste of 
suitable consistence. 

IMPROVED PAINTEltS' SCAFFOJ.D CHAm. 
John R. Crockett, Flatonia, Tex.-Tbe Invention consists of a 

scaffold made In the shape of a chair, with mechanism to raise and 
lower by a suspension rope that Is carried over suitable friction 
pulleys of the chair frame. 

IMPltOVED BEAM SCALE . 
Jacob J. Hopper, New York clty.-This Is an Imllrovcd beam 

scale for weigh masters, Ice wagons, and otber purposes, by which 
the weight Is not required to be placed upon and detached from 
tbe beam for each weighing. It consists of a beam scale, In which 
the beam Is made of U shape, with the suspension fulcrum at the 
upper shorter leg, the weight being hung below the fulcrum and 
sliding along the lower extended leg. 

IMPROVED SHOE LAST. TblR exnprlment. a. the eVideMe .hnw •. w ... moyie under the dl .... etlnn of tl-Men. A.ntl 10 p-lln.llA.nCp. of t.hp. dl1"P.ct.ionA bp. had a1vf!n . at nl" npfIol" his honAe In (1011rt.' .. nd . Thp. first exnerl"lent. wa. a Aucce". In thl •. th�t It "roved t.h.. Robert Taylor, New York city.-This consists of an oblique J'olnt pOB.lhllltv "f obt .. lnlnll .. .  unplv "f w .. t.er bv t·bls proces. · but of "OU,.." It th I r.ould not. nrove that R h,he COll.1\ be driven flown to a wat .. r-he"rliul Atra- In e ast at the shank and under the Instep piece, so contrived tllm In .. II localltle. wltb tbe �heapnr.s and dlonat.cb nec".sary to render that the heel can be detached from the ball portion and taken out the nroee.o nne nf Il8neral l1t.1l1tv. Tt w". natural . tberefore to supno.e that. befo .... tbe nronp." cn1lhl he ·"..,I"re" I." I)" ."tl.facto .... . iither .,""erl- readily. The last can thus be removed from the shoe without ment" I .. nt-be? an" "It!e?'nt 10nBllties ObOllld be "l"" e .  'f. ��""' . ..  � ,....... stretchiDg the heel of the latter "'vcr the he-el of the l� t by which 
:ith��i.';;;fe���;g �I; �;;bt t�':&"�;te;,1� permit. It t(l be ".ed for t.wo years I the heel Is often torn. on e! tbe shank Is bequently brok�n. 
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GREASE CONDENSER FOR P{TRIFYING EXHAUST STEAM. 

Samuel N. Hartwell, Wollo.ston Hlgbts, MBI!II.-Tbls invention 
conllislB of a grease condenser, into wbich tbe exhaust steam is 
conveyed by an entrance pipe, and brougbt into contact with a 
condensing lIuld, or witb a suitable ftlterlng material, to be me
cbanically purified by the impact uf tbe oil globules with said 
lluid or material. 

IMPROVED PROCESS OF PRESERVING FOOD. 

Kennard Knott, Cbicago, TII.-No efficient and economical metb
od of preserving fresb meat, on shipboard, hop been heretofore de
vised and come Into use. The patentee has, bowever, discovered 
that It may be preserved indefinitely, under the conditions of tem
perature and moisture to which a ship's cargo Is ordinarlly subjec
ted. The meat to be preserved is first deprived of iIB animal heat 
In a temperature considerably above tbe freezing point, and then 
subjected to a temperature below that point, until it is frozen 
solid. In tbis condition it is placed In a case whicb Is tben closely 
sealed, both tbese' operations of pacIdng and sealing belug per
formed in tbe same temperature to wbicb the meat wo.s last sub
jected. The meat case Is placed in the center of tbe outer ease, 
made sufficiently large to leave a considerable space between 
tbem on all sides. This space is IIlled with densely packed, fine, 
wbeaten 1I�lUr and the cover of tbe outer ease then applied and 
secured. Tbe lIour, is a most excellent non-conductor, and, after 
serving o.s such so long o.s the meat Is required to be preserved, is 
in condition to be utilized In making brcad, etc., the same o.s if it 
had been }lacked separatcly from the meat. 

IMPROVED GLOVE FASTENING. 

Frank G. Farnham, Hawley, Pa.-This relates to tbe basp-staple 
and spring-key contrivance for fastening gloves on wbich a pat
ent was granted to same inventor February 8, 1876. It consists in 
a cam-sbaped arrangement whereby the key is maintained in the 
position for keeping tbe fastening Intact ; also of a device to make 
tbe pivot of a couple of points of the foundatlon plate of the sta
ple, and a simple method of fastening tbe two prongs of the spring 
key togetber at the open end. There is also a stretching plate at
tached to the Inside of the glovc ,by the rlvelB wblch attach the 
staples. 

B,pHOVI�D M ��T " ()I> OF M A K I N G  1CJ<:. 

Bernard Hoppenyan, Hancock, Micb.-Thls Inventor suggesIB a 
novel plan for making ice In solid blocks. During very cold wea
tber be sprinkles water on sbeets of paper prepared with resin and 
tallow, in order to prevent tbelr adhcrence to the ice. These sheets 
are used as partitions, and the Ice Is tbus formed and packed In be
tween them. 

JMpltO VEJ> C A lt TltUCK BOX. 

Jobn M. Brosius, Rlcbmond, Va.-Tbls Invention consislB In ex
tending out the lower end of the upper section of the axle box and 
making this cxtension detachablc so as to furnlsb convenient ac
cess to the space wltbln and allow the brass to be replaced. An In
clined spout Is also applied to one side of the box, and an excislon 
made In tbe side face of tbe brass, to allow tbe lubricant to be 
poured Into tbe box, so as easily to reach tbe packing. Sbouldered 
standards are also employed In tbe corners of the box to support 
the brass above the bottom and allow ample space for the packing. 
There are other Improvements, all calculated to render tae box 
better adapted to lIB purpose. 

IMPltOVED B URIAl. CASE. 

Joseph B. Morray and Robert J. Morray, New Burnside, Ill., ex
ecutors of James B. Morray, deceased.-Tbe top portion of this 
burial ease Is formed of glass and tbe lower part of cement, tbe 
two being hermctlcally joined by tongue and groove and cement 
joints, also flanges and bollB. The ease is particularly designed 
for use within a monumental cement case, and tbe body of tbe 
deceased can be seen tbrough the glBl!ll top of the Inner ease. 

IMI'ROVED POCKETBOOK FASTENINGS. 

Louis Prahar, New York clty.-Two Inventions. The :IIrst con
slaIB In the combination of a ftanged plate, having a notcb formed 
In the lIange at Its rear end, and a latch provided with a neck at lIB 
rear end to fit Into tbe saId notcb to pivot tbe saId latch In place. 
The object of tbe second device Is to lessen tbe cost of manufac
ture of pocketbook fasteners, and at tbe same time furnish a fast
ener not liable to get out of order. The rear part of the baseplate 
bas a recess to receive an arm on tile upper plate. Tbe lIange of 
the base plate also bas an arm which passes through a short slot 
formed In tbe IIrst arm, and tbus hinges the two plates togetber. 

IlIIPROVED ADDING PENCIL. 

Jobn J. White, Pblladelphla, Pa.-In tbls adding pencil a pointer 
Is made to turn a grooved revolving cylinder, and move an Index 
along a scale on the C8se contaIning tbe cylinder. This records 
thereon the number to be added by preSSing the pointer upward 
In tbe ease a distance corresponding to tbe number to be added to 
the record. The Invention Includes several novel and Ingenious 
devices. 

IMPROVED LIFE BOAT. 

James F. CoSgro, Santa Clara, Cal.-Thls consislB of decks con
trIved In balf-circular form, and IItted so tbat they can be readily 
closed over tbe cabins of tbe boat, to protect tbe occupanlB from 
storms and tbe boat from filling. Tbere Is also a bollow keel, of 
sheet mctal, wblcb fills witb water and materlally assisIB In keep
Ing tbe boat uprlgbt. 

IMPROVED BRICK KILN. 

Jerome Bronur, Zanesville, O.-Tbis lDvention conllists In the 
improvement of brick kilns by a pecnliar mode of combining fur
naces and cblmneys with long, sbort, and cross lIues, so that tbe 
operation of the kiln can be regulated and controlled better than 
as commonly arranged. 

IMPROVED pOR'l'}o'OLIO. 

John Quenzer, New York city, and Charles Quenzer, Brooklyn, 
N. Y.-Tbls portfolio Is 80 constructed as to enable scbool cblldren 
to carry tbelr books, siates, etc., In a safe and convenient manner, 
and may be opened out for use as a writing desk without lIB being 
necessary to remove the books and otber articles. 

UIPROVED CAMP I,OUNGE. 

Anson Tottlngbam, PltlBfield, MBI!II.-This Is a knock-down frame 
with a canvas web stretched from bead to foot, over bars of differ
ent hlgbts, to elevate tbe head for a pillow. Tbc web is fastened 
to the cross bars by two straps attacbed to the canvas. 

UlpROVED FOOT MEASURE. 

Francis B. Smltb, New York clty.-Tbls consists of a vertically 
adjustable heel rest, In combination witb a foot plate, In wblcb 
Is a sliding measure and tape measure to take the measures of the 
foot, the saId elevating heel rest being to adjust the foot more 
nearly In tbe position It ocouples in the sboe. Tapes for taking 
tbe transverse measure are connected to tUl'nlng studs to enable 
them to be shlfted readily to measure over any part of the foot. 
Tbc studs have a detachable pin, to be employed for fastening a 
sheet of paper under tbe sole of the foot, to be used as a record of 
the measures, and a kind of chart by which to gage the measures 
to the last. 

IMPROVED PEN RACK. 

WilItam E. Thomas, Ford's Store, Md.-This device includes a 
pen rack and pen safe. The pen rack is supported upon a bracket 
formed of a bent metal rod, and constituting a fixed attachment 
of the desk; and the pen safe Is an open-ended tube, hinged to said 
rod, in such manner as adapIB it to be turned tbereon to expose 
its ends for the insertion or removal of a pen. Tbe raek receives 
and BUPPOrts tbe pen wbile the owner or occupant of the desk 
frequently requires it for use; but at otber times, as wben leaving 
bls desk at tbe end of tbe day, It is placed in tbe tube for safety. 

IMPROVED ENVEI.OpE. 

Lewis P. Hays, Donegal, Pa.-This inventor makes a margin on 
tbe rlgbt band of the envelope to receive the stamp and enable it 
to be cancelled by penctlling without injury to tbe letter, tbe 
two thicknesses of paper forming the margin being pasted together 
so as to prevent the contenIB of the letter from entering between 
tbem. Tbe extended margin Is also designed to factUtate the open
Ing of the letter by tearing off the end. 

IMPROVED ASPERSORIUM. 

Rev. James J. Dunn, Meadville, Pa.-Tbls Is an improved asper
sorlum or sprinkler, for boly water in Catbolic cburehes, which 
may also be applied to bottles contaIning holy water. The sprlnk
ler is always ready for use during service, and does not rcquire· a 
separate vessel containing thc boly water, and a special attendant 
for thc same. It consists of a reservoir, wblcb is attached to tbe 
bandle of the aspersorlum, and provided with a neck, tube, and 
perforated bead for sprinkling. 

IMPROVED BOOT TREE. 

James H. Sampson, Paris, Canada.-Tbis consists 9f a lever and 
an adjusting screw on the wedge piece, to be used In combination 
witb the front piece and a series of back pieces of dl1fcrent sizes, 
contrived for treeing the ankle or center and foot picce. 

e . • . • 
NEW TEXTILE IIACKINERY. 

IMPROVED HOSE GOOD&. 

Henry G. Hubbard, Mlddletown,Conn., assignor to RUSl!ell Man
ufacturing Company, of same place.-Tbls conslslB In an Improved 
bose goods, of tbree or more plies, In wblcb one or more of tbe 
Inner plies are wltbout warp threads. Tbls Is claimed to give the 
woof tbreads of all the plies to resist tbe expansion straIn upon tbe 
hose, producing a fabric lighter than wben made In tbe usual 
way. 

IMI'ROVED ('I.OT H-N ApPING MACHINE. 

Marclene H. Whitcomb, Holyoke, Mass.-Tbis Is a machine for 
napping clotb, combining on one frame tbe wh'C or cal·d napper 
and tbe teasel cylinder. The object is to bave tbe strengtb of the 
wire or card clotblng for breaking or tearing up tbe flbers of 
strong, heavy goods, for which tbe power of tbe teasel is not suffi
cient, and to have the teasels for IInlsblng the nap, for wblch tbey 
are superior to tbe card. 

. . . . .. 
NEW AGRICULTURAL INVElfTIONS. 

IMPROVED CHURN. 

Alonzo L. Starkey, Elwood, Ind., assignor to blmself and George 
M. Overshelmer, of same place.-The novcl feature consists of two 
sets of paddles revolving In opposite directions, tbe faces of one 
set being Inclined so as to gather tbe liquid toward the centcr, and 
tbose of the other set to throw It back, thus producing confttcting 
currents. 

IMPROVED COMBINED HARROW AND CUI.TIVATOR. 

Harlin Butner, Duncan's Bridge, Mo.-Tbls macblnc Is adapted 
for cultivating corn or other crops planted In rows or drllis. It is 
so constructed as to loosen and pulverlse tbe soli and destroy the 
grass and weeds, and at tbe same time to open a furrow between 
the rows to drain off the water. 

IMPROVED REAPER AND HARVESTER. 

William Clawater, Liberty Pole, WIs.-Tbe object of this Inven
tion Is to furnlsb reapers and barvesters so constructed that they 
may be used eltber side forward, so that tbey may be drawn across 
the lIeld, making a right-hand cut, and drawn back, maIdng a left 
hand cut, without detacblng tbe borses. 

IMPROVED FENCE-BUILDING MACHINE. 

Tbomas J. Tally, Rockfort, Texas.-Tbis Is a portable macblne 
comprising a plle-drlvlng apparatus, wltb an attacbment for mak
Ing tl>e holes and driving In the posts, also a boring attacbment 
for deep holes, and wire drums for carrying and delivering wires 
for the wire fence or telegraph wires. 

IMPROVED CHEESE VAT. 

Solomon Howe and Andrew Hill, Wegatcble, N. Y.-Thls consisIB 
In a lever and roller attached to the legs and front end of a cbeese 
vat for raIsing and lowering tbe end by tumlng tbe lever, so as to 
bring tbe rollers down and lift tbe vat off the legs. The vaIB have 
to be raised In this manner for wbeylng off, and other purposes. 

IMPROVED DITCHING MACHINE. 

Charles Skinner and WIlliam B. McClure, Eau Claire, Wis.-This 
Invention consislB of a kind of adjustable scoop at the forward part 
of tbe framework of a two-wbeeled truck, to be drawn along for 
cutting the dltcb. It bas an endless elevator at tbe rear of tbe 
scoop to receive tbe sllcc of eartb and raise It up to a platform on 
wblcb tbere Is a Idnd of moldboard so arranged as to sboot the 
slice off obliquely upon the bank at one end of the dltcb. Tbe ma.
chine Is worked by a rope and capstan. 

IMPROVED GRAIN BAG. 

Henry Redden, New York city, assignor to himself and John E. 
Walsh, of same place.-In order to secure the mouths of grain and 
other bags In sucb a way that tbe mouths cannot gapc or leak, and 
which will avoid the necessity of sewing every time they are IIlled, 
this Inventor proposes a novel combination of strings with tbe 
mouth of tbe bag and with a funnel-sbaped tube. 

IMPROVED MOTll TRAP. 

John R. Stephens, Lone Star, Mlss.-The moths PRSS through en
trance tubes Into a vessel with lid or cap. Tbey are then attracted 
Into a ligbted box of tbe cap. They are thus caged and removed 
wltb the box for being killed. 

IMPROVED COMBINED FORK AND RAKE. 

Ernest L. Gebbardt, Milford, Pa.-Tbe mecbanlcal construction 
of tbls dcvice Is such that It may be readily adjusted fol' use as a 
hay fork, a manure fork, and a rake. It Is strong and serviceable 
In either capacity. 

IMPROVED FERTILIZER. 

Alexander W. Rowland, Wilson, N. C.-This Invention consJstB of 
an Improved cbemlca! fertilizer, designed to be used In the place 
of guano. It is composed of wood ashes (3 busbels), cotton seed (3 
bushels), rich surface earth (llO bushels), stable manure (llO busbels), 
sulphate of magnesia (5 lbs.), sulphate of ammonia (30 Ibs.), nitratE> 
of soda (40 Ibs.), ground plaster (75 Ibs.), pure dissolved bone (118 
lbs.), prepared In the manner set forth In the speclftcation and In or 
about the proportlonslndicated, tbe amount thus prescribed being 
appl1cablll to about five acres of land. 

IMPROVED HARVESTER. 

Andrew T. Nord, Fremont, Nebraska.-Tbe object of this Inven
tion Is to provide a new and Improved construction of barvester, 
designed to adapt the Implement to a more general and extended 
use. It conslslB In tbe peculiar construction of the framework and 
adjustmenIB of the operating mecbanlsm wbereby tbe macblne is 
adapted to be used eltber as a header for cutting off the beads of 
tbe grain, or as a harvester for cutting off both beads and stalks 
and for tbese different uses Is readily convertible at will. 

IMPROVED CORN AND COTTON CUTTER AND SCRAPEIt. 

Isaac F. Harrison, Rodney, Mlss.-Tbls invention Is an Improve
ment In Implements designed for scraping or cutting away the sides 
of corn and cotton rows or ridges, and conslslB In a curved or bent 
blade adapted to be applied to an ordinary plow and to be adjusted 
In position to cut away more or less of tbe ridge, and to be detacbed 
when required, in order to allow tbe plow to be used for otber 
purposas_ 

IMPItOVEI> HULLER AND CLEANER. 

Jacob F. Gibson, Bryansville, Pa.-Tbls lnvention conslsIB in r0-
tating a sbaft provided wltb rows of triturators, shaped like saw 
blades, wltbln a perforated or siotted cylinder that Is Inclined and 
bas a reciprocating or movable bottom as well as a sliding grate : 
also In providing tbe buller spout wltb a fan that throws a cross 
blast to complete tbe cleaning of the graIn as It Is discharged and 
passes into a receptacle prepared for It. 

UlpROVED PI.OW. 

William I. Gossett and James P. Stark, Liberty, Tenn.-A bull
tongue plow Is bere adapted for use as a turn plow In gravelly 
land and upon hill sides. By movIng the lever, clther moldboard 
may be projected, and, by suitable devices, may be held In any p0-
sition Into wblch tbey may be adjusted. 

IMPltOVED BUSII-CUTTIN G  IMpJ.EMJ<;NT. 

Oliver Pickering, Needham, Mass.-This ls an Implcment for cut
ting bushes, wblch Is so .constructcd that It will not silp over tbe 
bushes without cutting them . It may be uscd as a boe or as a 
scythe, and will allow the knives to bc readily removed and sbarp
ened, wben required. 

IMPUOVED DEVICE FOR FJo:Jo�DING SALT TO CATTLE. 

Mathias Wlnterscbeid and Bernard Scbultes, Mendota, 1Il.-Thls 
Invention consisIB of a table wltb stationary top receptacle for tbe 
salt, and a conical revolving salt distributor tbat is adjustable to 
greater or less distance from tbe bottom rim of the receptacle, and 
provided with radlal feed channcls. 

IMPROVED FARM GATE. 

Andrew J. Grady, Pecatonica, Ill.-Tbe bars are pivoted to end 
posts, to allow them to swing up and down. A latch Is pivoted at 
one end to the lowest rail of tbe gate, wblle tbe other end works In 
notcbes on tbe post. Tbls latcb Is provided wltb a side stud on 
whicb works a lever, thus enabling tbe gate to be raIsed In front 
and unlatched simultaneously by lifting the free end of tbe lever. 
In order tbat the gate may be held at varying bight, the top strap 
Is pivoted to the upper end of the posts, and to a stud working In 
slots of tbe second rail. Tbe bottom strap Is attached to an eye 
that slides on a pintle, tbe two straps being connected by tbe piv
oted bar. 

e .. . .. 
NEW IlECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED MII.LSTONE DRESSER. 

Augustine Defor, Etna, Minn.-This is a contrivance for worIdng 
the pick by a crank mecbanlsm, and feeding It along at the same 
time In the line of tbe crack being made by tbe pick. Tbere is 
also a device for shifting tbe pick along from crack to crack, and 
one for adjusting tbe pick bo.ndle to regulate tbe force of the 
blows. 

IMPROVED WATCHMEN'S TIME ItECORDER" 

Augustus A. Cone, Staunton, Va.-This Invention consists of 
tbe connection of one or more spurs of tbe main pinion of a clock 
traIn, of a forked spring and rod that govern a sliding cylinder, 
which commuuicates by a side aperature wltb tbe mouths of an 
entrance and exit tube. Tbrougb tbls a ball, thrown In by tbe 
watchman at the proper time, is conveyed to a receptacle In the 
clock case. The device may be attacbed to any clock at small 
cost. 

IMPROVED DUMPING BOX. 

Joel W. Hiatt, Iowa Falls, Iowa.-The box fs rocked from Its 
horizontal to a dumping position, for dlscbarglng thc coal by a 
hand lever tbat is rigidly attacbed to a cog wbeel which gears wltb 
a rack .  Suitable stop springs lock on pins of tbe box to retain tbe 
same In horizontal position for 1I1lIng. 

IMPROVED PADDLE WHEEL. 

Edward Brast and John Boger, Powhatan, Ohlo.-Thls Invention 
proposes to connect the buckeIB and ar1U8 of a water wbeel cen
trally by a yoke, angle plate, and double angle block. This affords 
a strong construction. 

IMPROVED FLUE CAP. 

Henry McMillen and William L. Rydman, Lima, Oblo.-This In
vention conslslB of a plaster of Paris lIue cap, provided wltb loop
sbaped wire springs to retaIn It In tbe lIue thimble. The ends of 
the wire composing each spring are :IIxed In a block of wood em
bedded In the plaster of Paris, wblle the point of thc loop bends 
outward and resIB against the Inner surface of tbe tblmble, wbere 
it Is held firmly In place by tbe wire being coiled on each side of 
tbe bend. A lIange around the cap rests against the outer surface 
of tbe wall. 

IMPROVED GRINDING lULL. 

Lewis B. McDonald, Wytbeville, Va.-This Invention is an Im
provement In the class of mills wbose burrs or grinding staves are 
placed vertical upon horizontal shafIB. Tbe mill is adapted for 
grinding shelled corn or corn in the ear, for cracIdng or grinding 
wbeat and other graIns, and also for crushing and grinding plaster 
and canes. The Improvemcnts relate particularly to tbe construc
tion of tbe breaIdng or crushing devices, In connection with verti
cal burrs ; to the manner of securing the conical crusber to the 
runner ; to the means of adjusting the bed stave, and at tbe same 
time preventing lIB rotailon ; also to the form and manner of vi
brating the sboe. 

IMPROVED MII,I, FEEDElt. 

John D. Mines, Moffatt's Creek, Va.-The funnel, by wblch tbe 
grain is discharged Immediately Into the eye of the runner, passes 
througb a leatber holder, so that it Is protected from Injury by 
contact with tbe balance Iron of the stone. Tbe bolder Is made 
adjustable on the balance Iron, to enable the funnel to be set at a 
greater or less Inclination to tbe axis of the runner_ The Improve
ment also relates to connecting tbe funnel to the mechanism for 
rotating It by means of a knuckle joint. 

IlIIPROVED PRINTING PRESS. 

Edward T. Dockum, New York city, assignor to blmself and 
Thomas Dockum, of same place.-This Invention conslsIB In a lever 
bent at right angles, pivoted to the frame by a single bolt, and 
havln&' four arms, projecting In the form of tbe letter X, formed 
upon lIB upper end to receive the set IIOrews for adjuRtlnll' tha 
plat,ad, 
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JULY 8 ,  1 876. J Jeitutifi t !mtritau. 
�Utdnt�� and �tf�onat. (4) A. L. B. says :  1.  I am building a small 

upright steam engine, the cylinder being I%: x %: 
inches. How large a lIy wheel should I have ? A. 
From 2� to 3 inches in diameter. 2. Which Is the 
simplest way of constructing a feed pump for the 
boiler? A. A plunger pump would probably be 
the simplest. a. The boiler Is 3 inches in diame
ter and 7 inches high, having 13 tubes In it. Is It 
large enough to keep the engine on a steady run ? 
A. No. It Is rather too small. 

mixture of 3 parts copper, 1 part tin, and 1 part 
zinc. The Charge for Insert1nn under thill head ill One DoI

/air a Line for woo insertion. If the Notice ex
ceeds Four Lines, One DoUar and a Half per Line 
wIU be charaed. 

AgrIcultural Implements and Industrial Machln
eryfor Exportand Dome.tlc Use. R.H.Allen & Co . •  N . Y .  

For Bolt Forging Machines and Power Ham
mer., addre.s S. C. For.altb & Co . ,  Mancbester, N. H .  

Wanted-A ncw o r  second hand Brown & Sharp 
No. 1 Screw Machine . Lldgerwood M'f'g Co . ,New York .  

New patent everlasting Stove pipe Elbow and 
Joint. Now on exhibition at the Centennial . Hight. for 
Sal e.  D. H. Klotz, 612 North 2nd St. ,  Philadelphia. 

25 per cent saving In fuel, or an equal amount of 
extra power guaranteed,by applying the n . s .  Conden •••. 
T .  Sault, Con.ultlng Eng'r, Gen . Agt . ,  New Haven, Ct 

Snyder's Little Giant One Horse Powcr Steam 
Engine, eomplete with Tubular Boller, only $150. Ward 
B. Snyder, Mauufaeturer, 84 Fulton St. , New Yorlr. 

For 2d Hand Portable and Stationary Boilers 
and Engine •• addre •• Junlu. Harrl •. Tltu.vllle, Pa. 

�'oundrymen-Letter your Patterns with Metal
lie Letter. made by H. W. Knight. Seneca Fall., N. Y .  

For Sale-Lctters Patent for " Cake Pan," Issued 
Oct. 26. 1815. Addre •• F. G. High, Kansas City, Mo . 

Amateur Photographic Apparatus, complete to 
operatc,$5 ; extraacromatic lenscs, $1 .50. j4� . Sackmann, 
20-1 Hudson St . ,  New York . 

Deafness Relieved-No Medicine. Book free. 
G. J, Wood. Madison, Ind . 

For Sale-25 H,P. Hor'l Tub. Boller, $150; 2x40 
Engine, $90; 8 H . P . Portable Engine, $230; No. 10 Steam 
Pump, $100 ; l in .  Gillard Injcctor, new, $20. Shearman, 45 Cortlandt Street, New York.  

Automatic or Mechanical Cow Milkers-Paten
tees or Manufacturers will please address, with particu
lars, ,J . B. Miller, Box 120, Jeller.onvllle, Ind . 

Johnson's Universal Lathe Chuck-Awarded the 
highest Premium by tbe Franklin In.tltute of Phlla. ,  for 
. .  Durability, Flrmne.s, and adaptation to variety Of 

work . " Lambertville Iron Works, Lambertvill e ,  N. J .  
Hill's Patent Direct-Acting Steam Drop Hammer 

will be Illustrated sbortly In the Sclentll!c Amcrlcan. 
Addres. Hili & William., Quincy, Ill . , for circular. 

• •  Double-Entry Book-Keeping Simplitled"-The 
simplest and most practical book on the subject. Cloth , 
$1 . Board., 75 cts. Sent post paid . Catalogue free. 
D. B .  Waggener & Co . ,  420 Walnut St. , Philadelphia. 

Patentees-desiring light articles manufactured 
n Steel, Gray or Malleable Iron, and Brass, address 
Welles Specialty Works, Chicago, Ill . 

Best Belt-Pulleys-A. B. Cook & Co., Erie, Pa. 

Centennial Exhibition, Philadelphia.-Examlne 
the Allen Governors, Machinery Hall, D. 9, Par. 71 . 

Machine-cut brass gear wheels, for models, &c. 
List free. D. Gilbert & Son, 212 Chester St .• Pblla .• Pa. 

Rubber Hydrant Hose, Hose Pipes and Coup
lings, best quality. Send for Prices to Bailey, Farrell 
& Co . ,  Pittsburgh, Pa. 

Safety and Economy-Eclipse Sectional Steam 
Boller. FlrstClass references. Lambertville Iron Works, 
Lambertville, N. J .  

"Dead Stroke" Power Hammers-recently great
,y Improved, Increasing cost over 10 per cent. Prices re
duced over 20 per cent. Hull & Belden Co . ,  Danbury,Ct.  

Driving Belts made to order, to accomplish work 
required. Send full particulars for prices to C. W. Arny, 

4R North Third St . .  Philadelphia, Pa . 
Power & Foot Presses & all Fruit-can Tools. Fer

racute Wks . ,  Bridgeton, N . J .  & C . 2'7, Mchy. Hall ,Cent' l .  
Leather and Rubber Belting, Packing and Hose. 

Greene , Tweed & Co . . 18 Park Place. New York. 
Hand Fire Engines, Lift and Force Pumps for 

lire and all other purposes. Addres. Rumsey & Co . ,  
Seneca Falls, N .  Y . .  U .  S .  A .  

See Boult's Paneling, Moulding, and Dovetailing 
Machine at Centennial, B . 8-liIi .  Send for pamphlet and 
sample of work. B. C. Macb'y Co . ,  Battle Crcek, Mich . 

Walrus Leather and Walrus Leather Wheels for 
polishing. Greene, Tweed & Co . , I� Park Place. N. Y. 

For Sale-240 in. xU ft. Lathe, with Chuck ; two 
13 In. Lathes ; one 7 ft.x24 In. Planer ;  two B in.  Sbapers. 
E. P. Bullard, 48 Beekman St. ,  New York. 

The French FIles of L1met & Co. have the en
dorsement of many of tbe leading macblne makers of 
America. Notice samples In Machinery Hall, French De
partment, Centennial Exposition. Homer Foot & Co . ,  
!:lole Agents, 22 Platt St . ,  Ncw York . 

Trade Marks in England.-By a recent amend
ment of tbe Engllsb laws respecting Trade Marks, citi
zens of the United States may obtain protection In 
Great Britain as readily as In tbls country, and at about 
the same cost. All the necessary papers prepared at 
tbls Omce. For furthcr Information address Munn & 
Co . .  81 Park Row, New York city. 

Shingles and Heading Sawing Machine. See ad
vertisement of Trevor & Co . ,  Lockport, N .  Y. 

Solid Emery Vulcanlte Wheels-The Solid Orig
nal Emery Wbeel-other kinds Imitation. and Inferior. 

Cautlon.-Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose . Buy that only. 
The b "st 19 tbe chcapest. New York Belting and Pack
Ing Company, 81 and sa Park Row, New York. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co . ,  Pittsburgh, Pa. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

J.  P. H. will find full 
malleable glass on p. W, vol. 32, and p. 20, vol. 33. 
-H. L. C. will find a good recipe for paste black
Ing on p. 139, vol. 3l.-L. H. W. will tlnd dlrections 
for bleaching bees�ax chemically on p. 299, vol. 
3l.-D. M. K. can mend his rubber foot ball by the 
method described on p. 203, vol. 31l,-R. A. B. can 
preserve natural lIowers by the process described 
on p. 2M, vol. 28.-T. J. should waterproof his 
horse covers by the process described on p. 347, 
vol. 31.-D. C. will lind a recipe for a waterproof 
varnish for pictures on p. 11, vol. 31.-J. D. T. and 
many others, who ask how to obtain engineers' 
certillcates In New York city, should apply at po
lice headquarwrs.-M. will find a description of 
the glacier theory on p. 90, vol. 31.-1. S. can nickel 
plate his show case trimmings. See p. 235, vol. 33. 
-J. R. McN. can make purple and red Ink by using 
the recipes given on p. 315, vol. 3'3.-F. O. X. will 
find directions for kalsominlng outdoor work on 
p. 133, vol. 34. For crystallizing with alum, see p. 
127,vol. 26.-R. A. I. will find directions for mount
Ing chromos on p. 91, vol. SI.-L. will tlnd recipes 
for colored fires on p. I65, vol. 2i.-L. W. S. will 
find directions for case-hardcnlng set screws on 
p. 202, vol. 31.-J. H. D. will find directions for 
skeletonizing leaves on p. 155, vol. 31.-C. W. 
should use aquarium cement In the joints of his 
tanks. See p. SO, vol. 31.-T. O'n. will find a re
cipe for hair dye on p. 138, vol. 27.-R. S. P. will 
find a recipe for a silver-plating lIuid on p. 2W, 
vol. 3l . -C. H. P. should know that a circle con
tains a largcr area than can be enclosed by a line, of 
similar length to its circumference, in any other 
form. -W. W. B. will lind an account of the In
ventions of the past century on pp. 330, 336 352, 
vol. 34.-F. W. F. can remove grease spots from 
clothing by using rectified spirits of naphtha.-S. 
It. S. will tlnd a dcscription of the Solvay soda 
process on p. W, vol. 34. -B. X. will tlnd direc
tions for making transfer paper for manifold 
writing on p. 363, vol. SI.-T. & B. will tlnd direc
tions for lining casks with a waterproof, taste
less compound on p. 11, vol. 3t. This also an
swers H. C. B.-W. A. W. will find an answer to 
his query as to friction of water in pipes on p. 
250, vol. 34.-R. V. L. D. will tlnd directions for 
building a shell boat In the SCIENTIFIC AMERICAN 

SUPPLEMENT, vol. 1.-J. B. O. C. and others will 
tlnd a rccipe for mucilage on p. 202, vol. 3l.-W. B. 
will lind a recipe for aquarium cement on p. SO, 
vol. 31.-C. E. W. will find a recipe for Babbitt 
metal on p. m, vol. 28.-L. R. can clean his dirty 
011 by the method described on p. 409, vol. 34.-F. 
R. W. can mold rubber In his Iron joint by the 
process described on p. 283, vol. 29.-R. G. B. will 
tlnd full directions for making a telescope on p. 11, 
vol. 1, SCIENTIFIC AMERICAN SUPPLEMENT.-F. & S. 
will lind directions for bleaching hair on p. 380, 
vol. 240.-E. G. E., W. J. M., R.J.  W., J. K. B., R. S" 
and others w/" �K us to reeommena books on In
dUlitrial and ocientitlc subjects. should address the 
booksellers who advertise in our columns, all of 
whom are trustworthy firms, for catalogues. 

(1) T. L. F. says : 1. Please give me a plain 
mode of calculating port openings, exhaust, ete., 
of small steam cylinders. A. The ports should 
be so proportioned that the velocity of the steam 
will not exceed 100 feet per second. Hence, If 
you multiply the area of the piston in square Inch
es by the piston speed In feet per minute, and di
vide by 6,000, the quotient will be the minimum 
port area. 2. Is Mr. David Shive's way of calcu
lating the horse power of an engine one which 
can be relied on ? A. The rule is a close approxi
mation. You have not, in your instance, applied 
it properly. B. I run using a small engine for driv
ing 8 or 10 lathes, and occasionally a small circu
lar saw, for about 2 or 3 hours. I have to drive a 
lar� fan. llyboller Is 8 feet high and of 30 inches 
grate surface; cylinder is 15 Inches long and of 5� 
inches bore ; engine runs at 130 revolutions per 
minute, which gives no power to spare under 75 
or 80 lbs. steam. After throwing the fan 011', we 
have far more power than Is required, running 
full speed with 25 or 30 lbs. steam. Would it not 
pay to build a small cylinder, say 5 by 6 Inches, 
running at 200 revolutions, to use when not using 
the fan ? A. Your engine seems to be performing 
very well, and we scarcely think the proposed 
change Is essential. 

(2) A. B. C. asks : What are the proper 
proportionate sizes of condenser and air pump to 
obtain a vacuum of M Inches under the following 
CIOndltions ? Small engine, say from 8 inches diam
eter by 10 Inches stroke; slide valve cutting 011' at -11)" to %: of the stroke. Steam pressure in boiler 
75 to SO lbs., and piston speed 300 feet per minute. 
Heat of Injection water 60°. Air pump to be 
double acting. Plunger with rubber valves, 
worked with crank on forward end of shaft. 
What should be the size of injection pipe ? A. 
You should proportion the . apparatus so that the 
amount of injection water will be from 22 to 26 
times the volume of the condensed steam. 

(3) C. U. E. says :  From the following you 

For Solid Wrought-Iron Beams, ete., see adver
tisement. Address Union Iron MillS, Plttsourgh, Pa. ,  

o r  IItbograpb, &c. 

will see that friction decreases with the diameter 
of shaft. See p. 283, vol. 34. R=pressure on jour
nal, and c=coefficlent of friction. Then friction 
=F=c R ;  the spaee described Is the circumference 
of shaft=2 11: r; and the mechanical ell'ect lost by 
friction is A=c R 2 If r ;  now If the shaft makes n 
revolutions per minute, the mechanical eaect ex-

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone Co . ,  Boston, Mass. ,  for circular. 

Hydraulic Presses and Jacks, new and second 
nand. Lathes and Macblnery for Polishing and Butllng 
Ketals. E. Lyon, 470 Grand Street. New York. 

Spinning RIngs of a Suparior Quallty.-Whitins
ville Splnnlnl! Ring Co . ,  Whitinsville, Yass. 

Diamond Tools-J. Dickinson, M Nassau St., N. Y. 
TemplCII and Oileans. Draper, Hopedale, Mass. 

pended per second Is equal to L=2 11: e R r � = 

1I: n c R r 60 
--30--=O'I05 n c  R r. Therefore the friction 

increases with pressure, number of revolutions, 
and diameter. A. According to the query, the 
velocity was to remain constant, so that, as the di
ameter of the journal wall increased, the number 
of revolutions was to be diminished in proper 
proportion; and the mechanical ell'ect lost byfrio
tion would be unchanged. 

(5) W. F. W. asks : Why is it that Haw fil
ings obtained by sharplming a saw, thrown into a 
tire In small quantities, will lIash like powder? 
A. Because they are suddenly heated and con
sumed. 

Why Is It that, if you multiply all of the numer
als except 8 and 0 by a multiplier produced by mul
tiplying the tlgure 9 by 2, all the tlgures In the 
answer will be 28, and likewise, if you multiply by 
9 x 3, the answcr wlll be all 3s, �nd so on ? Thus : 

12345679 12345679 l2345679 
18 27 81 

98765432 
12345679 

8M19753 
2t691358 

l2B45679 
98765432 

222222222 333333333 999999909 
A. It is determined by experiment. Thus, it hav
ing been found that 111,111,111+9=12,345,679, the 
rest follows. 

Please give JOIle a good composition for imita
tion marble, that can be shaped Into molds before 
getting hard ? A, See p. 165, vol. 27. 

(6) W. C. F. says : I am manufacturing a 
class of work thllt may be cast In a chlll, and 
would thus be uniform In size, and save lathe 
work ; but when thus cast the pieces cannot be 
drillcd. By what process can I anneal the cast
ings so they may be drilled ? A. lfake them red 
hot, and cover them with quicklime. 

(7) A. A. A. says : I am about to construct 
a magneto-electrical machine like that represcnt
ed on p. 100, vol. 34, of the SL'lENTlFlC AMERICAN • 
I have a permanent magnet which measures from 
the two ends to the bend 13 Inches, and between 
the two ends 1� Inches, and from the outside 
across the two ends a� Inches, and it will lift more 
than Its own weight. I want to know what lcngth 
and thiCkness the ends of the soft Iron magnet 
should have, so as to correspond with the perma
nent magnet, and also the kind, length, and num
ber of wire. A. Make the Iron cores for the 
electro-magnet about � inch long and � or % 
in diameter. Use 150 or 200 feet of No. 23 copper 
wire in each coil. Cover the iron with paper, 
and wind on that. 

(8) L. K. Y. asks : Will you please tell me 
how I can make a Britannia dip ? Silver platers 
use a dip by the above name. Before putting a 
piece of Britannia metal In the sliver solution 
they dip the piece In the Britannia dip. A. Brit
annia metal should be rinsed in a fresh solution of 
caustic soda or potash, and then transferred at 
once to the silvering solution. 

(9) M. R. says : I have so ch anged the solu
tion in a five cup Callaud battery that the oll'sprlng 
seems to have some of the characteristics of frle
tlonal and Induced electricity, direct from the 
battery. By placing a piece of graphite from a 
lead pencil in contact with a piece of carbon, and 
putting them in circuit (the pencil connected with 
the positive poic) heat Is produced In the lead suf
ficient to Inllame an ordinary friction mateh. Is 
this an unusual degree of heat to be produced di
rect from a battery of this number of cups or of 
the density form ? A. No. 

(10:  B. S. S. says : Please give me a recipe 
for coating wooden troughs for batteries, that 
wlll withstand the alkali. A. The following is 
much used In batteries : In 12 parts benzole dis
solve 1 part india rubber, and to the solution add 
20 parts powdered shellac, heating the mixture 
cautiously over tire. Apply with a brush. 

(11) P. F. W. asks : 1. Can an engine with 
a 40 foot drive whecl make 60 miles an hour ? A. 
It is Dossible. 2. Can an engine with a 5 foot 
wheel make 75 miles an hour ? A. Yes, so far as 
thc size of the wheel is concerned. 3. What is the 
ascertained or supposed maximum of speed at
tainable by t, 5, and 6 foot drive wheel engines, 
respectively ?  A. The ascertained maximum Is 
about 60 miles an hour. The supposed Is an un
known quantity. 

(12) G. S. N. asks : I have a 2 x 6 inches 
cylinder engine, with fly wheel 15 Inches In diam
eter and � inches face, making 150 to 200 revolu
tions per minute, with steam at 50 lbs. The cone 
on my lathe has four changes of speed, being 6, 
1)%, 4M, and 8M Inches in diameter. What slzc of 
wheel should I use on a shaft to drive my lathe at 
the proper number of revolutions ? A. Let the 
countershaft of the lathe make ISO revolutions 
per minute. 

(13) G. W. F. asks : 1. What is the meas
ure of a gage as applied to saws ? A: A gage, ac
cording to StubS' 3tandard, is no particular part 
of an Inch. Gages from No. 1 to No. 26 vary from � to the Th part of an inch. No. l is about to!}, 
No. a, M, No. 10, �, No. 16, ft. 2. What should be 
the gagll of a 22 Inch shingle saw ? A. About No. 
11 at center and 14, to 16 at the rim. 3. What 
should It cut per revolution, running at 1,700 revo
lutions per minute ? A. About M of an inch or 
more, according to the hardnese of timber. 40. 
What width of belt will be required to run It?  
A. About 6 inches. 5. What size of saw pulley 
should be used ? A. About 7 inches. 6. Could it 
be safely run at 2,000 revolutions per minute If 
thick at center ? A. Y es.-:-J, E. E., of Pa. 

(14) A. B. says : I have a pump on a tug-
boat worked with crank and fiy wheel. Bore of 
steam cylinder Is 4, Inches, stroke 6 inches ; bore 
of pump barrel is 2 inches . Pressure of steam is 
85 lbs. to the square inch. What would be best 
for a plunger ? I have been using rubber, but it 
will not last more than two weeks. A. Use a 

(15) L. W. R. says : 1. I am tryir'g to elec
troplate with silver and gold some small articles 
of Britannia metal, composed of tin and anti
mony, with two 2 quart Smee batteries; but the 
solution soon gets out of order and will not work. 
Deposition takes place very slowly, and some
times will only go on a part of the work, and the 
metal will then scale 011' the work. A. Rinse the 
objects in a fresh solution of caustic soda or potas
sa,and transfer at once to the plating solution. The 
latter seems to contain too much cyanide. The 
free cyanide should be equal to about half the 
weight of silver III solution. When It Is more, it 
is apt to dissoive silver oa from both anode and 
objects. 2. What ought the strength of gold and 
silver solutions to be, according to the hydrome
ter, for plating Britannia metal as above de
scribed ? A. The proportion of about 2 or 3 ozs. 
of silver to the gallon Is a good working strength. 
3. Will gold and silver coin do to make the solu
tions, and also for anodes ? A. Coin Is sometimCfl 
used, but it Is better to use pure metals. 

(16) W. H. S. ask s :  How will brass pack· 
Ing rings do in an engine ? A. Do not use them. 
Cast iron piston rings are the best. 

(17) E. H. S. asks : 1. Is it possi ble to send 
four or more messages over the same wire with
out confounding the signals ? A. Yes. 2. How 
are the receiving and transmitting instruments 
constructed ? A. Several ways have been de
vised, but we believe the details of the system 
now used by theWestern Union company have not 
been published. A description of Gray's harm
onic telegraph will be found on p. 92, No. 6, SCI
ENTIFIC AMERICAN Suppr,EMENT, vol. 1. 

1. Can you explain why the blood glv�s 011' only 
such of Its constituents to the various organs or 
parts of the body as are needed by them, as for 
Instance, lime to the bones, phosphorus to the 
brain, etc. ? A. It Is generally believed that each 
organic substance in the body has the power of 
assimilation of its own kind of matter only. 2. 
Would an excessive drain upon any organ of the 
body in a healthy person cause an appetite fOl' 
food which would contain a large percentage of 
the material which Is bcing destroyed ? A. Most 
likely. 

(18) I. A. asks : 1. How are the positive 
and negative wires fastened in a Leclanche bat
tcry ? A. The wire lcadlng from the zinc may be 
fastened by soldering ; the other is sometimes 
baked in with the carbon, or it may be secured to 
the carbon with a clamp. 2. Why does the bi
chromate of potassa solution in a battery turn 
dark green after a short time's use ? A. Because 
the chemical reaction exhausts the solution. 3. I 
have a battery trough made of wood, with 8 cells 
in It. The cells are 5 Inches high and 4, Inches 
long, by 2 inches wide. I propose to make 16 por
ous plates of yellow ocher, powdered charcoal, 
and fine sand ; they are to be 5 inches high, 2 Inch
es wide, and � inch thick. I shall place them two 
In each cell, so that there will be a space of 1 inch 
on each side to receive coke and manganese, and 
I shall have the zinc In between the plates, and 
have the plates cemented fast to the partitions. 
i'he zinc plates are to be Ii inches high, 2 inches 
wide, and M Inch thick. Will it work ? A. The 
arrangement will probably not work satisfactor
Ily. You had better get the regular porous cells 
from some dealer in electrical apparatus. You 
can have them made of any desired shape. 

(19) F. A. asks : 1. Through how 101 g a 
carbonic acid vacuum tube would a M inch spark 
from an induction coil pass ? A. Try the experi
ment if you havc the opportunity. 2. How far 
from the tube could the time of night be seen 
by a watch ? A. Try It for yourself. a. What 
length of platinum wire, No. 36 or 4,0, would three 
bichromate of potassa cells heat red hot ? A. 
Probably about a foot. 

(20) J. D. O. says : Enclosed find specimen 
of wire of which I have some 1,600 feet. I intend 
using it in making an induction coil, for medical 
purposes. What size and what length of wire 
would be the best for making the primary or in
ner coll ? A. About 100 feet of No. 20 will do. 2. 
What should be the length of the Induction coil ? 
A. Five or six inches. a. Is the wire to be wound 
like thread upon a spool, and are both coils to be 
wound in the same manner? A. Yes, but it does 
not matter whether the direction of winding is 
the same In both coils. 40. What do you think of 
the way of coiling the wire shown in your paper, 
p. 3440, vol . 33 ?  Would It bc practically advan
tageous in my case for such a comparatively 
small coil?  A. No. 5. Is there any necessity for 
insulating material to separate the inner and 
outer coils ? A. Yes. 6. What is the dUference In 
quantity, intensity, etc., between an electro-mag
net of given lenf!l;h (say 3 inches) composed of • 
layers of insulated wire, with another magnet 
twice as long composed of the same length of 
wire, the number of layers being of course near
ly one half ? The size of the wire and the battery 
power of course is the same in both Instances. 
W ould not No. 1 exceed in intensity, and No. 2 
exceed in quantity ? A. The terms are hardly 
applicable to magnets. No. 1 would be the 
strongest,provlded the current were not sufficient
ly powerful to magnetize It to saturation. 

MINERALS, ETc.-Specimens have been rt

ceived from the following correspondents,and 
examined, with the results stated : 

J. H. P.-Nos. l, 2, and S are di1ferentvarieties of 
mica schist. N 0.4, Is a chlorite schist. Not valu
able.-G. P. H.-The black Is hornblende rock. 
The red Is granite containing a potassa felspar. 
Both contain a small percentage of iron, but not 
sufficient for extraction.-G. B. L.-It does not 
contain felotflizers, and is valuable for building 
purposes.-R. W. C.-It is sulphuret of Iron.-I. H. 
M.'s and G. C. R.'s specimens have not been rlr 
ceived. 
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28 J citutific �mtriCIlU. 
w .  G. asks : Will some ooe obliA"e by giv- I Countersink, W. H. Laughlin . . . . . . . . . . . . . . . . . . . . • .  1'78,448 

log me correct directions for netting a hammock ? Croze, cooper'.,  J. P. Siegfried . . . . . . . . . . . . . . . . . . .  1'78,478 
I have justflnished one but it will not hang prop- Cultivator, C. D. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  1'78,410 
erly.-A. H. H. asks : How can I make red, blue, Cylinders, boring met .. lllc, F .  B. Trahern . . . . . . . .  1'78, �50 
purple, and black ink for printing with rubber Da.h pot, G. H. Corll .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,275 

? H h 
DI.tllllng apparatu., H. Deymann . . . . . . . . . . . . . . . . . 1'78.420 

stamps ow can I make indelible ink for t e Dltcher and tile layer. J. J .  Campbell . . . . . . . . . . . . .  178.231 
same purpose?-W. F. asks : What is the compo- Door fa.tener. C. Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78. 242 
sltlon of the flesh-colored enamel used by artlfl- Drawer pull. J. E. Merriman . . . . . . . . . . . . . . . . . . . . . . . 1'78,817 
clal leg makers?-E. T. Q. sayS : Would S. C. bc Drlll .oeket . C. AII.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78. 2511 
good enough to glvc a demonstration of his meth- Ele"ator, water. E. J. Smith . . . . . . . . . . . . . . . . . . . . . . .  1'78.475 
od of in!lCrlbing a regular polygon, published in Elevator. water. R. H. Dougla •• . . . . . . . . . . . . . . . . . . .  178 .423 
SCIENTIFIC AMERICAN, April 20, p. 283, vol. M. Engine. rotary, C. A. Tower . . . . . . . . . . . . . . . . . . . . . . .  1'78.349 

Engine eut-oft valve. T. Hooker . . . . . . . . . . . . . . . . . . .  1'78. «0 
COJD[UNICATIONB RECEIVED. 

The Editor of the SCIENTIFIC AlIBRICAN ac
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow
ing subjects : 

On 011 of Ditter Almonds. By H. P. 
On Raising Tomatoes. By H. M. 
On the Cotton Gin. By R. J. McC. 
On the Western Tannin Plant. By G E. B. 
On Spontaneous Combustion. By A. H. 
On Social Pressure. By J. J. 
On a Locomotive Blast Pipe. By I. H. D. 

Also inquiries and answers from the following : 
H. H .-B. R. H .--G. E. O .-K . T .-G. N.-B. W. M . 
C .  S . M.-J. H .  B.-E .  E .-G . L .  H.-D. G .  D.
H. W . M .-E . B . W. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inqniries fBiI to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initia.ls 
only are given, are thrown into the waste basket, 
as It would flll half of our paper to print them Bil ; 
but we generally take pleasure in answering briefly 
by mall, if the writer's address Is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who makes malleable glass ? Who 
does flange work, on boiler heads, etc. ? Who 
makes steel dyes from electrotype molds, etc. ? 
What Is the value of magnetite or magnetic iron 
ore ? What is the cost of a yacht of 26 tuns, and 
of one of 100 tuns, burden ? Who sells acid chro
mate of lime ? Who uses cattle hair, for making 
cloth ? Who sells 1l.0wer pot making machines ? 
Who sells or lets out lime light apparatus for tab
leaux?" All such personal inquiries are printed, 
as will be observed, In the column of " Business 
and Personal," which is speciBily set apart for 
that purpose, subject to the charge mentioned 
at the head of that column. Almost any desired 
information can In this way be expeditiously ob
tained. --------------------------

[ O F F I C I A L l  

I N D E X  O F  I N V E N T I O N S  
FOR WHJCH 

LeUer. Patent ot' the United State. were 
Granted In tile Week Endinlt 

June 6, 1876, 
AND EACH BEARING THAT DATE. 

[Tho.e marked (r) are rel.sued patents . ]  

A complete copy o f  any patent I n  the annexed list . 

Including both the .peclficatlons and drawing., will be 
furnished from thl. otnee for one dollar. In ordering , 
plea.e .tate the number and date of tbe patent de.lred, 
and remit to Munn &Co . , :17 Park Row, New York city. 

Alarm, burglar. J .  P. Klsllngbury . . . . . . . . . . . . . . . . .  1'78.248 
Alloy •• making mangane.e, W. P. Ward . . . . . . . . . .  178, 490 
Annunciator. Hlrschy el al . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,297 
Auger handle . G. L. Glb.on . . . . . . . . . . . . . . . . . . . . . . .  1'78.286 
Bale tie , W. S. Davl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,418 
Barrel cre •• et, H .. le & Shaw . . . . . . . . . . . . . . . . . . . . . . • .  178,293 
Barrel machine. J. Tilley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78. 488 
Bed bottom, spring, J. A. Heed • . . . . . . . . . . . . . . . . . . .  1'78,467 
Bedstead. sofa. W. Lewl •. . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.S14 

Bell. door, H. A . .DIerke .. . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.421 
Bclt� suspender, E. J. Frascr • . . . . . . . . . . . . . . . . . . . . . .  17R, 282 

Binder. temporary. J. W. Tallmadge . . . . . . . . . . . . . .  1'78.347 
Boller feed and .team trap. W. H . • Jenkln . . . . . . . .  1'78.444 
Boller circulation device. B. S .  Koll . . . . . . . . . . . . . •  178.244 
Bolt. door, T. Hoe.ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.� 
Bolt-threading die, L .  W .  St.oekwell . . . . . . . . . . . . . .  17R.484 
Bolts, making .trap. Lewl. & Oliver (r) . . . . . . . . . . .  7. 156 
Bone blsek . revivifying. J. Gandolfo . . . . . . . . . . . . .  178, 286 
Bone black . preparing. O. Lugo . . . . . . . . . . . . . . . . . . . .  1'78.815 
Boot counter stlftener. G. W. Simpson . . . . . . . . . . . .  178, 887 
Boot lasting tool , W . H, & D. G . House . . . . . . . . . . . 17R.442 
Boot .ole • •  etc . ,  making. G. V .  Shetneld . . . . . . . . . . 1'78.885 
!loot-crImping form, H. A. Robln.on . . . . . . . . . . . . . .  1'78. 880 
Boot .ole. and upper •• uniting. E. Drake. (r) . . . . .  7 , 156 

Bru.h. du.t. J. W .  Howard . . . . . . . . . . . . . . . . • . . . . . . . .  1'78. 298 
Bureau, wardrobe, and washstand, F . G .  Sanford 178. 470 
Burner, gas, W. F. Bonnell . Jr . . . . . . . . . . . . . . . . . . . • 178,262 
Burner. ga •• I. W. Shaler . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78,889 
Cake. mixing .ponge. C. G. Brommer . . . . . . . . . . . . .  1'78,401 
Calendar, era.er, penCil,  etc . ,  .J. H. White . . . . . . .  178.858 
Gam slide, Houghtaling & Siviter . . . . . . . . . . . . . . . . . .  178,441 
Can , seaUng, J. A .  Robinson . . . . . . . . . . . . . . . . . . . . . . .  178,831 

Can ,  .heet metal, G. H. Chinnock . . . . . . . . . . . . . . . . .  178,272 

Can .  sheet metal. A. Perpente . . . . . . . . . . . . . . . . . . . . •  1'78.462 
Car brake. C. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  178, 474 
Car brake. B. F. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,481 
Car coupling. C. O. Babcock . . . . . . . . . . . . . . . . . . . . . . . 1'78,897 
Car coupling. G. W. John.on . . . . . . . . . . . . . . . . . . . . . . .  1'78.869 
Car coupling. E. Webber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78 .351 

Car wheel annealing pit, G . W. Mooer • . . . . . . . . . . .  17R.249 
Car window, railway. J. L. Joyce . . . . . . . . . . . . . . . . .  178. 802 
Carriage curtain light. G. L. Crandal . . . . . . . . . . . . .  1'78,417 
Carving machine, Doane & Thorn .... . . . . . . . . . . . . . . .  1'78.422 
Cement, tank for asphaltic. C. M. Warren . . . . . . . . 178.491 
Chairs. hat rack for. Holtz eI al . . . • . . . . . . • . . . . • . . . .  1'78.489 
Chicken coop . breeding. T. B. Roge .. . . . . . . . . . . . .  1 '78. 882 
Churn , F. Seel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78. 472 
Churn , J. A. SteoL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178. 482 
Clamp, 1Ioor. Splnk·& Ma.on . . . . . . . . . . . . . . . . . . . . . . . 17R. SR9 
Claw bar. M. Butt� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.407 
Cock. an<l T Jolnt • •  top. E. A. Leland . . . .  1'78. 811. 1'78.812 
C olTee mill . T. D. Gnddle . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.427 
ColTee pot. G. W . Hubbard . . . . . . . . . . . . . . . . . . . . . . . . .  1'78. 868 
C olter, rolling. D. W. Hughe . . . . . . . . . . . . . . . . . . . . . .  179. 443 
Conden.er. ejector, J. F. Guthrie . . . . . . . . . . . . . . . . . 1'78,484 
Cotton opener, beater for,:wI1ltehead tl a'. (r) . . . .  7. 1119 

Engine valve , direct acting. E. Purvl •. . . . . . . . . . . .  17R.465 
Explo.lve compound, A. Dleekerhoft . . . . . . . . . . . . .  1'78.277 
Faucet attachment, B. L. Sadler . . . . . . . . . . . .  . .  178,888 
Fire arm. breech-loading, I. M. Earle . . . . . . . . . . . . 178, 868 
Fire e.cape, J. B. Nevin .. . . . . . . . . . . . . . . . . . . . . . . . . . . 178.457 
Fire e.cape, steam, J. Chadderton . . . . . . . . . . . . . . . . .  1'78.271 
Fire klndler. Boote & Hecbler . . . . . . . . . . . . . . . . . . . . .  1'78. 268 
Flour bolt, De Force, Burd & Slmp.on . . . . . . . . . . . .  1'78.276 
Flower. artl1lelal. E. F. Penley . . . . . . . . . . . . . . . . . . . .  1'78,879 
Flutlnglron, W. I . McCau.land . . . . . . . . . . . . . . . . . . . .  1'78.452 
Food. pre.ervlng. K. Knott . . . . . . . . . . . . . . . . . . . . . . . .  178.446 
Furnace for sawdust, etc . ,  F. T. Kidder . . . . . . . . . 178. 872 
Furnace. hydrocarbon, A. Smith . . . . . . . . . . . . . . . . . .  17A t4�,'l 
Furnace, metallurgiC. A. F. Ca •• el. . . . . . . . . . . . . . . .  178, 411 
Furnace du.t trap. T. J. Taylor . . . . . . . . . . . . . . . . . . . .  1'78.254 
Furnace straw feeder. F .  X. ]O'I.cher . . . . . . . . . . . . . . 178.426 
Gage. plaiting, H. W. Atwater . . . . . . . . . . . . . . . . . . . . . 178,226 
Game table., Buckley & Sawyer . . . . . . . . . .  1'78, 267. 1'78. 268 
Ga. retort lid fa.tenlng. H. G. Morrl • . . . . . . . . . . . . .  178.820 
Gas .tove , hydrocarbon, I. W .  Shaler . . . . . . . . . . . . .  17R. SS8 
Ga.aller. drop light. J. H. Seaman . . . . . . . . . . . . . . . .  17R.S86 
Gate. S .  Ern.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178, 237 

Gate, farm, H. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,494 
Generator, hot air, and steam, J. & G .  Flrmenfch 178,425 
Generator, sectional steam, D. Renshaw . . . . . . . . .  178,251 
G1as •• bed for poll.hlng plate. R. Brockman . . . . .  1'78,408 
Gloves. clasp for, A.  G. Mead . . . . . . . . . . . . . . . . . . . . . 1'78,816 
Gold or .lIver lace . Imitation ,  E. Read . . . . . . . . . . . .  178.466 
Grain binder, L. H. John.on . . . . . . . . . . . . . . . . . . . . . . . 178. 801 
Grain binder, J. F. Steward . . . . . . . . . . . . . . . . . . . . . . . .  178.342 
Grain, mol.tenlng, P. Sellers . . . . . . . . . . . . . . . . . . . . . . 17ft. 887 
Hammer, C. W. Dunlop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78.27\1 
Hammer exhau.t pipe • •  team. J. B. Collin . . . . . . . .  1'78. 274 
Harrow, J. E . Perkln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . 178.461 
Harrow, E. M. Stevens . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  178,348 
Harve.ter. T. & I. W .  Ward (r) . . . . . . . . . . . . . . . . . . . .  7. 158 
Harve.ter rake attachment. F. W. Mueslng . . . . . .  1'78,456 
Bat and coat rack, C. F. Lln.eott . . . . . . . . . . . . . . . . . .  1'78,2n 
Hatchway, self-cl o.lng. S. W. 8ell . . . . . . . . . . . . . . . 178, 856 
Beater, feed water. H. A. Philp . . . . . . . . . . . . . . . . . . .  1'78,825 
Heater. sad Iron , J. B. Christian . . . . . . . . . . . . . . . . . .  178. 412 
Beating drum. J .  R. Wieand . . . . . . . . . . . . . . . . . . . . . .  178. S95 

Hide, manufacture of raw, A. C. Krueger . . . . .  ' 0 '  17R, 005 
Hoe and potato digger. Morrl. & Green (rl . . . . . . •  7. 157 
Bog trough, J. Hannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78. 4S5 
Hook • •  nap. W . Beath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17R.4S7 
Horse collar. T. H. Cook.ey . . . . . . . . . . . . . . . . . . . . . . . . 178, 416 
Ho.e coupling. E .  A .  Leland . . . . . . . . . . . . . . . . . . . . . . .  1'78.810 
Hulling machine, J . F. llIb.on . . . . . . . . . . . . . . . . . . . . . 1'78.4:/9 
Ice machine. A. Jas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78. 800 
Inhaler, G. L. Cro.by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17ft.S&! 
Ironing board. U .  L. Miller . . . . . . . . . . . . . . . . . . . . . . . .  1'78,458 
Ironing stand. S .  E .  Crutcb1leld . . . . . . . . . . . . . . . . . . . .  1'78.286 
Jack. compound engine. Taylor & Vamplll . . . . . . . 17R.3oo 

,J .. ck 'pool, Scott & Davl • . . . . . . . . . . . . . . . . . . . . . . . . . .  178. 885 
Jail bars, making. P. J. Pauly . . . . . . . . . . . . . . . . . . . . . li8. � 
Key hole guard, M. Schou . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78. 8a4 
Ladder, exten.lon. R. U. Spaulding . . . . . . . . . . . . . . . 178.480 
Ladder, step. E. A. Stockton . . . . . . . . . . . . . . . . . . . . . . 1'78.845 
Lamp. H. H. Doty (r) . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . .  7 ,165 
Lamp 1Ixture., hanging, T. ]0' . Wood . . . . . . . . . . . . . .  1'78,458 
Lamp, .treet, J. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78. 896 
Lamp •• etc . ,  globe for. C. K. Deut.ch . . . . . . . . . . . .  178,419 
Lard, treating. R. Bullymore . . . . . . . . . . . . . . . . . . . . . . .  1'78,269 
Lath , pla.terlng. T. A. Scbeller . . . . . . . . . . . . . . . . . .  1'78.884 
Lathe for turning ball., A. D. Waymoth . . . . . . . . . . . 1'78. 255 
Leather • •  tretchlng. W. Coupe . . . . .  . . . . . . .  . . . .  178. 861 
Leather. etc .• tool for cutting. P. Cohurn . . . . . . . . 178.273 
Leather, waterproof compoulld for, P. Kromer . .  118.447 
Level • •  plrlt, M. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.354 
Lock. electromagnetic, H. L. Roo.evelt . . . . . . . . . 171l, 382 
Lock for safe. etc . ,  W . L. Potter . . . . . . . . . . . . . . . . . .  1'78.250 
Lock, scal, W. P. Burrow . . . . . . . . . . . . . . . .  o • • • • • • • • •  178,406 
Loom temple. J. R. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . 1'78.259 
Looms . selvage guard for. J. H. Mill •. . . . . . . . . . . . •  1'78.877 
Melting metal and ore •• G. W. Staftord . . . . . . . . . . . .  1'78.222 
Micro8cope, G .  Wale • • • • . . . • • • • . • • • • • • . . . . . . • • • • • • • •  17R, 391 

Mill , elder, H. L. Whitman. . . . . . . .  . . . . . . . . . . . . .  178.496 
Mirror adJu.ter, S. M. Clark . . . . . . . . . . . . . . • . . . . . . . . .  1'78.234 
Molds and patterns, producing. C. Gras.er . . . . . . . . 178.432 
Motion. converting. C. E. Willi. (rl . . . . . .  . . . . . .  . . .  7.160 
MueUage bottle. J .  A .  Robbin •. . . . . . . . . . . . . . • . . . . •  17R,S29 

Nut lock. J .  N .  Arvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78.260 
011 cabinet, G.  A. Unkrlch . . . . .  . .  . . . . . . . . . . . . . . . .  178, 489 
Ore concentrator, G .  Ginn . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78.289 
Orr pulvf>rfzC'l'. w. Rrii.(":knr'r 178. WI' 
Organ pedal attachment. B. L. Boomer . . . . . . . . . . . 178,357 
Oyster-dredging macblne . H. F. Ward . . . . . . . . . . . .  178.498 
Pall cover, chamber. C. Kolb . . . . . . . . . . . . . . . . . . . . . . . .  1'78.804 
Pall. milk, H. M. Tingley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,848 
Paint. D. E. Brelnlg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.264 
Pantaloons, R. Gibbon .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.287 

Paper bag machine. O. W. Stow . . . . . . . . . . . . . . . . . . . .  1'78,344 
Paper box macblne, M. young . . . . . . . . . . . . . . . . . . . . . .  1'78.499 
Paper cutter. reCiprocating, T. B. Dooly . . . . . . . . . .  1'78.2'78 
Pavement, concrete, .1 . M. Snook . . . .  o • • •  o • • • •  o • • • • 178,841 

Pencil. and penholder., dipping, E. Lilienthal . . . 178,246 

Pe •• ary. G . Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,458 

PhotographiC plate. Powell & Lehnen . . . . . . . . . . . . . 178.880 
Pier. compOSite. C .  E . Hili . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.43R 
Pin •• making wooden. F. T. Baldwin . . . . . . . . . . . . . .  1'78,227 
Pipe coupling. E. A. Leland . . . . . . . . . . . . . . . . . . . . . . . . .  1":'8.818 
Pipe coupling. W . A. Llckl .. . . . . . . . . . . . . . . . . . . . . . . .  1'78.245 
Pipe air vale. water, Stacy & Carroll . . . . . . . . . . . . . . . .  1'78,258 
Pistol. spring air, A. C. Carey . . . . . . . . . . . . . . . . . . . . . .  178,23S 
Pist..,l. spring air. H. M. Quackenbush . . . . . . . . . . . . . .  1'78,827 
Plane. earpenter' s, S. William .. . . . . . . . . . . . . . . . . . . . .  1'78,258 
Planing knife .cale •• machine for. A . H. North . . .  178,822 

Planter. corn. J. Clarrldge . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.414 
Planter. corn. Sapp. Clay. & Frost . . . . . . . . . . . . . . . . . .  178.471 

Planter. cotton seed. J. Clarrldge . . . . . . . . . . . . . . . . . . 171.418 
Plow. J . H. }Ionroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.434 

Pocket for wearIng apparel. R. Gibbon .. . . . . . . . . . . .  1'78.428 
Pockct, safety. I. T. Green . . . . . . . • . . . . . . . . . . . . . . . . .  178,291 
Potato ma.her. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.228 
Press, baUn�, ,T . Prlce . . . . . . . . . . . . . . . . . . . . . . . . . . .  .-. . •  17R,464 
Pre ••• fruit and Jelly. A. Wemple . . . . . . . . . . . . . . . . . .  17R.495 
Pre •• , wine and cider. J. Nearing . . . . . . . . . . . . . . . . . .  1'78,321 
Printing pres •• Potter & Judson . . . . . . . . . . . . . . . . . . . .  1'78,826 
PrInting pre.s. A. E. Red.tone . . . . . . . . . . . . . . . . . . . . . 1'78.828 
PrInting press. color. J. T. iii; E. C. Bruen . . . . . . . .  1'78,229 
Pr�peller. vibrating. J. Forgie el al . . . . . . . . . . . . . . . . 1'78,864 
Pump ,  J .  S .  Adam •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.225 
Pump .  J. Butman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.280 
Pump .  I .  H. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,824 
Railway crossing platform. G. Brown . . . . . . . . . . . . . .  178.401 

ReapIng machines. tapering bars for, S. O.bom .. 178,828 

Roiling angle Iron, J. J. Thomas . . . . . . . . . . . . . . . . . . • 1'78.486 

Roof. metalUe. F. C . Conklin . . . . . . . . . . . . . . . . . . . . . . . 1'78.359 
Rubber articles. making. Smith el al . . . . . . • . . . . . . • . .  178.479 
Sad Iron he�ter. J. B. Christian . . . . . . . . . . . . . . . . . . . . .  178,412 
Sad Iron holder, O. Borreson . . . . . . . . . . . . . . . . . . . . . . . 178,401 
Sandpapering machine, P. Barker . . . . . . . . . . . . . . . . . .  1'78,898 
Sash balance. W. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78,860 
Sa.h fa.tener. W. G. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . 178 .415 
Sa.h fa.tener, E. J. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.292 
Sash fastener, W. H. Kester . . . . . . . . . . . . . . . . . . . . . . . .  17R, 445 
Sash fast-ener, P. M eyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,876 
Sa.h holder. J . P. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1'78.241 
Sash holder. J. H. 1'ay.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.37R 
Saw tooth , In.ertlb·le. E. T. Lippert . . . . . . . . . . . . . .  178.450 
Sawing machine, scroll, 'V. HeRsman . . . . . . . . . . • . . .  178,295 
Scatrold lander, A. Bauer. . . . . . . . .  . . . . . . . . . . . . . . .  1'78,355 
Scales, weigh , A. Carpenter . . . . . . . . . . . . . . . . . . . . . . .  1 78,858 
Screen metallic, S .  W .  ]O'lInt . . . . . . . . . . . . . . . . . . . . . . . . 1'78.280 
!.Icrew-cuttlng die, Campbell & Eyre . . . . . . . . . . . . . .  1711. 409 
Screw-cuttlng die plate, J. M. Carpenter . . . . . . . . . . 178,270 

Screw. wood. !!; . A .  Leland . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.809 
Separator, grain. Harder & Anthony . . . . . . . . . . . . . . 178,486 
Separator, grain, Wissler & Sn .. vely . . . . . . . . . . . . . . 1'78,257 
Sewing machine , E. Dr .. ke (rl . . . . . . . . . . . . . . . . . . . . .  7.154 

Sewing machine Joum"I , J. Kline . . . . . . . . . . . . . . . . .  178,808 
Sewing machine .huttle. J. J. Graft . . . . . . . . . . . . . . .  1'78.431 

Sewing machine, feed, J .  �mlth . . . . . . . . . . . . . . . . . . . .  17H,4'i8 

Sharpening machine, Inger.oll ., al . . . . . . . • . . . • . . . •  178,:170 

Shearing machine, 1'. lJrabiJon . . . . . . . . . . . . . . . . . . . . . ':'71:i,4U:� 

Shears, animal, W. F. Wutel'ich . . . . . . . . . . . . . . . . . . .  178,5(K) 

Sheet metal bending tool ,  J.E. Hunter • . . . . . . • . . . .  1'78.299 
Sheet mo.tal molding tool , G. M. Peters . . . . . . . . . . .  17�.468 
Ship' .  log, J. & G. H. BII.s . . . . . . . . . . . . . . . . . . . . . . . . .  178,261 
Ship.' running gear stop. J. W. Knlght. .  . . . . . . . . .  1'78,:178 
Shoe laCing, A .  W. H .  Lindemann . . . . . . . . . . . . . . . . . 178.44� 
Shoe peg, rawhide, U. V. SheWeld . . . . . . . . . . . . . . . . . 178.3 .6 
Shutter, G.  Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,23:1 
Shutter and blind fa.tener. J .  M. Meschutt . . . . . .  1'78.818 
Sifter, a.h , J. H. Haymond . . . . . . . . . . . . . . . . . . . . . . .  1'78.881 
Skate, C. Drew.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,265 
Skirt ,upporter and cor.et, H. A. Schandevyl. . . .  178,883 
Soap frame, D. Whitaker . . . . . . . . . . . . . . . . . . . . . .  , . . . .  178.894 
Soap holder, H. P. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178,240 
Sowing machine, tobacco, L .  H. Forney . . . . . . . . . . .  178,281 

Stamp, hand, .II . B. HIII. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.296 
Steam trap, W. M. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,285 
Stench trap, P .  Summers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,4H5 
Stoue, Imitation, Leather. & Chappell ct . . . . . . . . . .  178.808 

Stone, making arti1lclal , W. H. SmIth . . . . . . . . . . . . .  178,84U 
Stone, making arti1lcl .. l. Leather. & Chappellet . . 178,807 
Stove, heating, J .  J .  GIlI . .  . . . . . . . . . . . . . . . . . . . . • . . . . .  178,480 

Stove,  hydrocarbon gas, 1. \V. Shaler . . . . . . . . . . . . .  178t� 
Stoves, lire pot for. D .  L. Stile .. . . . . . . . . . . . . . . . . . . .  1'78,483 
Stump extractor, B .  W .  Thurman . . . . . . . . . . . . . . . . . .  1'78,487 
Syringe. vaginal, A. J. French . . . . . . . . . . . . . . . . . . . . .  1'78.283 
Tank , af!lphaltlc cement, C. M . Warren . . . . . . . . . . . .  178,491 
T .. nnlng hide. or .kln •• C. Richter . . . . . . . . . . . . . . . . .  17R,468 
Tea.lng machine, T. WillIams . . . . . . . . . . . . . . . . . . . . . .  1'78,497 
Telegraph key, C. J. Greene . . . . • . . . . . . . . . . . . . . . . . . .  1'78,488 
Telegraph receiver, A. G. Bell . . . . . . . . . . . . . . . . . . . . .  1'78,399 
Thlll coupling, I!:. D. Fro.t . . . . . . . . . . . . . . . . . . . . . . . . . 1'78,234 
Thill coupling, E .  P .. ge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78.45� 
Thra.hlng machine •• packing . M. L .. ufenburg . . . .  1'78.806 
Tobacco box. automatic, W. �;. Harrl .. . . . . . . . . . . . .  1'78,29 
Toy !lOUP, 6. W heeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78 S52 
Toy, metal , \V . A. Harwood . . . . . . . . . . . . . . . . . . . . . . .  17..,,366 
Toys. wheel for, U. W. Gough . . . . . . . . . . . . . . . . . . . . .  1'78.290 
Trap, animal, W. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . 178,392 

Trap, n.h, J. MeRobert •. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'78,:175 
Trap. 1Iy, Cole & Dlck.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  178, 235 
Treadle motion. A. L. Dewey (r) . . . .  . . . . .  . . . . . . . . .  7 ,161 
Trunk clamp. W. S. Je •• up (r} . . . . . . . . . . . . . . . . . . . . .  7 . 16<1 

Umbrella tip retainer. J. T. Smith . . . . . . . . . . . . . . . . .  1'78,476 
Valve. J .  S. Adam •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  1'78. 224 
Valve, balanced .lIde. J. E. Wat.on . . . . . . . . . . . . . .  1'78.399 
Valve,  check, S. Hue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,469 

Valve, globe , C. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.492 
Vehicle wheel. P. J .  Harvey . . . . . . . . . . . . . . . . . . . . . . . 1'78,:188 
Wagon brake. H. �'elt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.424 
Wagon .tandard, 6. W. Mead . . . . . . . . . . . . . . . . . . . . . .  178,248 
Washing machine, J. Gramelspacher . . . . . . . . . . . . .  l'i8,a65 
Wa.teway .topper ••  Gibson & Powell (r) . . . .  7. 1b"l!.  7,168 

Watch chain alld pencil comblned , J .  B. lIlable . . 178,451 
Watch .prlng t.arrel, S .  D. Johnson . . . . . . . . . . . . . . .  1'78.:171 
Watchman ' s tlmc detectcr, .1. H . Massey . . . . . . . . .  178, 374 

Waterproof compound. H .  F. H. Miller . . . . . . . . . . .  1'78.319 
Weaning bit, P. Heak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17R.:167 

Weather strip, D. Munson . . . . . . . . . . . . . . . . . . . . . . . . . .  17M,455 
Well , S .  W. Belle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.400 

Windmill, J. & W. O .  Swlnnerton . . . . . . . . . . . . . • . . . .  1'78.346 

Wlre-worklnlli tool, M. C.  Smith . . . . . . . . . . . . . . . . . . . .  1'78.S8� 
Wrench, J. N. Byington . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17R.4()l 

DESIGNS PATENTED. 

9.324.-GLA8SWARR.- T .  B. Atterbury, Pltt.burgh. I'a . 
9,325.-CARRIAGE STEP8.-E. A . Cooper,LancaRter,N . Y .  
9,826.-PAPER WEIGRT8.-F .  A .  Fouts, Bloomlngton ,Il1 . 

9,827.-SJlAWL ]o'ABRlC.-C . H. Landenberger, Philadel-
phia, Pa. 

9.32� .-· ·F.GG Cups.-C. L. Mercer, Wa.hlngton. D. C .  
9.329. 9.800.-(;ARPETS.-G . W .  PljCgot.t. N e w  York cIty . 
9.S;n .-STOVRS.-A. Richmond. Brooklyn, Conn. 
9.382.-:-ALBUM COVERS . -A . Llebenroth, College Point , 

N. Y. 
9,888. 9.8a4.-INK8TAND SUPPORT8.-H . •  J. Millier . New 

York city. 

[A copy of any one of the above patent. may be had by 
remitting one dollar to MUNN & Co. ,  :17 Park Row, New 
York city. 

BClIEDULE OF PATENT FEEB. 
On each Caveat. . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . '10 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8113 
On 1IIIng each application for a Patent (17 years) . • . .• 13 
On I •• ulng each original Patent . . . . . . . . . . . . . . . . . . . . . . . .  '110 
On appeal to Examlners-In-Chlef . . . . . . . . . . . . . . . . . . . . . .  '10 
On appeal to CommiSSioner of Patents . . • . . . . . . . . . . . . .  '110 
On application for Rels.ue . . . . . . . . . . . . . . . . . .• . . . . . . . . . . .  830 
On 1IIIng a DI.elalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On an application for De.lgnS� years) . . . . . . . . . . . . . . . . 810 
On application for De.lgn (7 years) . . . . . . . . . . . . . . . . . . . .  813 
On application for De.lgn (14 year.) . . . . • . . . . . . . . . . . . • .  83(' 

Inside Paa-e, each In serti on - - - 13 cents a llne. 
Back PaRe, each Insertion - - - 81.00 a llne. 

Engravings mall htad adfltrUse11UlnlB at Iht sarM ratt 
ptr line. bll mtasur.11Ulnl. (J/I Ihe lelltr prt... .A.dVtr· 
lisemenlB musl b. received al publlcal/on � as earlll 
as Frldall morning 10 appear In n.",1 i •• ue. 

2 5 F ANCY CARDS� new st;),les. with name, 10e. ,  po.t. 
• paid. J. B. HU"TED, Nassau, Ren ••. Co .• N. Y o  

ALCOTT LATHES.for Broom. Rake and Boe Handles 
S. C. BILLS. 51 Cortlandt St .• N. Y 

MANUFACTURERS AND PATENTEES hav
Ing u.eful article •• • ultable for the Bardware Trade 

and de.lrI"!! aid to manufacture and Introduce the same 

��a'i!:�plei �!:t�lS'e�:-e��Tb: �rur:e':!�fI3e.�e�· 

lJULY 8, 1 8,;,6. 
THE 

TRADE ENGINE. 
-0-

r.,o���":���sgr;:.!'\ongtte���� 
of Cast Steel . 

Every Engine Indicated. and 

::�v
a�;;.�:;;.'SI�e��ufl:.e the high· 

8e�����:b1e 
sW'n":l�� � ��� 

markct ! 
Send for Prlc� LI.t and Clrcu· 

lar. 
HERRMANN & HERCHEL

RODE M'F'O. CO., 
________________ D_

ao.yton. Ohio . 

16 ��11RJ��DTURC/��T'���M� 
2x4, lIy wheels 12 Inches, 160 stroke. per 

double acting, noiseless, unallected by 
grcaoe . 4 other .Ize., from ,.12 to '50. 
����I��ly�!e��'l:'I;., '&. WEINDEL. 400 

-------- -----------
A 8 1 FT WO RTHY ofa ROTHSC H I LD 

FOR 

ORE CENT. 
A copy of Brown ' .  Illustrated Shak.pearlan Almanac. 
:��ew���.

t��I��Pr. "Je�),"t��I�t�!����aKr:io�h� �nT�� 
dent to any one free who will send us their ad�rcss on a 
one cent po.ml card. Addre.s DR. O. P. BRO WN. 21 
Grand St .• Jer.ey City, N. J .  

'V 'trr.c�?a£'f:!e �l..��I!!':5c;!I�eL�trIi� 9tf�r!�� 
ket Street. Philadelphia. Pa . 

: . 

. ; : : :  .-=::.. ::. , ..  - .. � ; : ; :  

--- "" , 
� ... , - -

f.��:$Ji��.�l{��i". 
�o"st��� , R.�O:·b��'i;GR 

AND RooF COMPANY, 
Otnee. � Dey Street, 
New York . 

IT Send for circulars. 

. F��ct��eL�nd i.������!i��·� B��G
I�;ll��g . Mlai:,�t 

applied for. Addre •• E .• 1275 Dean �t . ,  Brooklyn. N .  Y .  

BUREKA. LA Tim, $9� 

WITH FOOT POWER, $13. 
fiI" Send for Circular. Manufactured only by the 

EUREKA M'F'G CO.,  
1 1 1  Devonshire I'lt., Boston, Mass. 

--- ---_._---_. 

W ANTED-A large lot of Transplanters made. 

lIIAN.pi�I:;:.�f���':i':[S
R�f{:�rs���'l'��hPI���t!�1 R?�� 

FOR SALE--9x12 in. Woodruff & Beach, l1:x36 
Corll ••• 8x12 1n. & 5x7 1n . Slide Valve EngIne •• Loeo

moth'e Boller •• Pr01lllng Machine. Shapers and Planer •.  
E .  P. BULLARD. 48 Beekman St . ,  New Y ork . 

THE FATIGUE OF METALS UNDER RE
PEATED STRAINS, with various Tables of Re.ults 

of Experiments. From t.he German of Prof. Ludwig �p.n-

�';,�b�r.fi v:.'.IWo�fr���l'"e �l.:De�·s��r�:.e' l�tfo: b:a�1r:. 
Fifty Cent •.  

D. VAN NOSTRAND, PUBLISHER, 
23 Murray St. & 27 Warren St .• N ew York . 

..... Copies sent free by man on receipt of prltc.  

Asbestos Roolina-, with the Improved White A.best08 

r!t:':t.:': �:�tnfj.;��I':.���.:':gl'tf���� l�o�}��lmnte •. 
Alfbcstos Cement, for repairing Leaks on Roofs. 
Asbe"t08 Root Paint, for Tin Roof ••  Irollwork, &c. 
Asbest08 Palnt8-all colors-for .truetural purposes . 
t:tee:�:: ::::!W:"C��tlr:'-I�': c���J�rk. &c. 
Asbestos Steam Packina-, 1Iat and round. alf".ilze • .  
Sheathinlli Felt ... Vermin-Proof Linina-, &c. 

'fhese arttcles are ready for use, and can be eabily a� 
plied bY !!!l one . Send for Pamphlets, PrIce LI.ts . &e. H. w . JOHNS 87 It1aiden Lane,N ,Y. 

P atentee and lItanu!'acturer. Established 11l58 . ' 

Stone Ohanneling 
OR 

Quarrying Machine, 

WARDWEL L  PA 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

BTEAII BTONE CUTTER CO., RUTLAND, VT. 
BOLE PROPRIETORS AND JlANUFACTURERS, 

© 1876 SCIENTIFIC AMERICAN, INC.



JULY 8, Ititutifi t �mtritlu. 
R E V.E R S I B L E  S d B d .... h-BOIp:!�quR,:!!g:mB econ an &.&ac lDelY, 

IF' Cheap simple durable and elrectlve ....:I AT EXTREMELY LOW PRICES. 1 2,000 Ibs . Fems & Miles Steam Hammer. I 1 ,000 Ibs. F�rrls " 
LIIJG1h�WOOb M ' F ' G  'CO 165 Pearl 8� N Y .\llles ",earn Hammer. 1 Reverberator)' Furnace with boiler attached, connected with 2,000 Ibs. Hammer. 

___ _ _ _  
. , . , . 

_ " Small Heating Furnaces for Ant·hraclte Coal . . 12 Round Open Hearth Forges (Wrought non) . 11 Wrought 
��?��o

A
S�I��I:,:!"o�t'CeJ�I�::'� c�tsll;: · I���o

orUin. b�8!�ver tlJl� w,.�S��m��hln/ Ber���tl: ·lu�I\-�p'ft�: ·Ma-

The fact that t-hls shafting h88 1� per cent greater 
�\�C��rt'l���.���c

fl
r����n���l�:.eJr;�hc

t�n!s�.
g
c
e
JO��l�lf��l 

We are n.hu) the sole manufacturers of the (;JCLEBRATETI 
COI,LI N�' PA'r. c..:OUPLING, and furnish Pulleys, Hangers, 
:�Pllc':M�; :::ost approved �\��S I"�JI�\i'ttiJ�� on 

Try Street, 2nd and Srd Avenues, PIttsburgh, Pa. 
t!lO S.  Canal Street, Chicago, III . 

ITStocks of this shafting In store and for sale by 
������A8t�A

do� ,��nb�tt,,"r'!'Sr.��·. Y 
PIERCE & WHALIN G, Milwaukee, WIS. 

FREE:I������� tbe Union. Tblll eomea 
or tbls pallOr who 

p .... I .. tb .. ln_t�=�:::::.7. 
Imal1 club 

ji.L·tifti�j� ::Of!!: 
.,",."�_ .... .. . peclmell 

FACTORIES TO LET,ATHAVERSTRAW,N.Y., 
on Hud.on Rlver.-Two large Brick Factories, re

spectively 3 stories, 94xOO, with exten.lon 1 story !l7xS5, 
and iJ 8torlcs 9OxSR ; abundant watP.r power In each ; tur
bine &nd overshot wheels ; Railroad and Steamboat Com
lIIunleatlon with New York. �'or particulars, address 
JOfDI PECK , Haverstraw, N. T . ; or apply at railroad 
omee . R4 Broadway, where photographs and ful1 descrlp· 
tlon may be had . 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguelng, and Grooving 

Machines, Daniel ' S  Planers, Richardson's Patent, Im-
����am.:'e� ,

M:;�ln�·
o.:'.l���:�fng

M�'!':�r:e.;n:e!:: 
rally .  MantW'I

ciW���Y, RUGG & RICHARDSON, 
26 Salisbury Street. Worcester, Mass. 

(Shop formerly occupied hy R. BALL & CO.)  

---_._-------GBO. W. llBAD '" 00., 
STEAM BAND SAW 

AND VENEER CUTTING MILL, 
IRS to 200 LE WIS ST. ,  foot 5th and 6th 8ts. ,  E.  R . ,  N. Y. 

Always on hand, FULL STOCK of SEASONED 

Hard.Wood Lumber 

chines . 1 Rotary Nut Tapping Machlne{ 9 Spindles. 1 Single splnKle Clutch Bolt Cutter, cuts " In. to !l{ In. 
bolts . I Punching Machine, punches X n. hole through 3-16 1rOD . 1 Punching Machlne k Punches l ln :bole 
through I In. Iron. I Punching Mach1ne, punches !l{ In . hole through !l{ In . Iron. I yunchlng Machine, 
punches lS-16 In. hole through >s In. Iron. I Plate Shears, receives blades 36 In.  long, and will shear !l{ In. Iron. 
I Alligator Shear, cuts to 31i In . rods. 2 Rotary Planers. I Chan ,e l Bar IJrllllng Machine,  with two Spindle. 

�dl��\"o
b� ·ln. Joft��k B�r:ll'M[J'i!'Jr.:'g �e

a�t::��: �:a�':I:?;�t�h:���. 
bOI�S�ardnifier��:1���Ya��'i.�I�e, heads 

C E O R C E  P LAC E ,  1 2 1  C h a m bers ct. 1 03 Reade Sts . ,  N ew York. 

STEAM ENGINES FOR SALE. 
Jd���;�:�'i.{e"I���tie'1e�"J:,�';l0r rI���� tn�afsi'N. �:; 
f4xlR (sawml11), one 12xi4, one 11� one 10>:24, one 9x2O, 
one 1.:16, one 5xl0 on legs, one 8xl2, portable one 8x16, 
�����s �fi:!I��J a�ln��t

oFlt"�II:�� er�'1\�y 
af.": iu�l:g 

svecUlcatlon, and estimates for all kinds of rope and bag
g �3',:�lnery. Send for des".r�PJ�viJlffi�larand price. 

10 Barclay St. , New York, or Paterson, N. J .  

N EW DR, CHASE'S Family Physician and SECOIID RECEIPT lDUl ls the only New 
Book by Dr. A.. W. Chase, author of Dr. llililli •• Chase's famoue Receipts. etc. Beware 
of a reprint of the old boOk in imita· 

BOOK tiOD o f  the genuine Dew book here 
anDounced : Sells at sight. AleDta 
wanted. Sample Copies Two Dollal'll. 

�:l�Dii."of�!.t�I:U�t'�ll'e�.�DMPAIIY , $7� A WEEK to Agents, Old & YOUl!g, Male & Fef male, ln thelrlocallt)'. Terms & OUTFIT FREE. Address P. O .  VICKERY & CO. ,  Augusta, Me. 

pATENT DOUBLE ECCENTRIC CORNICE BRAD . 
natl��uf:.:':�� 8r,.,,�Y.�� & ROBINSON, Cln'ln-

SPARE THE CROTON & SAVE THE COST. 
Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO. , 414 Water St. ,N.Y.  
who control the patent for Green 's AmeHcan Driven Well. 

Planin! '" Matching. 
MouldlnI

' 
Re·aaw nll.", and TenonIng Machlnel. Scroll 

�Wg. Jt"!¥�'i:b}[l's�o��rkl??[tl·!��:ev · Y • 
Send for Catalogue . t 118 Liberty lit. , N. Y. city. 

BI¥e:;:')r� . 
sell our .rXlr.�RR iRd��:�fe:iI::.rs o: 

FINE TOOLS OF ALL KINDS-Foot Lathes, 
Scroll Saws, Twist Drills, Taps and Dies. Send 6 cents In stam.,!!s for Illustrated Catalogue and Snpple:::��!: Jd�CKSON & TYLER, 16 German St. , Baltl-$250 A .lll.vlS '(·h-Aj!en .. "a" '�u C y  .. ...,. where. Buslne88 honorabl .. lind lira> elas. Partlcul ..... sent free .  Addre •• J WOJ./."H & CO . . 11\,. t.oul •• Mo. 

S H A  F T S . P U  L L E Y S. H A N GE R S  
C O U P L I N G S  E T C .  

In Stock, and for Sale by 
WILLIAM SELLERS & CO. ,  

Philadelphia, and '19 Liberty St. ,  New York. 
Price lists and pamphlets on application. 

BLAKE'S PATENT Stone and Ore Breaker 

ADVERTISERS DESIRING TO REACH COUN
TRY readers can do so In the cheapest and best mant 

�,;.:.>;..::.��tl�:!e
ari'J s��D1�Y;lg�:. 

Of
G�������u��� 

Patentees. For Illustrated catalogue and colored map, 
addre88 A.  N. KELLOGG, '19 Jackson St. , Chicago, Ill. 

E.N G INES A · J �  B O I L E R S 
•• , , � ,� "'/";� � '_ · ' - � -", l "1 l. \ � ... . ," .. ' "' .  

, • J " ) M b INGHAM U/C l l r'� 
Q!! 1 ') a day at home. Allenta wanted. Outtlt and oE! ... terms free. TRUE & Co . ,  Augusta, Maine. 

IMPROVED CEMENT PIPE MACHINERY
for making either bevel or hub· joint pipe-furnished, 

and uee of earne licensed under patents eatatiUshed by U . S. 
��rli:���'::z :l'i�:r��J���N�-Ilr:gf�:.r.�: 

KNAPP'S PATENT BUILDING BLOCKS OF WOOD 

= z « 

In Imitation of Stone, fol' the Con"tl'Dction of Hon8e", BRl'D80 and othel' Bnlldh.p. 
=.: 
� 
= 
� 
= Ii": « 
� = - « = ;;;l 

AND CIIOICE FIGURED VENEERS. � � rr For further Information, send for Circular. The LARGEST STOCK I The GREATEST .. 
VARIETY I The Lowe8t Price8 I « 

or Enclose Stamp for Catalogue and PrIce-List. 
Orde ... by mall promptly and falthful1y executed. 

�!,:7i"Z' � .... , y 
Small Tools of all kInds ; also GEAR WHEELS, parts 
of MODELS, and material. of all kinds. C88t1n,," of 
8m8 11  Lathe., Englnes� Slide Rests. etc. Catalogue. free. 
GO� \)NO W & WIGHl'MAN, 23 Cornhl11 , Boston, Mass. 

PXX.ElS. ��3 ��H:.���\.!� the United States are tho.e of the old 
"'WHEELER, MADDEN & CLEMSON" 
brand. They may be had from dealers everywhere ; or, 
tn lar�c qua' UttCl!J, direct from the manufacturers. MADDEN & COCKA YNE FILE CO. Se!,d fo.· Price-list IUlddletoWD, N. Y. 

i�ct�orS1::CJ\s "  I 
I FR I CT I O N  H O I S T I N G  E N G I N E� I T!JR "(H�\!M[ il S'j A N D  F R I C T I O N  D f RI ' ["[ , 
� P U L L E Y S N E ';'o �:V E ------

FOREIGN PATENTS 
AND 

THE CENTENNIA.L. 
There I s  no doubt that our Centennial Exp081t1on wll 

attract to onr shores multitudes of representative people 
from all parts of the world, and they will take home with 
them many of our best Improvemento to Introduce Into 
thefr own manufactureR.  

An unusual opportunity will be olrered for seiling to 
these people such foreign patents 88 have been secured on 
good American Inventions In the respective countries 
from which these visitors come. 

At the reduced prices for which patento are obtained 
abroad, our people will lose a chance not likely to occur 
all"ln, If they do not avail themselves of the opporttmlty 
of Mecurlng their Inventions In foreign countrle8 at once, 
so aR to have their patento ready to negotiate during the 
comlnJl summer. 

For cost of patents In the dllrerent countries and the 
conditions on which they are granted, send for pamphlet 
contRlnlng full Information . 

Addres. MUNN & CO. ,  
S7 Park Row, New York. 

BUNCH OF'FlOJ:, cor. F and 7th Sts. 
WaRhlngton. D.  C. 

HOW TO MAKE SPIRAL SPRINGS. By 
Joshua Rose. With three engravings of the tools, 

" hleh are easily made, and complete gractlcal directions 
f8�:.:'ie�lu�o��I:�lnfn

H�:���J,':,n �=��n�ir��� 
MENT No. 20. To be had at tMs olDce and at all News 
Stores throughout the country. 

$5 to $20 

THE 

Bi[CIOW En[inc, 
The Cheapest and Best Portable 

Engine olrered to the Public. 
PrI��, : Ho.':se po.�er: : : : .: : :  .. *-� 

:: 7 .. . . . . . . . .  47� 
1% • • • . • • • •  5q� 

u 12 u • • • • • • • •  ""-,al 
u 15 u • • • • • • • • •  � 

Price �I��':.t��n::;t�r'!�nes : 
4 Horse Power . . . . . . . . . . . . . . . . $150 
6 , .  • •  • • • • • • • • • • • • • • • •  115 
7 to � Horse Power . . . . . . . . .  225 

12 to 15 u " . . . . . . . . .  :0> 
Send for Illustrated Circular 

and PrIce List. 
H. B. BIGEI.OW & CO., 

New Haven, Conn. 
per day at home . Sample. worth 'I 
free. SUNSON & Co. ,  Portlan<l, Me. 

lYIAOHINERY, 
IRON * WOOD WOBJ[ING JU.ClII1fERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
HANGERS, PULLEYS, COUPLINGS. BELTING, &c. 

&c. Send for IlIu8trated Catalogue and Price Lilt. 
G E O R G E  P L A C E ,  

General Agent for the TANITE CO. 's SOLID EMERY 
WHEELS AND EMERY GRINDING MACHINERY 

121 Clwnben & 118 Reade Sta., N. Y. CIty. 

Todd & Ra1ferty Machine CO. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut·QIr E':Fene, Lowe's 
it��"a� :����rfn���:JWo��r!"E:g\�:.�1I 

B';,Ir..",!."�f
!!�'i 

�1:':s
6a:�:�!",;fps

',:��?'j.W:,�n�htlet::g
M�liln

S��: 
Agent. for the �ew'1aven Manufacturing � . 's Machin· 
1st's Toolst for Judlon' s  Governors Bnd Stop Valves, 
Sturtevant Blowers, and Dllrerenttal PuUU·BIOCks. :;�:::

,
O�r�l;:WsJ'J!'�\\i J�il��'�' NE YORK. 

IRON BRIDGE BUILDING-A complete de
scription, with dimensions, working drawings, and 

�espectlves of Girard Avenue Bridge, Ph!ladelphla, Pa. 
ee� . 

fO����':,�� °In ���·I, T2�n ':;'?'4 .. ��nl�iEr.Jf�i� 
AMERIOAN SUPPLEMENT, tO cents per copy. To be 
"ad at thl' olDce, and. of all news agents. _ 

PHILO AND IRA KNAPP, 
Danhury, Conn. 

- --=-=--====::.c 
TO ELECTR�A�lfl�k���LERS, A�D 

BATTERIES, CHEMICALS, AND MATERIALII In 
sets or Single, with Books of Instruction for N ickel , 
Gold, and Sliver Plating. THOMAS HALL, M:.nufac
turing Electrician, 19 Bromfteld Street, Hopt.on, Mass 
Illustrated Catalogue sent tree. 

T h ,' H 0 A 0 L E Y 
P O R T A B L E  S T E A M  E N G I N E .  

W I TH AUTOMATI CA L CUT · O FF R E G U L AT O R  
,.' :,\/ 0  O I'\ L ' ''' L [ U  \r A l \ l 

T H E  BEST ,.0 M OST E C O N O M I C A L  ENG I N E  MADE 
S E ND F O R C / R C U L A R  

"(heJ.C .HOADLEV C O .  LAW R E N C E .  M A S S .  
STAT E.  ..v H [ P C:  Y O U  S AW T H  I S VELOCIPEDE CARRIAGES, OF LIGHT CON

struction, fast speed. Worked by hand cranks ; 
al.ob)' foot treadles. Illustrated In SCIEN TIFIC AME
RICAN SUPPLEMENT No. 8.  To be had at t.bls olDce 
and of all news agents. PrIce 10 cents. 

CELEBRATED FOOT LATHES 
L.J;:e"s� §�:I�'iia��c�".n':,'":�r �l��: 
ers for Metal , Small Gear Cutters, 
Slide-rests , Ball Machine for Latlle., 
Foot Scroll Saws, light and heavy, 
Foot Circular Saws. Jn8t the thine fol' amateUI'8 and al'ti-
m:���ll'lfa�:I';,ry��?re . Scnd for 

N .  H. HALDWIW,'Laconla, N .  H .  

PATENT SCROLL SAWS. 
Our specialty I s  Serol1 and Band Saw.. Over SOO Ma

chlnes ln use . SUPERIOR 1'0 ALL AND LESS PRICE. 
CORDESMAN, EGAN & CO . ,  

Cor. 2nd & Central Aye . ,  CincinnatI, O. 

STEEL CASTINGS. 
Solid an<l Homogeneous. Guaranteed tensile strength ,2tI 
tun. to square Inch. An lnvaluable substitute for expen
sive for"ln"s. or for Caot Iron requlrlM�at stren�h .  
��3:rfWG g�����e1l:.� 8t���Is,:d�Phl., gER ST EL 

BEAUTIFUL EVER-BLOOMING 

R O S E S 
S'rong FIJI RO.M, suitable for Immediate 1I0werlng, 

sent safely by mall". postpaid. �'Ive splendid varieties, 
all labcled, 81, 1:4> do. �.J, 19 do. 83, �6 do. 84. 3G do. 8IJ. ..·or 10 cents each, additional, one 1l11lll'
JliftecD�- Premium Rowe t.o ev�rY dollar'8  worth or-
�?&e

l�E,S:�3l;:�0�.\'��,'hW
o,�,u!�u

E
d:r.,?t ��.E �r!:; 

Ute larq,,.IIt ROlle-Grower. In America, and allow pur
chasers to make 'heir olOn •• leel/o".. Satillfaction 
���::�ROW:-:8�r�":st��ve���:i:r to .?�.f.ARD 

Gallahue' . .. Little Giant" Steam �e. 
A marvel of cheapne88, compactne .. , econom�ower. 

4 H. P. Boller ana Engine, I!:Engtne, • 6 "  U h "  . �  140. 
10 " u " . .  • •  

Send for Clreutar. A.C.GALLABUlI&Co.,Momaanla.N. Y. .  

A.IR 
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COMP RESS OR� 
F O R  A L L  P U R P O S E S . 

A SPECIALTV oCHEAVV PRESS1JRES. 
THE NORWALK IRON WORKS CO. ,  

SOUTH NORWALK, CONN. 

. BRADFORD Mill CO, lSuoceuon t.o .I ... Braciroro. 81: Co. 
.ANu�CTuaER8 or 

French Buhr Jfillatonel, 
I'ort.bl. Corn & Flour Mill., 

S m ut M8chinet, etc. 
AllO. dealen In Bo1tial ClotU aDd. 

GeDeral Mill Furnllblag. 
Ollloe '" FIIOtory ,ll1S W. 1Id It. 

('I�(" X N A" ·I. o. 
I.R.SkWIlrt,.r.,. ••• W.R.Dualap.&e. 

ON Al'PLICATION. 

P A T E N T  
Planing aDd Matching 
�ft1n��lI.!.nI��,

I!�'li .?tr::r.. �':.���g��rn:l�:�j.;':�:� 
s. A .  WOOD ' S  MACHINE CO.

' j 91 Liberty S .. , j\j .  f 
Send for Circulars, ete. 112 High St. ,  Boston. 

OTIS' SAF.ETY HOISTING Machinery. 
No. :us BROADWAP,

TJ�w
B/t�� •. & CO. 

T H E  I M P R O V E D  
N I A G A R A  S 'r E A M  P U M P  

W 
!IS '0 9'7 Pearl St. Brookllln, N. Y. 

N�;��;r
'H�bb�:d, 

SOLE MAliJUF AcrURER, 
ENGINES AND BOILERS, 

PulleY8,Shajting, and Hanller8 
a bpecialty. 

Pond's Tools_ 
DO YOU 

WANT 
MONEY 

Male or Female. Send your ad
dress and get something that will bring 
IOU In honorably over $150 a month sure . 
InventoI'8' Union, I'lli Greenwich St . ,  
New-York. 

���e:Jlt��!!!�. ��:-���eEP�� 

STEEL NAME STAMPS-Post paid for IRe . per letter. 
STEBL STAMP WORKS, 213 Chapel St. , New Haven, C t .  

WANTED-By a practical Steam Boiler Maker, 
to purchase an Interest In a Boller "hop, or lind a 

suitable location for starting one. Reference . Aadress 
STEAM BOILER, cllre Cln Com! . ,  Cincinnati, Ohio. 

WHOM IT pn� ! 
--:0:--

As a rule, It pays best to adYertlse what one has t<> sel 
or wishes to purchase, In papers having the lar"est cir_ 
culation among the CI88S of persons likely to be Interested 
In the article .  Parties having Manufacturing Establish
ments to seU orle88e, or who wish Estimates made for 
Constructing Bridges, Dams, Iron Buildings, Furnaces, 
Heating Apparatus, Steam Engine., Boller., Wood and 
Iron Working Machinery, Agricultural Implements, or 
Contracts for Engineering Works of aU kinds, will lind 
that It pays to advertise In the SCIENTIFIC AMERI
CAN . 

The value of the SCIENTIFIC AMERICAN as an ad
vertising medium cannot be over-estimated. It goes 
Into aU the machine and workshops In the country, and 
Is taken at the principal libraries and reading rooms In 
the United States and Europe. 

The SCIENTIFIC AMERICAN and SCIENTIFIC 
AMERICAN SUPPLEMENT have a larger clreulat.lon 
than aU ot.her papers of their kind In the world eom
blned ; and at no period since the commencement of the 
publication of these papers h88 the weekly circulation 
heen as large as at the present time. 

The actual l88ue of the SCIENTIFIC AMERICAN Is 
"",GOO per week, and of the SCIENTIFIC AMERI
CAN SUPPLEMENT, IG,OOO, making the combined 
circulation, 62,GOO every week. 

If anything I. wanted In the mechanlcal Une, advertise 
for It In the SCIEN TIFIC AMERICAN. 

I f one has a patent or machinery to seU, advertise In 
the SCIENTIFIC AMERICAN. 

If any one Is exhibiting at the Centennial, It will pay 
them to advertise where they may be found. 

For rate., see the IIrst column of the 188t page of this 
paper. ---: 0 '---

The Supplement. 
Next to the SCIENTIFIC AMERICAN, the SCIEN

TIFIC AMERICAN SUPPLEMENT has the largest cir
culation of any paper of ItR class published. The SUP
PLElltENT I. a distinct publication from the SCIEN_ 
TIFIC AMERICAN, and h88 a large Circulation other 
than among the subscribers of the regular edition 
Term. for advertising are very low, as foUows: 
BaM Page, tinted cooor . . .  :85c. a ZilUl � EACH 
11IIride pa(1e • • • • • • • • . • . • • • • •  25c. a line f INSERTION. 

Discount for large space, and to quarterly advertise ..... 
Address the publishers, 

Munn & CO., 
3'2' Park Row, New Yo rk .  

© 1876 SCIENTIFIC AMERICAN, INC.



Back Pge - - - - - - - - - ,1.00 a line. 
Inllide PR.II'e - - - - - - - - 3 centll a line. 
Enl/f'a�lngs mall Aead ad�erlta.m ... 1B at Ille same rate 

oer line, btl measurement, /U tAe letter preas. Ad· 
"erttsem ... 111 must be recti"ed at p'Ubltcalton ojJIce a. 
earlll /U .1hdall mornang 10 appear In ne",t ISB'Ue. 

The Tanite 00. ,  
ST R O U DS B U R C, PA. 

EMERY WHEELS & GRINDERS flHICAGO OR WESTERN HEAD QUARTERS 
) for Tanlte CO.'II Emen Wheel", _ Grlndinlf 
achlnery, &C. C. C. CHAMPLIN, l52 Lake St. 

[;F' Tanlte Wheels delivered free of freight In any part 
of tbe West, on receipt of JIst price In advance. 

Portland and Keene's Cement. 
From the best London Manufacturers. For sale by 

JAMES BRAND, 85 Beekman St. ,  New York. 
A Practical Treatise on Cement furnished for 25 cents. 

SC H L E N K E R'S 
Station ary-Die a n d  Revolvi n g-Die 

Bolt Cutters. 
THE BEST AND CHEAPEST MADE. 

HOWARD IRON WORKS, 
Buftalo, N .  Y. 

[;F' Send for Catalogue . �  

MARUI' AOTU'B.DlG 
SPECIALTIES IN HARDWARE. 

We have unusually complete facilities for manufacturing 
Promptly-Economically and Well, 

almost anything-however large or small-In any metal . IT correspondenc".r�I�hJ"rfttIS&S<UU'L��·N C O. , 
DANBURY. CONN. 

LATHE DOGS, EXPANDING MANDRELS. STEEL 
LIOCCJt'W�:S��N������g��I��nl1�������'!fjWc� i�: �OGARDUS' PATENT UNIVERSAL ECCEN

TRIC MILLS-For In'Indlng Bones Ores, Sand Old 
ruclbles, Fire Clay, Guanos, 011 Cake, Feed, Corn, 

Corn and Cob, Tobacco, Snulr, Sugar, Salts, Roots, 
Spices, Co1fee, Cocoanut, Flaxseed, Asbestos, Mica, 
ete. , and wbatever cannot be grQuad % other mms. 
�6�J°fv ;,¥'lfo':.l����r:�c���:or 1�st.rAM�cf�f>'Gl� 
DUS, corner of White and Elm Sta. ,  New York. 

[ESTABLISHED 1846.1 

Munn & CO. 's Patent OtJices. 
The Old.,.t A&,enc:r for Solicltlnlf Patentll In the 

United I!Jtatell. 

THIRTY YEARS' EXPERIENOE. 

MORE PATENTS have been secured througb thll 
agency, at home and abroad, than through any otber In 
the world. 

Tbey employ as their a .. lstants a corps of the most ex
perienced men as eumlners, .speclficatlon writers, and 
draftsmen that can be found, many of whom bave been 
lelected from the ranks of the Patent Otllce. 

SIXTY THOUSAND Inventors have availed them
selves of Munn & Co. 's lervlces In examining their In
ventions and. procuring tbelr patents. 

MUNN & CO. ,  In connection wltb the publication of 
tbe SCIENTIFIC AMERICAN, continue to examine In
ventions, confer with Inventors, prepare drawings, spe
cifications, and assignments, attend to filing applications 
In the Pat<lnt 01llce, paying the government fees, aad 
wateh each case step by step wblle pending before tbe ex
aminer. Tbls ls done through their brancb 01llce, corner 
F and 7tb streets, Washington. Tbey also prepare and 
!lIe caveats, procure design patents, trademarl<s, and re
Issues, attend to rejected cases (prepared by the Inventor 
or otber attorneys) , procure copyrlgbts, attend to Inter
ferences, give written opinions on matters of Infringe
ment, furnlsb copies of patents, and, In fact, attend to 
every branch of patent business both In tbls and In for
eign countries. 

A lpeclal notice Is made In the SCIENTIFIC AMERI
CAN of aJl lnventlous patented througb this agency, with 
tbe name and residence of the patentee. Patents are of
ten sold, In part or wbole, to persons attracted to the In
vention by sucb notice. 

Patents obtained In Canada, England, France,Belglum, 
Germany, RUSSia, Prulalll, Spain, Portngsl, tbe Brltllh 
Colonies, and aJl otber countrlel wbere patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining speclaJly to forelgu patents, 
whlcb states the cost,tlme granted,and tbe requirements 
or each country. 

Coplell of Patent •• 
Person. desiring any patent Issued from 1886 to N ovem

ber 26, 1887, can be supplied with 01llclal copies at rea
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent I .. ued since November 71, 1887, at which 
time tbe Patent 01llce commenced printing tbe drawings 
and specltlcatlons, may be hlld by remitting to this of
fice ,1. 

A copy of the claims of any patent Issued since 1886 wlJl 
be furnished for ,1. 

When ordering coplel, please to remIt for tbe same as 
above, and sc.ate name of patentee, title of Invention, 
and date of patent. 

A pamphlet containing the laws and fuJI dlrectlonl for 
obtaluIng United States patents lent free. A band
lomely bound Ref8�once Book, gilt edges, contains 140 
pages and many engravln&,s and tablel lml'ortant to every 
patentee and mechaniC, and Is a useful handbook of ref
erence for everybody. PrIce 25 cents, mailed free. 

Address 
IlUNN I; CO" 

Publlsbers SCIENTIFIC AMERICAN, 
3.,. Pal'k Row, N. Y. 

BBU'CB OJ'Ji'Ia.-C01'llOr Jl lUld .,." t;treeCtlo WuJl.. 
lDlWn, D. C. 

Icitutific �mtrtcau. [JULY 8, 1 876. 

tara 
R EY N O L DS & CO., 

143 EAST ST.. NEW HAYEN, CT .. 
M A N U F A C T U R E  

Iron and Stcel Set Screws, Round, Square., and Hexligon 
Head ; Macblne and Cap Screws; Plano ... Knobhand Lock 
Screws ; Macblne, Bridge, ann Roof Holts, olt Ends, 
B�:':3i:.uM.!

c
':r!\���, etc. ,  of every description. 

Brayton Ready Motor. 
It bas no boller, Is safe, economical, started by any 

one In one minute, occupies small space, and gives an 
unsurpassed steady, reliable power. Address , 

Penna. Readv Motor Co. , 13''' N. 3dllt., Philadelphia, Pa. 

Tile BEST MILLSTONE URESSER-GRISCOM 
" Co. ,  Manufacturers and Patentees, Pottsville, Pa 

'R' LATEST IMPROVED 
MACHINERY, 

For Manufacturing SPOKES, HANDLES, AND HUBS, 
Address J .  GLEASON. cor. 2d & Diamond Sts .. Phllll. 

:Machinists' Tools. 
NEW and llIPBOVlID P.t.TTlOJIlIIs. 

Send for new Illustrated catalo�e .  
Lathes Planers JJrtlls, &0. 

NEW HA�N MANUF'ACTURING co., 
New Haven, Conn. 

PORTLAND CEMENT 
For Walks, Cisterna. Foundations, Stables, CeUars' 

Bridges. ReservoIrs, Breweries, ete. 
Remit 10 cents for Practical Treatise on Cements. 

B. L. MJClOOlI.t.NT & Co. ,  76 Soutb St. New York 

bStea��;;��orkS 

CHARLES B. HARDICK. 
N o . !I 3 A d a m  II S t r e e t.  

BROOKLYN, N. Y. 

�a,'tcb.e:r. 

NON-COJDUSTIBLE STEAl[ BOILER &: PIPE 

COVERIITG 
WITH "AIR SPACE" IMPROVEMENT. Saves 10 to 20 per cent. CHALMERS SPENCE CO. Foot E .  9th St. ,  N .  Y. ; 1202 N. 2nd St. ,  St. Louis, 'Mo. 

DAMPER B'I!!IIST � LEVER REGULATORS ,K;I GAGE COCKS • • 
MURRILl, &0 KEIZER, 44 Holliday St., Bait 

HARTFORD 

STEAM BOILER 
Inspeotion & Insurance 

COMPANY. 

-� 1 6  Pc.:r ge s w. B. lWILII, v, Pres't. I. t. ALLEI, Pra't. , I, B, PIERCE, �'J. 
FOR YOUR SHOP. 

N O  Y E' S Scnd Sc. stamp for catalogue to EMPIRE PORTABLE Mill �ur-lsh"""WorkB FORGE CO ., TrOy,.:N� • .::Y:..:.� _______ --=--::==- �' .I&.I � T' HE cENTENNIAL INTERNATIONAL EX- ��I::,«;.�a:.���'t.I!h.'i:lfI�,
I�:u��r:�tiln���}.a�;:;';\Wd HIBITION OF 1876.-Tbe full HiStory and Progress PlCl<s, Water Wheels, PuUeys and Gcarlng, speclaUy of tbe Exhibition. maps of the grounds. engravings of adapted to fiour mms. Bend for Catalogue .  

the buildings, news ani! accounts o f  aU the mOlt notable J. T. NOYE & SON, Bulralo, N. Y.  
g�c�'h�;i.'il��;,.rk¥�:'ls �.?lrb�i�!:� s�:��: 
pies 10 cts. To be had at this omce,lInd of aU news agents. 
All the back numbers, from the commencement on Jan
uary 1 , 1876, can be had . Tbose who dellre to posse .. a 
�f.!l'�;��,:We,��I::�UJ::�!r:��dl<l'�N'T�18e��¥: 
CAN SUPPLEMENT. 

ROOTS' PATENT PORTABLE FORGE. 

ADAPTED TO 
EV E RY VA R I ETY 

O F  WORK. 

OJ' THE 

SCIENTIFIC AMERICAN, 
FOR 1876, 

THE .OST POPULAR SCIENTmC PAPER 
IN THE WORLD. 

THmTY-FIRST YEAR. 

VOLUME XXXIV.-NEW SERIES. 
THE ONLY FORGE WITH FORCE BLAST BLOWERI The publishers of the SCIENTIFIC AMERICAN 

beg to announco that on the first day of January, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers io render the con
tents of the new volume more attractive and use
ful than any of its predecessors. 

THE ONLY EFFECTIVE FORGE MADE. 
P. H. & F. M. ROOTS, Manuf 'rs, CONN ERSVI LLE, I N D. 

S. S. TOWNSEND, Gen'l Ag't, 31  Liberty St., N EW YORK. 

To tM Mechanic and Manufacturer. 
No person engaged in any of the mechanical pur

suits should think of doing without the 8cIBN
TlJ'IC Alui:RlCAN. Every number contains frWi 
six to ten engravings of new machines and invm
tions which cannot be found in any other publica
tion. ROGERS' TANNATE OF SODA BOILER 

SCALE PREVENTIVE. 
JOS. G. ROGERS & CO. ,  Madison, Ind. IT Send for book on Boller Incrustation. 

M. SELIG .JUNIORt.. '& CO.1 
Importers of American Machinery, Tools, AgnculturaJ 
Implements, Wbole88le and Export Hardware and Ma
chinery Mercbants. Est'd 1866. 85 Queen Victoria St. ,  

LONDON, E .  C. , ENGLAND. 

D i amonds .. > C arbon  
shaped or Crudc. furnIshed Bnd 8et for BOMng Rocks, 
Dressing Mill Burrs, Emery Wlleels, Grindstones, Hard· 
ened Steel, Calender Rollers ,and for Sawing, Turnlnre, or 
��:!��:to�� �\�ll:\���r:t ��:����i. �IWe�lai:::: 
LEmGH UNIVERSITY.-TUITION FREE.

Civil, Mechanical and Mining Engineering ; Chemll .. · 
try and Metallurgy ; A Classical Course ; Frencb and Ger
man ; Engllsb Literature � International and Con.tltu-
¥mlk��j6Ml't'!lF:{lrf�ri'��.��'i:����f;let�:::�: 

l"'HE UNION mON MILLS, PIttsburgh, ;Pa.
The attention of Engineers and Architects Is called 

to our Improved Wrought-Iron Beaml and Glrdera,I�t-
:�r�;.����&fct:'�a��,:��,:!d

so�V:�Crl':,t:,.t�l�rh".ql:l 
mode of manufacturing, are entirely avoided. We are,pre
?ared to furnlsb all Ilzes at tenns .. favorable .. ·.can be 
obtained elsewbere. For descriptive IIthograpb, addre .. 
Carnegie Brothers & Co . ,  Union fron Mms.Plttilburgb,Pa. 

JIAlftrl' .t.CTlIalOJ> ONLY BY 
D. ARTBURBROWN " CO, PI.herville. N.H. 

E A G L E  F O O T  L A T H E S ,  

G 
With Scroll and Circular Saw Attach
ments, Slide Rest, Tools, &c. ; also small

. Engine Lathes, Metal Hand Planerst &c. 
�=. d��n�e.:u�����':'�IS�;'scrlt: 

• ���� ���J1�:.'°k���e;��7t!ortheAm� 
WM. L. CHASE & CO. 

95 & In Liberty St. New York. 

W H I P P L E ' S 
Patent Door Knob. 

Awarded a Bronze Medal at tbe American Institute Flllr 
l���tn roeo'I�'WMrl� �:� ����:r:,��t �;��O

a��! 
thing yef Invented for the purpose. aa It obviates the use 
of side screws and washers, and can be rer,ulated to suit 
any thICkn�'UfJl'WrE� & Se�ftl�{.P-lcMit:·p ANY 

West Merlden, Conn •• or in Chambers St. , N. Y .  

PERFECT 

NEWSPAPER FILE. 
-:0:-

Tbe Koch Patent I'lle. for preserving newlpapera 
mallazlnel, and pam�bleta, baa been recently ImproYed 
��J'..'iC:�Xd:g:��S=�o� t:�.:���r�a:-:; 
I'Af.Plled for tbe 10 ... price of ,1.tIO bl mall, or ,1 . 25 at the 
? sCSd�¥'l;'IBa�ii:Rr�.m" �� .Jl�ei;i e�:�'W�':,� 
everr one wbo ... llbel to prelerve the paper. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanio Arts, 
Manufactures,Inventiona,Agriculture,Commerce 
and the industrial pursuits generally; and it Is val
uable and instructive not only in the Workshop 
and Manufactory, but al!o in the Household, the 
Library, and the Reading Room. Each volume 
contains hundreds of Notes, Receipts, and Sugges
tions and Advice, by Practical Writers, for Work
ing M.,n and Employers, In all the various arts. 
TERltlfiI OF 8UBSCRIPTION - POfilTAGI! 

PAID BY US. 

One copy Scientiftc American, one year . . S3 20 
One copy Scientific American, six months. 1. 60 
One copy Scientific American,three months 1,00 
One copy Scientific American and one copy 

Scientific American Supplement, both 
for one year, post-paid. . . . . . . . . . . . . . . . . . 7.00 

The Selentlfic American 8upplcmen"l 

A weekly paper, uniform in size with the SClEN
TII'IC AliERICAN, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An illustrated cover protects the hand
somely printed sheets. Prkle, $1>.00 per annum 
Single copies 10 cents. 

Remit by postal order, draft, or exprel8. 
AddreM all letters and make all P08t 01llce or

den and drafts payable to 
MUNN & CO. 

3.,. PARK ROW. NEW \: ORK. 
.A.dilresl 

....UNN ..... CO The " Scientifto AmerlND " is printed with - � . , CRAS. ENKU JOHNSON· & �O . ' S INK Tentb and Publishers l!c1:BWnJi'Io AlimuQ.Ul. Lomhard-4lta. ,  PhtJa4elpllia. and Ii9 Gold .... t.,  N ..... -york, 
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