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THE GREAT TEXTILE INVENTION AT THE CENTENNIAL 

EXPOSITION-THE LYALL POSITIVE MOTION LOOM. 

To trace back the complete history of the art of weaving 

would be to transcend that shadowy limit where begins the 

existence of the human race. The oriole and the weaver 

bird wove together twigs and rushes, to form their pendent 

nests, ages before the foot of man trod the earth; and from 

these, probably, the primeval savage learned to knit together 

fibers of plants and hair of animals into the rude prototype 

of the fabrics which have replaced the skins of beasts as 

human clothing. It is a marvelous fact, unparalleled else, 

where in the record of human progress, that, from the pe

riod when the loom was first devised-a period which we 
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know to be earlier than the time of Jacob, for stone inscrip. 
tions of the era of that patriarch, in which weaving is reo 
ferred to, have been deciphered-no great improvement or 
even modification in its mechanism was made until the year 
1678, when De Gennes, a French naval officer, conceived the 
idea of a loom, driven by power other than that of the 
weaver himself. De Gennes started a current of invention, 
sluggish but onward in its tendency ; and since his day, in
numerable improvements in loom machinery have been 
made, keeping pace in l arge measure with advancement in 
other arts. But neither original invention nor the addition 

of improvements has uniformly affected all parts of the loom. 
We can point to marvels of ingenuity in the methods for 
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producing intricate and curious tissues for guiding and reo 
gulating the motion, and even to a wonderful application 
of electricity in a device for superseding the Jacquard ap
paratus in its present form ; but when we look for a meaLS 
of producing apparently so simple a result as carrying the 
shuttle through the open warp, there has been no universal. 
ly practicable improvement since John Kay, in 1740, inven 
ted the flying shuttle still in use in the great majority of 
looms. 

EARLY SHUTTLE MOTIONS. 
That to substitute a positive, absolute, and uniform mo' 

tion in the shuttle by means of an external appliance 
Oontinued on 1/age 180. 

LYALL'S GREAT TEXTILE EXHIBIT AT THE OENTENNIAL. 
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ADlUOAlf OOlf'.rBmVTIOlf8 !fO !D DEVELOl'DlfT 

TBEOBY. 
The address which has deservedly attracted the greatest 

share of attention, out of the many learned essays delivered 
at the recent meeting of the American Assoeiation for the 
Advancement of Science, is Professor E. L, Morse's master. 
ly summing up of all that America has done to promote the 
growth of the development theory. Professor Morse is an 
ardent evolutionist, a naturalist of great learning and abil· 
ity, an indefatigable investigator, and, like most prominent 
men in the scientific world, has no hesitation in assuming 
the offensive in support of doctrines of the truth of which 
he is deeply convinced. Hence there is nothing resembling 
trimming in his discussion of the evolution question, the 
opponents of which receive scant mercy at his hands; but 
stul very many of those whose scientific faith is thus at
tacked are among the Professor's warmest admirers, for he 
possesses the happy faculty of being always instructive, al· 
ways original, and of lifting his topics out of the slough of 
technical pedantry in which too many of our learned scien· 
tists seem over inclined. to bury modern acquisitions to our 
knowledge, especially of natural hil!tory. 

Professor Morse tells us that the first clear premonition of 
the doctrine of natural selection came from an American, 
William Charles Wells, borne at Charleston, South Caro 
!ina, in 1757. In 1813 Wells read a paper before the Royal 
Society, in which he attempted to account for the color of 
dark-skin1l.ed races of men by citing the changes of ani· 
mals under domestication, showing that varieties of men and 
animals were occurring, not exceptionally, but constantly. 
and that different breeds of animals were thus obtained by 
man's selective supervision. Hence he argued that a simi
lar selection among men had been effected by the compara 
·tive immunity from certain diseases of those who had dark 
skins. This is substantially a part of the theory of natural 
selection now expanded by Darwin and credited wholly to 
him; but the verdure of originality, it seems, must now fade 
from the English naturalist's laurels. The honor belongs to 
an American inventor, who, like hundreds of his brethren 
since his day, has furnished the thoughts whence have 
sprung some of the most noted of foreign " discoveries. II 

This is unquestionably the most important fact broughtfor. 
ward in Professor Morse's paper, and it will provoke uni
versal comment. 

Classifying the work of various American investigators, 
Professor Morse tells us that in producing new evidences 
for the doctrine of natural selection. Drs. Burt G. Wilder, 
Englemann, and W. K. Brooks aJld Professor Charles V. Riley 
have borne distinguished parts. Professor Riley's proof of 
the inter-depeudencll of flower and insect in the case of the 
yucca moth is a scientific triumph. The late Professor Jef 
fries Wyman completely ruined the beautiful theory that 
the cells of bees were of such construction as to use space 
and material to the best possible advantage. He found by 
close study that the cells of &11 cell'making insects are of 
all grades, from shapeless masses 10 those which approach 
but never reach perfection. The late Professor Chauncey 
Wright also did admirable work in showing that the ar
rangement of leaves of plants along their axis, was due to 
circUlll.lltances of growth, and was not a circumstan(',s of 
blind law. 

ProfesSors S. F. Baird, J. A. Allen. and Robert Ridgway 
severally have found that marked differences in birds and 
mammals are due solely to their surroundings. Thus, for 
example, Western birds have longer tails than Eastern ones 
of the same species, and on the Pacific coast birds acquire a 
darker hue. Large numbers of like changes, when tabula· 
ted and shown on a geographical chart, were found coinci· 
dent with variations already ascertained in the amount of 
rainfall in the different regions. The total number of spe
cies of birds was reduced a"hout one fifth by these investiga
tions, and the number of species of squirrels decreased one 
half or more. 

As evi'dences of the transmutation of species, Mr. James 
Lewis has discovere:l that a truncate form of mussel, which. 
by the loss of one of its segments, had been distinguished 
from another form, takes its peculiar shade from the cir
cumstances to which it had. been exposed, namely, the abra' 
sion of its edges and consequent retarding of its growth in 
the rapid currents of the Mohawk River. Mr. A. G. Weth
erby has called attention to changes in snails under like 
conditions; and Dr. Cooper and Messrs. Stearns, Bland, and 
Birney, have all described instances in which changes in an
imals have followed altered circumstances of heat or mois. 
ture. Among the examples of the survival of forms by 
adaptation to changed environment, the discovery by Mr. 
Ernest Ingersoll of marine mollusks and living salt water 
crabs, high up on the Rocky Mountains, is the most remark
able. Professor Marsh has made a series of brilliant re
searches concerning the sired.on, an animal of the salaman
der kind, that loses its gills, and becomes, when removed 
from its natural habitat, one previously recorded under an 
entirely different genius (amblllBtoma). The researches of 
Drs. Packard and Putnam have overthrown Agassiz' theory 
that the blind fish of the Mammoth Cave are of a race crea
t� in their present condition by showing that a whole se
ries of fishes, ranging from those with perfect eyes to those 
without any, including between them various deficiencies of 
vision, have been found in American caves and secluded wa
ters. The discoveries of Professors Leidy, Marsh, and Cope, 
among the tertiary mammals of the West, have filled. wide 
gaps between older and existing forms, showingall the in· 
tel'liled.iate animals, so that we have nearly the whole ances' 
try of the horse, back to the five·toed animal, not larger 
than a fox, in the eltcene period. 

The remainder of Professor Morse's admirablE; addreSs 
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sets forth the present theories of Darwin and the evolution 
school, and mor8'especially dwells upon the gradual den! 
opment of the intellect of animals. The earliest mammals 
had the smal1est brains; and as we go upward in the strata, 
the size of the brain gradually increases. Its development 
in the monkey tribe was regarded. as the means by which 
these animals were enabled to escape from the carnivora 
which formerly abounded; and intellect even in that early 
era thus proved its superiority to brute force. 

In his conclusion, Professor Morse showed how perfectly 
the evolution doctrine accounts for the fatalism of the 
Turks, the cruelties of savages, and the outrages general
ly among civilized people, attributed to the total depravity 
of humanity. He considers all such manifestations as simply 
relapses to the savage nature which we all inherit from ani. 
mal progenitors ; and that where such relapses in any indio 
vidual become constant, it is the duty of society to treat that 
individual practically as it would a dangerous bea.st, and so 
govern him as to prevent his propagating his kind. 

••••• 
THE COlltING EXPLOSION AT HELL GATE. 

General Newton has recently stated. that the great explo. 
sion at Hell Gate will take place durmg the latter part of 
September. The excavations have been complete for some 
time past, but delays in passing the appropriation bill by Con
gress checked further operations, and for this reason the 
blow-up did not occur on the 4th of July, as for a long pe· 
riod was contemplated. Those who expect to witness a gi_ 
gantic column hurled hundreds of feet into the air, or look 
forward with some trepidation to the effects of fearful oon
cussion on adjacent buildings, will hardly find their antici· 
pations realized. The mine will be flooded. previous to the 
explosion; and with the possible exception of jets forced 
through seams in the rocks, there is no reason to believe 
that any very remarkable exhibition of the tremendous 
force of the explosives will be manifest. From a Icientific 
point of view the occasion will be of considerable interest, as 
the earth in the vicinity will be shaken by the communicat. 
ed. vibratioDS, which are likely to travel over a long distance. 
An opportunity will thus be afforded for measuring the ve. 
locity of sound waves through earth, and preparations are 
being made by scientific men to observe the same at points 
at distances 200 and 300 miles away. 

The arrangements to guard against any possible danger 
are baing perfected, in utter disregard. of the desires both of 
those who hope to see the great blast, and those who aspire 
to profit pecuniarily through the popular curiosity. Steam
boats and other craft will be warned. away, so that a view 
from the river will be out of the question; the authori. 
ties have been requested. not to grant passes to. would.be spec
tators on Ward's Island, the best point of observation; and 
a bluff of earth and the buildings near the works prevent 
seeing the operations from the rear, so that the expectant 
populace will probably have to satisfy themselves with a 
distant view from the high land on the New York shore. 

How much powder, etc., will be burnt is Dot yet definite 
ly stated. An approximate idea of the quantity may be 
gathered from the fact that there are about 4,000 drill holes, 
each 8 inches in diameter, and varying from 7 10 18 feet in 
depth. Each will be charged with a separate canister of 
dynamite, vulcan, and rend. rock powder, and the simultan
eous explosion will be effected by the current from a bat
tery of 800 cells. About two pounds of powder are used to 
one of dynamite, and the charges are ingerted in the 172 
piers of roc� and in the roof supported thereby. It is esti
mated that 30,000 cubic feet of broken rock will be left un. 
der water, and this will have to be removed by dredging so 
as to secure a channel 26 feet in depth. The total length of 
tunnels, galleries, etc., excavated, is 7,425'67 feet. The 
amount thus far expended is $1,686,841.45. 

. . . . ... 
CHEAP COAL. 

The breaking up of the coal combination and the conse
quent throwing upon the market of half a million tuns of 
coal is a welcome event; The whole coal trade of the East 
has, for several years, been under the absolute control of a 
monopoly which has signalized its sway by unwaveringly 
maintaining high prices, without regard to the demand 
first, or the depressed condition of all business affairs. It is 
characteristic of the patience of our people that no means 
have been tried to mitigate this condition of things; but now 
that the crisis has come, it is like a gleam of suulight 
through the black shadows which have fallen across the 
prosperity of the industrial world. When coal is once more 
subject to the natural laws of trade, and not until then, will 
its traftlc rest on a sound basis; and-when this comes to pass, 
then we may look for a revival in iron manufacture, and in 
all the industries in which steam is used. Too many people 
are undergoing the effects of long existing business stagna. 
tion not to watch eagerly for any sign, however faint, indio 
cative of better times. and therefore the gratification felt 
and openly expressed, at the collapse of the combination, is 
undeniably great. One public sale of 500,000 iuns will not 
affect the whole winter's trade, however, any more than 
one cold day represents the whole winter's weather; but as 
matters now appear, the pl"esent event is only a beginning, 
and predictions are freely hazarded that we shall see still 
lower prices. 

The fall in rate8 at the late auction seem to have aston· 
ished everyone, and none more than the coal .ealers them. 
selves. The reduction from the combination I!lchedule for 
August averages about $2.10 per tun, and average prices 
ranged from $2.20 for Philadelphia & 1te&ding chesnut to 
$3.86/0- Delaware & Hudson stove. The Vice.President of 
the Pennsylvania Coal Company userts that it would eost 
$500,000 more to mine thE' coal than the l'ricelJ fetched a� 
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the sale amount to. The agent of the Delaware & Ifudson 
Canal Company counts up the various expenses of handling, 
mining, commissions, etc., and claims that a tun of coal costs 
at tide water $ 4 . 15, while the average at the sale was but 
$2. 42. In the coal regions, the operators say that either 
tolls and labor must be greatly reduced or they must sus
pend operations. Miners' strikes are feared, and altogether 
the prospects are gloomy for both laborers and owners. 

.. u ... 
THE SCIENCE OF MECHANICAL MOVEMENTS. 

'l'here are numerous treatises devoted to descriptions of 
great inventions and discoveries, and discussions of the pro
cesses of reasoning by which they were worked out. It has 
long. too, been recognized that there is such a thing as scien
tific invention, in which the mechanic, having definitely de
termined the result which he wishes to attain, proceeds to 
achieve it by a series of systematic steps. It is true that 
the genius for making discoveries, with which some men 
are endowed, gives them a great advantage over their fel
lows ; but it is equally true that genius, properly directed, is 
far more certain of success than if it acts without a guide. 
This is sufficient to account for the great interest which has 
been taken in the matter by professional writers, and the 
number of treatises relating to it that have been published. 
Few of these works, however, go farther than to show the 
nature of inventions that have already been perfected, and 
to give discussions of the motions that are produced. It is 
a great advance when a writer offers to the public a method 
which is capable, not only of analyzing all existing mechan
ical movements, but also of furnishing the outlines of any 
movement that may be destred. This is the claim made by 
Professor Reuleaux in his" Theoretische Kinernatik," a work 
which has excited great interest in Germany, lmd has re
cently been translated into English. Professor Reuleaux' 
method of analysis possesses the mtrit of great novelty, 
and a description of its nature may be received with favor 
by readers of an inventive turn of mind. 

The reader wIro is familiar with analysis knows that the 
discussion of an equation is a very thorough method of de
termining all the conditions and variations of a given ques
tion. The well known problem of the lights, which is to 
be found in most elementary treatise!! in algebra, is a good 
example of this kind ; and stlll better illustrations will oc
cur to the reader in the discussions of some of the equations 
deduced in what is commonly known as analytical, but more 
correctly as general, geometry. A somewhat similar plan is 
adopted by Professor Reuleaux in his Kinematik. All ideas 
of force and time are disregarded in the consideration of a 
mechanism, and he merely concerns himself with the mo
tions that are produced. The geometrical methods of de
termining changes of position are explained; and the nature 
of simple mechanisms and the manner of compounding 
them are fully illustrated. This part of the work may be 
compared with the introduction to the study of algebra, 
in which the idea of generalization is first presented to the 
student. Then the notation by which mechanisms are to be 
represented is introduced. The system adopted, which is 
entirely novel, cannot be properly explained in a limited 
space, but some of its characteristics may be noted. The 
different elements of a machine. such as screws, prisms, cyl
inders, cones, etc. , are indicated by appropriate letters, ac
"ented in such a manner as to show whether they are hol
low or solid. Letters connected by a dotted line indicate that 
the two elements are joined by a link, a comma shows con
nection by contact, an underscoring of a dotted line stands 
for a fixed link, an elastic link or spring is marked by a 
wavy line over the dotted one, etc. The notation is by no 
means complex, and can be mastered in a short time by any 
one who is accustomed to the use of algebraic symbols. It 
will be a surprise to many to find that the elementary parts 
of mechanism are comparatively so few in number. The use 
of the notation having been illustrated by numerous exam
ples, properly graded, the author proceeds to the final ana
lysis of mechanisms. or discussion of the expressions given 
by the notation. This is, of course, the object of the whole 
work, to which all that has preceded has been only prepar
atory. The reader who has followed the description so far 
cannot fail to see that the method seems to show the possi
bility o f  a thorough analysis of any mechanism that can be 
included in the notation. Those who feel an interest in ro
tary engines (and few engineers have not designed at least 
one of these machines) will find that this class of machines 
has been pretty thoroughly analyzed by Professor Reuleaux. 
The work is by no means exhaustive in every field of me
chanical movements, but is rather intended to furnish the 
investigator an instrument which he can use in his own ex
plorations. Even those who do not care to study the work 
thoroughly can scarcely fail to gain some useful ideas from 
turning over the . pages and inspecting the sketches of the 
various movements shown_ 

SOME NEW LIGHT ON THE ORIGIN OF THE TRUFFLE. 

The truffle is a species of underground fungus largely used 
in French cookery to give a peculiar rich flavor to meats. 
It comes principally from France, where it is always found 
in oak or beech woods,and can only be gathered through the 
agency of the keen scent of dogs or pigs especially trained 
to hunt for it. Both from the difficulty of obtaining the 
fungus, and from the fact th�t it is a delicacy highly prized 
uy epicures, it brings in all markets a large price; and thus 
trutHe hunting has long been a remunerative calling for the 
.lrench and Italian peasantry. In appearance, the truffle is a 
blackish maRS, covered with protuberances and weighing 
from an ounce to several pounds; when cut open it presents 
a marbled a.ppearance,and its reproducmve portion (it is sex
less) is found in the veins in the shave of minute sacs which 
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never open,each containing several spores, possessing spine- I pansion of chest to increasing weight in over 10,000 men of 
covered or honeycombed surfaces. all ages from 18 to 45 years. The men, when weighed and 

Numerous attempts have been made to cultivate these measured, were invariably naked. 

fungi, but with little or no success. Regarding their early 
development, comparatively nothing has been known, and 
the spawn or vegetative portion, which, in the case of the 
mushroom, is readily obtained, allowing the cultivation of 
that fungus to any degree. has not yet been definitely found 
in the truffle. Sprinkling the earth with water, in which 
the parings of truffles have been steep"d, has resulted, it is 
stated, in producing them; and they have likewise been ob
tained by the slow process of planting calcareous soil with 
acorns and waiting for the saplings to reach a felY years' 

WHITE NATIVES OF THE UNITED BTA'fES. 

Weight. 

Under 100 pounds . . .. . . 
100 and under 120 . . . . . . 
120 and under 140 . . . • . •  
140 and under 160 . . . . . . 
169 and under 180 . . . . . . 
180 and over . . . . . . . . . .  . 

'Number I Mean ,Mean girth I Mean 
of hlght. of chest expan-

'men. inches., at sion of 
expiration. chest. 

14 
991 

2,968 
1.894 

427 
65 

64'000 
65'191 
66'856 
68'424 
69'920 
70'215 

29'714 
30-468 
31'997 
33'642 
34'988 
36'554 

3'071 
3'146 
3'238 
3'289 
3'289 
3'269 

growth, whet!. the truffles could be gathered among the roots. 'fotal and mean of total . 6,359 67'297 32'491 :)'242 
Still no practical method of cultivating the truffle is in ex
istence; and since they are found completely isolated from 
anything which could produce them, we are left in the dark 
as to how they are originated, or at best with merely the 
supposition that,at an early period of their development,they 
are parasites of the tree roots, or the theory that, like oak 
galls, they are due to the stings of insects. This last con-

BRITISH AMERICANS. 

Under 100 pounds . . . . . . 
100 and under 120 . . ...  . 
120 and under 140 . . . . . . 
140 and under 160 . . . . . . 
160 bnd under 180 .. . .  . 
180 and over . . . . . . . . . .  . 

2 
38 

304 
198 

41 
6 

64'000 
64'211 
66'546 
67'848 
69'512 
69'333 

30'000 
30'737 
32'020 
33'606 
34'439 
35'333 

3'500 
3'184 
3'247 
3'298 
3'402 
3'333 

jecture, however, arising from the fact that truffles are at-
Total and mean of total . 

-
589 67'059 32'666 3'272 

tacked by dipterous insects, like other nitrogenous crypto-
gams, has been refuted by the eutomologists. ENGLISHMEN. 

A very curious and recent experiment by M. Brefeld Under 100 pounds . . . .  , . 0 ---
throws some new light on the subject, and may lead to the 100 and under 120 . . . . . . 56 64'067 

long sought method of cultivatIon. Thepenicilliurn glaucurn 120 and under 140. . . . .. 243 65'835 
30'893 
32'453 
33'609 
34'960 
38'000 

3'107 
3'154 
3'242 
3'380 
3'500 

d 140 and under 150 . . . .  , . 128 67'625 
is the well known green mold which appears on bread an 160 and under 180 . . . .  ,. 2.5 68'480 
cheese, and which owes its name to the fact that, in free air, 180 and over. . . . .  . . . . . . 2 6!l '000 
it consists of chaplets of spores, in brush form, connected to 

Total and mean of total . 
-

454 66'348 32'749 3-187 a stem or pedicle. The mode of reproduction of this mold de-
IRISHMEN. 

Under 100 pounds . . . . . .  3 
pends on the medium in which it exists. Now, by placing 
the penicilliurn in a closed vessel with very little air, M. 
Brefeld has obtained nodules which, after being buried in 
moist sand, fructify with intern"l rtsci which do not open. 
That is to say, they are produced in a manner analogous to 
truffles. The asci, we may explain here, are the little sacs 
in which the spores are contained, and are found in many 

100 and under 120 . . . . . . 158 
62'667 
64'532 
66'119 
67'609 
69'270 
69'000 

30'667 
31'519 
32'715 
33'916 
35'357 
36'750 

2'167 
3'215 
3'181 
3'233 
3'338 
3'250 

120 and under 140. . . . . . 724 

complex forms of fungi, which build up a special organ 
called the peridiurn to l101d these sacs. 

It will be seen from M. Brefeld's discovery that he has 
noted two forms of green mold, one aerial, or penicilliurn, 
the other existing when partially deprived of ail', or tubera
ceous. The truffle through its subterranean location is 
always in confined ail', present besides in limited quantities, 
and in that state is sexless. Now it remains to find its aerial 
form, to discover the peculiar penieilliurn, which placed 
under the conditions noted will produce, for its nodule, a 
truffle. 

• 4 ••• 
IS BROTHER JONATHAN SO VERY SLIM T 

In our examination of the newly published medical sta
tistics of the Provost Marshal Oeneral's Bureau of the late 
war, with regard to the relative hight of American men, we 
had the pleasure of showing, the other day, that the native 
born among our citizens and soldiers stood first in point of 
stature ; while in every instance the foreign born exceeded 
the stature accorded them in the statistics of the nations 
they represented. We not only raise the tallest men, but 
draw from foreign countrifls, by emigration, men of more 
than average stature. 

The artists are therefore quite right in always depicting 
the typical American, Brothel' Jonathan, as very tall. But 
they also make him very slim ; and theorizing travelers 
have never hesitated to give a reason for his being long-leg
ged and lank. One blames the climate ; another, tobacco ; 
another, bad cookery ; another, his excessive " push " and 
eagerness in business ; while the extra scientific Buchner 
was sure that the continent was altogether unfavorable to 
the European type of man, and would allow us no alterna
tive but extermination or a speedy approximation to the In
dian type. But is the average American really so slab-sided 
and lean? 

Let us see what answer our statistics give. How do we 
compare with other nations in girth and weight? As statilil
tics of mean weight have but little value apart from meas
urements of hight and girth, and age, we will first examine 
the records with regard to the degree of maturity ,of the 
several racial dement.s of our armies. 

From the statistics gathered by the Sanitary Commission, 
Gould found the mean age of 1,012,273 men of all nativi
ties, mostly volunteers, to be 25 years and 10 months. As a 
careful analysis of statistics of physical development shows 
that American born white men do not attain their full growth 
until between thirty and thirty-five years of age, it is obvi
ous that the results obtained from these statistics will un
der rather than over rate the average dimensions of Ameri
can men. It will be seen, too, from the following table of 
men enlisted toward the close of the war, when the average 
age of recruits was highest, tha.t, with the exception of a 
small number of Canadian recruits, the native born element 
of the army was the youngest. 

Nativity. Number. 
United States ... ...... . 196,980 
British P08�essions. . .  14,954 
England....... . . . . .. . 10,103 
Ireland. . . . .  . . . .  . . . . . .  30,412 
Germany..... . .. . . . . . . . 30,943 

Mean Age. 
26'955 years. 
25'352 " 
27'855 " 
2'7216 " 
31'029 ,. 

Unfortunately the instructions to enrolling surgeons did 
not direct them to record the weight of the men examined. 
Only the more energetic officers took the trouble to make 
their work complete in this respect: consequently the sta
tistics on this point are less full than could have been de
sired. Still an idea of the relative bulk of the men of the 
five principal nativities may be had from the following ta 
bles, showing the relation of hight, girth of chest an ex-

140 and und�r 160 . . . . . . 450 
160 and under 180. . . . . .  74 
180 and over. . . . . . . . . . . 8 

'rotal and mean of total . 1,417 66'589 

GERMANS. 

Under 100 pounds . . . . .  . 
100 and under 120 . . . . . _ 
120 and under 140 . . . . . . 
140 and under 160 . . . . . 
160 and under 180 . . . . . . 
180 and over . . . . .. . . . .  . 

3 
168 
675 
389 
104 

4 

Total and mean of total. 1,343 

63'333 
64-167 
65'532 
66'905 
68'346 
69'000 

65'985 

33 '119 

30'000 
31-357 
32'601 
33'969 
35'192 
36'000 

33'047 

3'208 

2'833 
3'262 
3'226 
3'231 
3'221 
3'500 

3'231 

Taking into account the relative youth of the American 
element of our armies, and the probable inferior age of the 
Americans furnishing the foregoing measurements, their 
slight inferiority in girth of chest is not at all remarkable 
It certainly does not indicate any excessive lankness in the 
natives of this country. 

Dr. Baxter has compiled a tahle exhibiting the mean re 
sults of a great number of sets of observations by various 
authorities. Most of them are too fragmentary to be of use 
in this enquiry; but such as are complete as regards age 
hight, girth, and weight, we have brought together in the 
following table: Though not sufficiently complete to warrant 
any sweeping generalization in regard to Brother Jonathan's 
physical qualities, it carries evidence enough at least to sat 
isfy one that the typical American is a fair specimen of hu 
manity, in bulk and weight, as well as in stature. 

Authority, etc. 

United Stat.eR I 24'01 67'a6 --148'29 Coolidge: 1.537 recruits. 
123'94 67'05 34'99147'50 Elliott: 1,700 army of Potomac. \ 25'62 67'34 84'43 144'83 Gonld: 8,349 volunteers. 

- 67'22 35'69 142'80 •• 12.757 •• 
26'39 67'SO 32'49 136'05 P. M. G. 's Bureau: 6,359 recruits. 

British America 24'94 67'06 32'67 138'691 •• .• 589 " 
England I 24'31 --1-- 148'41 Coolidge: 8,489 U S. soldiers. 

24'00 65'94 - 138'46 Dawson: 1,500 civilians. 
27'86 166'35 1 32'75135'64 P. M. G. 's B.: 454 recruits, 

Scotland 28 to 45 67'72 - 1148'69 Beddoe: 1.982 clvlllansand soldle! •. 
25'00 1 68'30 [-- 144'08 Forbes: students. 

Ireland 
1�6

t
.�tf5I� :� �nh36'46 Ip, �I; G . 's B .. ,: f:il�rec�J1lts. 

23 to 45,- -- 1137'98 Beddoe: 1.616, nearly all soldiers. 
Franc� 'll&.� �n�l�n� i!nS iYf.:l��� 7�ci����ry of .�uard. 
Germany I SO'10 165·98I83·051136·48,P. M. G.·s B.: 1,iWl recruits. 

It will be seen that the average American compares very 
favorably with the best specimens of the race, the English 
and the Scutch, as regards bulk and weight. 'l'he most ex
tensive series of observations on this head ever made in 
Great Britain are those of Dr. Beddoe, who collected 
measurements of over 17,000 civilians and soldiers, between 
twenty-three and fifty years of age. From these he calcu
lates the mean h1ght of Englishmen to be 5 feet 61\ inch
es. and that of Scotchmen 5 feet 7t inches. From the 
careful measurement of one half a million men, little and 
big, sick and well, by the Provost Marshal Oeneral's medical 
staff, it appears that the average hight of the men of eight 
of our Northern States exceeds 5 feet 8 inches. In sixteen 
States, the average exceeds that of the Scotch ; and in one 
State only (Connecticut) does it fall so low as that of the 
average Englishman. 

In the matter of bulk, the comparison, as we have seen, is 
not less favorable to Brother Jonathan. lIe is as heavy as 
the heaviest even in his youth: and the apparent slimnesll 
of his immaturity, due to his superior hight, is fairly made 
up for by the time he reaches his full development. 

.. . . , .. 
AJlTIFICIAL TEETH .-Mr. Merrick Bemis, of New Haven, 

Conn. ,  desires us to state, that his patent (which we quoted 
on page 106, volume XXXV, and which states that the 
plates are intended to fit over natural teeth, and in which 
the teeth are described as all molars) covers the application 
of the invention to all teeth. 
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THE DETACHAIlLE EANDLE PARASOL AND UMBRELLA. 

The annexed engraving illustrates a novel, simple, and 
useful improvement in this staple article of trade. The in
vention may be described either, fir8tly, as an improvement 
on the common style of parasol or umbrella, where the han
dle is at the " right " end of the stick, as seen in Figs. I and 
IV; or, 8econdly, as an improvement on the walking-stick or 
Alpine style of parasol, where the handle is at the "wrong" 
end of the stick, as seen in Figs. II and III. 

The invention consists in making both ends of the stick 
alike, and in providing a detachable handle, capable of fit
ting on either of said ends; so that a lady can adjust the 
handle at pleasure, on either end of the stick, as quickly, 
and with as much ease, as she could expand or close the 
parasol. 

The invention is, first, an improvement on the common 
style of parasol or umbrella (Figs. I and IV) in respect that
the handle being re
versible - the im
proved article com
bines in itself the two 
styles, namely, the 
cOmmon and Alpine ; 
in short, the improv
ed parasol can be ad
justed to either of 
the four different po
sitions represented in 
Figs. I, II, III, and 
IV. Secondly, the in
vention is an im
provement on the 
walking-stick or Al
pine style of parasol 
(Figs. II and III) in 
respect that it effect
ually overcomes the 
objections to the Al
pine style, which are 
these, namely. that 
the lady must, when 
desiring to hold the 
parasol overhead, 
take in the hand that 
end of the stick 
which had previous
ly been in contact 
with the not-over
clean sidewalk, thus 
rendering the hand 
or glove liable to be 
soiled; and that, when 
being so held over
head, a substantial 
hold for the hand is 
not afforded. the par
asol having to be held 
by the slender stick 
alone. A glance at the 
engravings, however, 
will show that, in the 
improved parasol, 
these two objections 
are effectually over
come ; for the handle, 
as it has been seen, 
can readily be chang
ed from one end of 
the stick to the other. 

Messrs. George Yule, and William M. Henderson, of Penn
sylvania, on the 24th November, 1874. 

For information as to rights, licenses to manufacture, 
etc. ,  address, by letter, Mr. George Yule, care of The Hen
derson Co. , 258 South Third Street, Philadelphia, Penn. 

� .. � � 
Why Not 1 

" Can any one give a sensible reason why a person who 
devises a new and patentable idea should not secure a pat
ent upon it ? I have ransacked the entire field of opposition 
without discovering a single reason that cannot be demol
ished by one whisk of the horse tail of common sense. Grant
ing that all patents are not profitable, we must acknowledge 
that the expense of obtaining them, especially in the Uni
ted States, is quite moderate, and that the chance of realizing 
from a patent is always worth the amount it costs to secure 
it ; and I might state, as a rule. that the exclusive monopoly 

b 

[SEPTEMBER 1 6 ,  1 876. 
how often is it that we run across persons who regret that 
they did not secure patents upon their inventions or discov • 
eries when they first made them. Many an originator of an 
idea has failed to secure himself by a patent when he might 
have done so, and has seen his ideas · appropriated, and the 
invented device finally become a standard article of com
merce and trade. As likely as not, the dilatory individual 
spends the balance of his life in useless regrets that he 
missed a chance for securing a competence and probably a 
fortune. It was a neglected opportunity not only to become 
rich but to enroll his name among the list of men of genius. 
A few such instances as these are necessary and valuable to 
point a moral to our tale. Their experience is a living ex
ample to other inventors, and is one of the strongest argu
ments to support our ' Why Not ? '  

" Again, leaving profit entirely out of the question, a pat. 
ent is a national record of the genius of the people, and 

every man who can 
do so should be 
prond to have his 
name placed upon 
the record. Is it not 
a fact that we feel a 
glow of pride when 
we run across the 
name of some ances
tor among the names 
of patentees in the 
patent record ? We 
at once feel that we 
have inherited the 
national Y a n k e e  
characteristic of an 
American, and we 
grow tenderer and 
more sympathetic 
with our next door 
neighbor who has 
been spending all his 
time and money for 
years in a vain en
deavor to invent a 
perpetual motion ma
chine. It is the only 
chance a great many 
of us have to send 
our names down to 
posterity linked with 
a noble and public 
ambition to help our· 
selves and the world 
along. If the inven 
tion does not promise 
to be speedily remu
nerative when it is 
made, it should be 
patented neverthe
less, as we do not 
know how soon the 
necessity may arise 
that will call for such 
a device. Most of 
the devices which 
the originators failed 
to patent and which 
�.fterwards went into 
general use have just 
such a history. 

" Many people are 
so constituted that 
they never pay out 
a dollar unless they 
see an immediate 
prospect of two dol
lars being returned 
for it. Such persons 
will most generally 
miss the main chance 
and have t!!e pleas
ure of regretting 
their folly ever af
terwards. I there
fore ask again, why 
not patent your in-

Fig. VI shows a 
plain handle, in sec
tion, containing an 
end of a parasol stick, 
and secured to the 
stick by a bayonet 
joint. Figs. V and 
VII are modifications 
of the same, the han
dle in Fig. V being 
secured by a screw, 
and in Fig. VII by a 
3pring-catch. In Fig 
VII the spring. a, 
pressing against the 
end of the stick, c, 
throws the tooth of 
the catch into the 

THE DETACHABLE HANDLE PARASOL AND UMBRELLA. 
ventions ? And I am 
sure every sensible 
person will reply 

shallow groove in the stick and holds it in that position till 
released by pressure of the thumb on the knob, b. The 
above methods of securing the handle, however, are shown 
merely as a few of the many ways of doing so, the Patent al
lowing the handle to be secured to the stick by any suitable 
fastening device. 

Regarded, then, as an improvement on the common style, 
or as an improvement on the Alpine style of parasol, the in 
vention presents the following merits and advantages-it 
combines, in one article, the common and the Alpine styles ; 
it effectually overcomes the objections to the Alpine parasol; 
and, further, it allows a lady, when choosing a parasol, to 
select also a handle to her taste, which can be furnished of 
the necessary gage. The invention is simple and effective ; 
and, we are informed, the improved article can be manufac
tured at a price to compete with the unimproved article. We 
think the invention a practical one, and we augur for it 
much and lasting success. 

Letters Patent for this invention were issued jointly to 

of any invention for seventeen years (the term for which 
patents are issued) is worth the price of a patent whatever 
may be its character, unless it is based upon a foolish or in
correct theory, or is practically inoperative. I do not intend 
by this statement to be understood that every such patent 
will yield a fortune, or eViln an independence for its owner, 
but that as an investment of so much money it cannot be re
garded as a bad investment. Apathy, or rather a failure to 
properly put the patented article upon the market, and ex
aggerated ideas of its value, which lead to exorbitant de
mands from any one who might desire to purchase, are the 
principal causes of inventors failing to realize from their 
patents. Many patentees prefer to let their patents lie un 
introduced rather than dispose of them at sensible prices, 
when often these figures would yield a fair profit. Many a 
good patent is buried and forgotten until it runs out, and 
then some one, more sensible in such matters,as likely as not 
picks up the idea, manufactures the article, puts it upon 
the market, and grows wealthy upon the profits: Again, 

' why not ? '  "-Mining and Scientific Press. 
• •  It; .. 
Errata. 

Messrs. S. C. Forsaith & Co. , Manchester, N. H. , desire 
us to correct an error in the description of their hand fire 
engine, published on page 127 of our current volume, by 
stating that four men, instead of fourteen, were able to 
throw a half inch stream 186 feet, instead of 156 feet, as 
printed on the page referred to. The initials of the patentee, 
Mr. Hall, are J. M., not A. M. 

Messrs. J. A. Fay & Co. 's planer, matcher, and beader, il
lustrated on page 147, current volume, was entitled, by a 
typographical error, a planer, matcher, and bender. 

� .. � � 
THE value of the Centennial buildings is put at $5,949, -

000, and of their contents, $104,820 ,340. A large portion of 
the exhibits, which are not taken into account, are not of in
trinsic value, though probably they could not be purchased 
for all that the rest of the exhibition is worth. 
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HANGINGS FOR SLIDING AND SWINGING GATES. 

The invention herewith illustrated is an improved attach
ment, or iron, for that class of gates which are opened by 
sliding them back upon a proper bearing surface in the gate 
post until a balanced position is reached, and then swinging 
them round upon the bearing as a center. The device is 
composed of two cast iron brackets, a transverse slotted 
swivel, and a bearing wheel, all as shown more clearly in 
Fig. 2. The brackets, A, are provided with projectionshav
ng suitable bearing openings for the iron which revolvf's 
therein. The projecting portion of the brackets, it will be 
observed, extends in a diagonal direction from the face of 
the post. The bearings are thus adapted to permit the iron 
held thereby to lie parallel to the side or face of the post, 
as may be desired. The swivel iron, B, consisting of a cast
ing provided at each end with bearing studs. rests in the 
bearing openings of the brackets and turns therein. . The 
bearing wheel, C, the circumference of which is less than 
the inner circumference of the circular opening in the 
swivel, is provided with journals which rest upon bearings 
at the bottom of the vertical slots. 

Fig. 2 

The gate, Fig. 1, is constructed as desired, and one of its 
bars is held in the slot, passing through the swivel iron and 
resting upon the bearing wheel. The operation of the gate 
is similar to others of its class already noted. It is closed, 
of course, by the opposite movement. Some of the advan
tages claimed for the described construction are as follows : 
By constructing the iron with the large circular opening and 
vertical slots, the bearing wheel may be readily inserted in 
its place and be securely held there without the necessity of 
drilling journal holes or inserting pins. '1'he extended bear
ing surface, also furnished by this form of casting, serves 
to hold the gate bar always in line with the bearing wheel, 
so that the tendency to cramp or pinch when the gate is lon
gitudinally moved is avoided. The attachment as a whole 
is strong, durable, and simple in its construction, it being 
complete and ready for use when cast, without drilling or 
finishing of any kind, so that it can be made at a small cost. 

We are informed that farm gates put up with this device 
need no bolting nor bracing ; and as they rest with each 
end squarely on the gate posts, they will neither warp nor 
sag. They can be raised up so that sheep or hogs can pass 
under them. The gate may also be placed on the side of a 
steep bank or over snow drifts. 

This invention was patented July 25, 1876, by Elias Shop
bell, of Floris, Iowa, by addressing whom further particu
lars may be obtained. 

Coal Dust as Fuel. 

The use of dust and pea coal has been thoroughly tried at 
the Ocean Mills, Newburyport, Mass., for the past year and 
a half, with the following result : For years they have kept 
an actual account with scales of every barrow of coal 
wheeled into the fireroom,and the average weekly consump 
tion shows forty tuns of broken coal on 18,000 Ibs. of cloth, 
average costing $7 per tun, or $280 per week, which makes 
the cost of fuel per pound of cloth over it cents ; under the 
present arrangement, the weekly consumption is only thirty
six tuns of pea and dust on 20,000 Ibs. of cloth, costing 
$3 50 per tun, or $126 per week, which makes the cost of 
fuel per pound of cloth less than six mills, showing a sav
ing of nearly one cent per pound. This mill is run entirely 
by steam, and the cost of one and a half cents per pound in 
burning large coal does not vary from the cost of other 
mills in the same vicinity. Beyond the saving of fuel, the 
fire is much easier on the boilers, brickwork, and fronts of 
furnaces, no repairs having been made on any of the above 
since the arrangement was put in; and the grates are as per
fect as new. This one item almost pays the expenses of 
the arrangement. The labor is not near as hard on the 
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firemen, and the engineer has the steam under entire con
trol. Again, if steam is drawn down rapidly, as in dye 
works, it can be brought up again in a quarter of the time. 

The want of market for dust, heretofore, has caused its 
being dumped off OR to the dirt piles at the mines at a 
much greater cost than if loaded into cars; and the accumu
lation at the shipping ports has been of such inconvenience 
that thousands upon thousands of tuns have been dumped 
under the docks to get rid of it. Much of the pea coal has 
been thrown, also, upon the dirt piles, all of which will 
now be carefully saved, and shipped to marKet, the present 
arrangement developing more steam from one tun than we 
got from the same quantity of any larger sized coa1.- B08-
ton Transcript. 

-----------.. __ 4� ... 1 �. __ ---------
�Actloo oC Impure Ralo Water 00 L ead Pipes. 

In a paper lately read before the American Chemical So
ciety, Professor Paul Schweitzer says : The laboratory of 
the University of Missouri is supplied with rain water, 
which collects in a tank in the upper part of the Scientific 
Building,and is carried to the working tablt's of the students 
by lead pipes, which are furnished by brass stopcocks. In 
using this water for ordinary analytical work, as, for in
stance, saturating it with sulph-hydric acid, it was soon 
found to be unfit for such purposes, on account of the quan
tity of metals it had dissolved, after standing in the pipes 
ol)ly a short time. It is a well known fact that pure water 
attacks lead much faster than water containing a certain 
quantity of mmeral salts, and this seems to be also the case 
with rain water, which contains invariably ammonia, nitrous 
and nitric acid : some sulphuric acid was also found in this 
-water, derived from the smoke and cinders which fall on 
the roof of the building from the coal fires that heat the 
rooms. The following quantities of metals were found in 
one United States gallon,231 cubic inches,of the filtered wa
ter, that had stood in the pipes for one month : 1 '079 grains 
metallic zinc, 0 '537 grains metallic iron, 2 '503 grains metal
lic lead, 0 '082 grains metallic copper, 0'049 grains metallic 
arsenic. Total, 4 '250 grains. 

Arsenic, copper, and probably iron, are derived from the 
lead pipe, manufactured from an inferior quality of lead, 
and zinc from the lining of the tank. In supplying private 
houses or institutions with water through a system of pipes, 
care should be ta1!;en to find out whether the water to be 
supplied be pure or not : in the form@r case, and when rain 
water is the source of supply, as it is in many sections of 
our State, lead pipes should be discarded, and tin-lined lead 
pipes substituted for them . 

• 41 1 . 
A MARINE SAFE. 

Few of the great ocean steamers now leave our ports with
out carrying large amounts of bullion and ·specie. In case 
of the wreck of the vessel, this precious freight is likewise 
lost, since its weight and that of the heavy safes in which 
it is inclosed necessarily carry it to the bottom when the 
ship breaks up. Sometimes, and of course only when the 
disaster occurs in comparatively shoal water, a buoy is at.
tached to the safe, and the latter, if time permits, is thrown 
overboard. The location of the buoy tht'n marks that of the 
sunken safe, and it is not difficult to regain the latter. 

A much better plan than this, and one that is well worth 
the attention of ship owners, insurance companies, and oth_ 
ers, has lately been patented through the Scientific Ameri-

can Patent Agency (August 1, 1876) by Mr. J. L. Gouley, of 
New Orleans, La. This inventor proposes to make the safe 
itself a buoy, in the manner exhibited in the annexed engl.'a-

ings. A is a sheet copper vessel, the lower part of which, 
B, is covered with rubber so as to resist the shock of being 
tossed Qn breakers. lnside the vessel, A, arEl 1\ number Qf 
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compartments, those marked C2 being hermetically sealed 
and containing only air, while the center one, C, is designed 
for the reception of treasure. There are t wo covers ' one 
for the center compartment, the other for the main vessel, 
as sl.lown, the latter being provided with suitable locks. It 
is intended to mark the safe conspicuously with the name 
of the owners, and then', in case of wreck, throw it over 
board, so that, if not washed ashore, it is certain to be 
picked up at some time. 

.. 4 ' 1  • 
THE ACME AUTOMATIC DRAFT REGULATOR. 

We illustrate herewith a novel and ingenious device for 
regulating the draft of a fire, and which also is claimed to 
obviate the danger arising from overheated fiues. General
ly, all smoke pipes are provided with a common close dam
per for regulating the draft. When this damper is closed, 
or partially so, the combustion is slow and imperfect, the 
gases accumulate, and when there is not a free exit they be
come forced into the rooms. The common damper likewise 
requires frequent manipulation by ha,nd, to suit circum
stances, while the present device does not at any time retard 
the free exit of smoke and gases, but allows them to pass 
into the fiue as they are generated ; it likewise is self-acting 
in its operation so far as not to require frequent adjusting 
and so as always to permit the necessary amount of draft for 
the proper combustion of the fuel. 

A is a cast iron collar that fits on the smoke pipe, with 
double open and shut valves. B is a small cast iron boiler 
without joints, suspended within the pipe in such a manner 
and of such shape as not to impede the passage of smoke or 
gases. C is a siphon pipe, leading from the bottom of the 
boiler to the exterior lever arm, D. This lever, D, is a con
tinuation of the siphon pipe, weighted at one end with the 
weight, E ;  at the other end it carries the metal receivers, F. 
It is connected as shown with the valves in the collar, A. 

The action is as follows : With a moderate amount of heat 
passing up the chimney, the water in the boiler remains at 
or near the boiling point, and the valves remain closed; but 
as soon as the volume of heat is materially increased, steam 
is generated, which forces a portion of the water through 
the siphon pipe into the lower metal receiver. The latter 
then partially overcomes the weighted end and the disk de
scends, partly opening the air valves in the smoke pipe, ad
mitting a current of cold air which serves to reduce the force 
of the draft in like proportion. Any further increase in the 
volume of heat passing' into the smoke pipe will likewise 
increase the steam pressure, forcing a greater weight of wa
ter into the receivers and opening the atr valves wider and 
reducing the force of the draft to its lowest point necessary 
for combustion. As soon as the fire is cheeked and the !<IDoke 
pipe cools, the water gradually returns to the boiler, revers
ing the action ; and the draft is gradually i'ncreased until the 
process is again repeated. Thus the fire itself is the agent 
for regulating its own draft. 

There is claimed to be no danger of e.xplosion, for, as state 
the manufacturers, were the boiler to become red hot, the 
water would be forced out of it into the receivers, and cannot 
return again until it has cooled. Though the air valves are 
self-regulating, and are acted upon by the force of combus
tion, they can be manipulated by hand if desired, by simply 
sliding the weight on the arm of the lever, which will open 
or close the valves, as may be desired. 

The device can be readily applied to any stove or furnace, 
where the smoke pipe is over five inches diameter, either on 
a vertical or horizontal pipe. Patented October 11, 1875. 
For further particulars address the S. J. Gold Heater Com
pany, 93 Liberty street, New York city. 

� .. , . 
J oIot Stock Maternity. 

A Welsh correspondent sends to Nature an interesting in
stance of a joint stock concern in the poultry yard : " Two 
hens sat on, or by, one nest, and thus between them hatched 
one chick. They have since, for 30me weeks, been parad
ing the yard, each clucking and manifesting all the anxie
ty and care of a true mother over this one. The hens 
never quarrel, or show the least appearance of jealousy o:t' 
rivalry." 
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moving exteriorly to the sheds of the warp, without ab
solute and po�itive connection between the shuttle and the 
motor, is a problem, requiring for solution something more 
than a mere modification of existing devices, has been appa
rently unrecognized. The first weaver pushed or threw the 
shuttle through the warp with his hands_ Kay connected pick
ers or hammers at the end of the shuttle race with a cord along 
the front of the loom, and attached to the middle of the 
cord a handle or " picking peg ;" and this the weaver jerked 
in one direction or the other, causing the pickers to strike 
the shuttle and drive it through from side to side. In the 
power loom, the pickers are operated by.proper mechanism; 
but the principle on which they work remains precisely the 
same. The shuttle, in fact, becomes a mere projectile, en
tirely out of the control of the weaver during its passage 
across the warp. The disadvantages pertaining to this 
arrangement are so many and so great that the mere reca
pitulation of them is sufficient to excite the deepest surprise 
that, for a hundred and thirty years after the device was in
vented. during an age of progress more rapid than the world 
has ever before known, the skill and genius of mankind 
were baffied in every attempt toward reaching the radical 
change so' obviously and imperatively demanded. And it is 
necessary to consider these disadvantages for a proper ap
preciation of the invention to which this ar-
ticle is devoted. 

DISADVANTAGES OF THE FLY SHUTTLE. 

The ordinary shuttle being a mere boat
-shaped implement, it slides over the warp 
thread on its slightly convex bottom. It is 
obvious that, when hurled as it is with light
.ning rapidity, the friction on the thread must 
be excessive. This is in fact the case, and 
the result is frequent breakage of the warp 
and constant injury to the filaments of such 
delicate fabric!!Mts silk, cambric, etc. , so that 
a limit is speedily reached, in point of fine
ness of the goods made, beyond which the fly 
shuttle is practically useless. Similarly there 
is a limit in the width of the fabric, or, in 
other words, the distance the shuttle can be 
thro wn . The wider the warp, the more dif
ficult it is to pick, since, while it is harder 
to impel the shuttle, it is likewise harder to 
check its high momentum and reverse its mo
tion. A still greater obstacle to the produc
tion of perfect fabrics is the variable nature 
of the force by which the shuttle is projec
ted. A certain speed of the mechanism be-
ing just sufficient to make the throw, an in-
crease in velocity may result in causing 
the shuttle to rebound, thus slackening the weft, or even 
leaving a bight in it. Again, if the speed be reduced 
only five per cent, the shuttle may fail to complete its 
journey. 'fhe least evil consequent is that some of the 
threads are tight, while others lie loose ; and when the 
completed fabric is woven, the former take the strain, giving 
way first ; and the material, as is commonly the case with 
poor and cheap silk, " cockles," and speedily becomes value
less. The greater evil is a " smash," which must occur 
where the shuttle either rebounds into the sheds or fails to 
pass through them. It then is struck by the lay, the deli
cate dents of the reed are bent or broken. and the threads 
of the warp in the vicinity are destroyed. Hours may be 
required to repair the damage ; but even then, the 100m 
overseer has no assurance but that, before the machine can 
make half a dozen strokes, the same accident may re-occur 
and necessitate the same outlay in time a:nd expense. In 
making fine goods the bending of the dents is practically 
irreparable ; and to continue weaving the piece with the 
reed injured, however slightly, is to produce a fabric with a 
slackly woven streak in it. 

Again, the character of the selvedge of certain goods is 
one of the criterions by which the quality of the article is 
determined. To make a perfect selvedge, however, a very 
delicate adjustment is required to draw the thread of the 
weft firmly up against the exterior threads of the warp 
opposite the shuttle, after the latter, having completed its 
flight, comes to rest just prior to the beat of the lay. 'fhis 
adjustment is exceedingly difficult to attain ; and where it 
fails, the quality of the goods is again inj ured. 

Lastly, the fly shuttle is a source of no inconsiderable 
danger. Guards have been devised for keeping it in place, 
and great ingenuity has been expended in the means for 
checking and reversing its motion. But it is obvious that 
the picker rarely strikes it so as to propel it in identically 
the same line, and that slight variations must constantly oc
cur. From these and other causes, determining, p",rhaps, a 
failure of the safeguards, the shuttle has oft.en been known 
to leave the 100m and seriously to injure the operatives. It 
was only recently that we learned of a case where an unfor
tunate mill girl was struck in the eye and totally blinded, 
and there have been instances where the sharp pointed pro
jectile has inflicted fatal wounds. 

IMPROVEMENTS IN PICKING. 

To remedy all these defects, there have been but few ef
forts. The air pump pick was an attempt to drive the shut
tle by compressed air, forced into a cylinder, the two long 
piston rods of which gave motion to the drivers, which im
pelled the shuttle. .This was a failure. Another and more 
successful device includes a long needle or arm, which car
ries the shuttle through the . warp, then is withdrawn until 
the lay is beaten, and finally is returned to catch the shuttle 
and draw it back. This may be seen at the Centennial Ex

position, applied to a carpet loom, for which class of ma-

Ititufifi t �mtri tau. 
chine it ill best adapted. A double weft is thus laid in the 
warp. This is useful for ingrain carpets, but not available, 
for obvious reasons, for other fabrics. Another and some
what similar plan includes two hook arms and no shuttle. 
One arm carries the bight of the weft into the warp for half 
the distance and delivers it to the other arm, which extends 
in similar manner from the opposite side. Still another in
genious inventor unsuccessfully attempted to draw the shut
tle through by magnets moved above and below the sheds, 
but the shuttle persistently attached itself to the nearest 
lodestone, and refused to proceed further without destroy
ing the warp threads in front of it. A device successful 
for short throws, not exceeding five inches or thereabouts, 
is a rack and pinion under the shuttle carrier. This is now 
employed in weaving ribbons and other narrow goods, and 
may be seen on the looms engaged in weaving bookmarks 
at the Centennial. One more invention is also worthy of 
notice here, though it failed, and is obviously of no prac
tical value. It was positive, however, inasmuch as a cam 
traveled under movable needles, and these, rising through 
the warp in rear of the shuttle, surely but very slowly 
pushed the latter through. 

The above will serve to convey to the reader some general 
idea of the difficulties existing in the 100m, as well as of 
what others have done to remove them, at the period when 

F�g. 2. 

THE POSITIVE MOTION SHUTTLE. 

Mr. James Lyall began the study which led to his remarka
ble invention. 

THE POSITIVE MOTION SHUTTLE. 

We now proceed to the explanation of that device, the 
essential features of which are represented in Fig. 2, where 
the shuttle is shown resting on its carriage, o. Motion is 
given to the carriage and through it to the shuttle by means 
of a stout band, u, which passes over grooved pulleys fixed 
to the ends of the lay and communicating with a single large 
pulley underneath the 100m, to which, by special mechanism 
hereafter to be described, the proper movement is imparted. 
The wheels, 2, of the carriage are pivoted to the ends of 
short horizontal arms; the wheels, 3, are simply jonrnaled 
in the carriage. The weight of the latter, therefore, rests 
on the pivots of wheels, 3; and as these rest on the tops of 
wheels, 2, it follows that they must receive a counter mo
tion in the direction of the arrows marked on tRem, exactly 
equal to the motion of wheels, 2, which is likewise equal to 
the motion of the carriage along the raceway, l. Now sup
pose a sheet of parallel threads to be stretched above this 
carriage and beneath the shuttle, p. The only points where 
these threads will be in contact with carriage and shuttle 
are obviously between the wheels, 3, of the former, and 
wheels, 4, of the latter. If we move the carriage so that the 
wheels, 2, revolve to the left, wheels, 3, will rotate to the 
right : and supposing the shuttle removed, it is clear that, 
while the threads are successively raised as wheels, 3, pass 
under them, the rotation of said wheels precludes any later
al movement on their part. It is easy to see that the laying 
of the shuttle in place above the carriage will in no wise 
affect this result, because the wheels, 3, rotate the wheels, 
4, at precisely the same speed; so that the successive threads, 
for the inappreciable instant of time during which they are 
between shuttle and carriage, sustain no disarrangement 
from their normal position beyond the very slight eleva

tion, a small fraction of an inch, caused by wheels, 3. This 
clearly imposes no strain, while a moment's. consideration 
of the mechanics of the device will show that friction on 
the threads is practically nothing, being applied at the mere 
line formed at the place of contact of two rolling bodies, 
and this never twice at the same points considered in hori
zontal succession from thread to thread, because the sheds 
are constantly alternating and constantly being moved bodi
ly away as the weaving progresses. The wheels, 5, do not 
engage with the wheels, 4, but roll along the under surface 
of a beveled rail, holding the shuttle down to its work. The 
shuttle is dovetail in section, and, when in place with its 
carriage, can only be removed by drawing it out at the end 
of the lay. 

THE LOOM MECHANISM. 

The ingenuity and beauty of the device above described 
alone would be amply sufficient to secure prompt recognition 
of its surpassing value ; but the inventol' has grouped about 
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this chief feature of his invention a wealth of novel move
ments and mechanical combinations, which are also well 
worthy of notice. Every thing is positive; and when we state 
that cams are abolished and the crank everywhere substitu
ted, we perhaps sum up all in the fewest words. 

The two diagrams, Figs. 3 and 4, will serve to convey 
an idea of two of the most important devices out of several for 
effecting similar purposes. It is necessary in many cases to 
produce a dwell or period of rest, either in the shuttle or 
the lay. In the one case the shuttle stops sufficiently long 
at the end of its run to allow of the lay being beaten ; in the 
other, the lay delays its beat sufficiently for the shuttle to 
make its journey. The dwell in the lay is necessary in 
making heavy goods. In all cases it is a great desideratum 
to have the motion of the shuttle swiftest midway in its 
course, and gentle at the ends ; and one way in which this is 
accomplished is shown in Fig. 3, where A is a crank disk, 
from which motion is imparted by a connecting rod, B, to a 
sliding block in the slotted vibrating arm, C. D is a link 
attached to the sliding block and pivoted to the frame. 
Arm n, carries, as shown, the wheel, actuates the shuttle 
band, and is itself rotated by a rack and pinion device, clear
ly represented. When the crank disk starts from the posi
tion exhibited (the shuttle being at the end of the race), 
the sliding block is at the upper end of the slot in arm, C. 

Hence the arm, and consequently the shut
tle, is given very slow motion. But as one 
end of the connecting rod is carried up the 
disk, its other end causes the sliding block to 
descend to the arm, the wheel on the outer 
extremity of which, therefore, constantly re
ceives an accelerated motion, which is most 
rapid when the shuttle is midway in its course, 
and gradually in the same manner decreases 
until the pick is made. The shuttle is never 
returned until the lay is got home; so that 
on matter what the position of the shuttle is 
to the race when the loom is stopped, on 
starting again the first thing done is to draw 
it out of the way of the lay. 

Dwell in the lay, an obvious necessity 
when the shuttle. in weaving wide fabrics, 
has to travel a very long distance, is obtained 
by the device shown in Fig. 4. A is a slot
ted pulley wheel, in the slot of which is a 
sliding block, to which is attached the crank 
of the shaft, B, which imparts motion to the 
lay. The crank wrist is eccentric to the pul
ley ; and as the latter revolves, it moves ra-
dially in the slot. Consequently when near
est the center it imparts an extremely slow 
or no motion to the shaft, n, and a quick 

movement when it has trave�ed out toward the circumfer
ence. 

THE EXHIBIT AT THE CENTENNIAL. 

Without dwelling further upon the general features of 
the invention, we may pass to some of its practical applica
tions as exhibited in the magnificent display made by Messrs 
J. & W. Lyall at the Centennial. The five great looms (taken 
from the factory in West 23d street, New York city) are lo
cated in a commanding position in Machinery Hall, and are 
represented in the superb engraving which occupies our in
itial page. These we shall consider briefly in their order, 
pointing out their several merits and capabilities. To the 
left of the enclosed space is seen the largest loom in the 
world, a physical embodiment of the fact, which the 
reader has doubtless, ere this, divined. that the width of fab
ric which can be woven by the Lyall loom is unlimited. 
Weaving wide fabrics, such as oilcloth foundations, by the 
hand loom hitherto has been a most arduous undertaking ; 
three men were required, one at each end, to drive the shut
tle with heavy hammers, a third to stand between them and 
aid them in beating the lay. It was labor of the severest 
sort, and those engaged in it became prematurely old. Con
trast this with th e colossal machine which scarcely requires 
the attention of the single young girl in front of it. Imag
ine a fabric woven 8 yards wide and 40 yards long in ten 
hours, 320 square yards of cloth in a single day. Ten 
such looms could make enough material to cover the enol'· 
mous area of Machinery Hall in less than three weeks. 
The huge shuttle travels 31 feet at every throw, and its jour
ney is completed 35 times in a minute. No need of a me
chanical counter for the machine itself at the Exposition. 
It is only necessary to watch the involuntary motion of heads 
and eyes of those who stand in wonderment before the 
loom, as, like so many Chinese dolls, they gravely wag their 
craniums from side to side in time with the shuttle. The 
great loom is made in two yard sections, in other words, 
the lay is really beaten up in four places at once. This 
gives all the strength of fabric which would be imparted 
by four narrow looms placed side by side. The back beams 
are sections of 1 yard each. so that they can be made on an 
ordinary warping machine. In the 100m they are united in 
one by male and female clutches. There is a dwell, of 
course, in the lay to accommodate the shuttle. 

No one can witness the operation of this great apparatus, 
nor indeed of any of the others below described, without 
being impressed w,ith the ease and grace with which ·the 
shuttle operates. There is no breaking of the yarn, no con
stant stopping for repairs, but perfect smoothness in every 
motion. We can readily believe the manufacturers' state 
ment that the loom will weave shoddy almost too weak to 
stand its own weight, or filaments like cobwebs in their 
delicacy and fineness. Huge looms similar to that at the 
Centennial are now weaving all the oilcloth foundation 
that is made in the United States, and have stopped our 
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importation of that fabric from Scotland, where it was man
ufactured by the laborious method already described . 

The three machines, represented in our engraving on the 
side of the enclosure opposite to the great loom, are, first, 
the bag loom, in thl' foreground ; second, a ten· quarter cot 
ton loom ; and third, a heavy jute carpet loom-three admi· 
rable exemplifications of the wonderful capabilities of the 
invention. 

THE BAG LOOM 

weaves four seamless bags with one mechanism. There 
a.re four shuttles connected by rods in the single raceway ; 
and they are caused to travel so that each, in passing to. one 
side or the other, fills the place formerly occupied by its 
neighbor. The bottom of the bag is closed in the loom, so 
that, as the bags are woven, it is merely necessary to cut 
them apart. The weaver is, besides, enabled to examine 
both sides of her work, and thus the holes and defects in the 
under sides of the bags, which in some other looms cannot 
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the sewing machine needle at the point; and like that in 
vention, it will in its proper field be likely to produce results 
impossible at present to estimate at their true value." Bold 
predictions, many pronounced these when we uttered them; 
but that they are fulfilled even in greater measure than we 
anticipated, the whole weaving industry of the country will 
bear us witness. That there has been no corresponding ad
vance in weaving since the application of power to the loom 
may confidently be asserted ; that within late years no in· 
vention in any field has exceeded this in importance and 
value to humanity is likewise truth. It will pass to poster

ity as one of the great triumphs of American inventive ge· 
nius, as the peer of the grand accomplishments of Watt 
and of Arkwright, of Whitney and of Jacquard. 

b 3 examined, are avoided,  and a perfect fabric produced. The Weight oC a Body In a Hollow Sl)here. 
The machine travels at the rate of about 120 picks per TO.the Editor of the &ientijic American : 
minute, and in construction it · is meehanically beautiful. 

Your correspondent, whose communication appears on 
That it must eventually supersede other methods of bag 

page 84, seems surprised to find that the " body in a 
weaving seems to us merely a question of time. 

hollow sphere doctrine " is endorsed by Professor Young 
THE CARPET LOOM, He will probably, upon inquiry, find that not only Professor 

in the distance. has a large cop in itll shuttle to make heavy Young, but every professor of standing in the scientific 
jute striped carpet. Its running is the perfection of ease. world endorses it, and none have ever repudiated it. It was 
It makes 110 picks per minute, or about 100 yards of carp'et- filst demonstrated by Sir Isaac Newton, and mathematical 
ing per day. -

demonstrations are not easily set aside. 
THE TEN QUARTER COTTON LOOM

' Let A represent the hoI· 

is exhibited at the Exposition weaving unbleached sheeting low sphere, and B the body 

for the well known New York Mills . of Utica, N. Y. The placed within, say half 

fabric produced is pronounced by competent j udges to be way between the center 

unexcelled in point of fineness and level. One girl can at- and one side. Then let a 

tend three machines with ease. The speed is about 94 represent a certain portion 

A. 

picks per minute. In this loom are embodied some most of the mass of the shell, a I-=::C= ... B�====--__ ___ �� 
ingenious new mechanical devices, in the shape of compound which of course attracts B r 
let off motron, variable dwell crank, thin place protector, in that direction, and let b 

etc. It is a piece of mechanism well worthy of study in its be the mass which is oppo· 

every part, and its value may be estimated from the fact site to a, and attracts it in 

that the type which it represents has been adopted by the the other direction. Let c 

leading mills of the country, those above named and the represent the distance of a, 
Wamsutta Mills, of New Bedford, Mass. , and many others. and d the distance of b. 

We leave for the last the description of a machine which, 
were all we have already alluded to blotted out of existence, 
would still b� sufficient to ensure for its inventor a world· 
wide fame. We refer to 

THE CORSET LOOM, 

represented in the centet of the illustration. It is a mar· 
velous combination of the positive motion and power loom 
with the Jaqcuard apparatus, an embodiment of the three 
greatest inventions ever made in the weaver's art. Four 
webs of corset are woven at once, in perfect form, all pre· 
cisely similar and yet possessing every gore, every gusset, 
every welt formerly laboriously put in by hand work. J!'ive 
corsets per day was the extent of the labor of the German 
weaver : this wonderful invention makes eighty-four 
in infinitely superior manner in the same period of time. 
The Jacquard cards govern the quantity of warp to be kept 
in action, so that, when for instance the parts which fit about 
the protruding portions of the body are to be made, only a 
certain portion of the warp is kept in play,and through this 
only the weft passes. As the shuttle then does not pass 
through the whole warp, but over a portion of it, it would 
necessarily seem that a slack loop of weft, corresponding to 
that portion in length, would be left. This is provided for 
by a let.off device in the shuttle, so that the thread, pass
ing to and fro (after leaving the bobbin) several times between 
extended leaf springs, is always held taut,and thus only the 
exact amount required for the pick is allowed to escape. 

This machine lies at the foundation of a great industry 
which has already achieved a fair footing. 

THE POSITIVE ADVANTAGES OF THE POSITIVE LOOM. 

'rhus far we have indicated the immense value of the 
L,rall loom principally negatively,by showing wherein older 
devices have failed ; it remains now to sum up, in brief 
terms the advantages which the invention secures, and these 
are: First. the abolition of the picking sticks ; second,a posi. 
tive motion to the shuttle from any point in its course ; 
third ,the unlimited width of the fabric which may be woven ; 
fourth, the unlimited variety of fabrics which may be pro · 
duced, from the finest silk to the heaviest carpet, from jute 
oil cloth foundation to exquisite woven embroideries : fifth, 
the almost total absence of wear, through the small motion 
of the reed which thus wears but little on the warps, through 
the small opening of the heddIes which thus offer less strain 
on the same, through the absence of friction of the shuttle 
on the yarns, and the non·subjection of the weft to sud
den pulls on starting; and sixth, the extremely small 
amount of power required to operate the looms. We 
sa.w the huge 8 yard machine, driven by a 3t inch 
belt. and easily worked by hand power exerted on the gear
ing. We were told that it required but half a horse power 
for its operation. We saw, furthermore, that, as the great 
engine at the Exhibition slackened and stopped at noon, the 
looms continued weaving until their momentum gradually 
succumbed 

We can add no better conclusion than by repeating the 
opinion we expressed regarding the invention shortly af
ter its first appearance : ' ' It is to the loom what the link 
motion is to locomotive engineering, or the compass to 
naVigation. It substitutes certainty for uncertain'y, and 
thus lays the foundations for future development in the tex
tile arts hitherto unattainable. Radical in its character, it 
may be compared to the invention which placed the eye of 

A 

Now the attraction is in-
versely as the square of the distance ; consequently the reo 

. a b 
latlve forces are as - on the left, and -on the right. But 

• c2 d2 
the force is also directly as the mass ; and b, being  farther 
off, i3 a greater area, and hence a greater mass (included 
within the angle), than a, and is just as much greater as the 
square of the distance, d, is greater than the square of the 
distance, c. That is, the mass, b, is to the mass, a, as d2 is 

a x d2 
to c2• Hence b = --- . Now in the expression of the 

c2 

force on the right,�, we will substitute for b its value �d!. . 
d2 ad' c2 ' 

a X d2 -
and we have : -- + d2 or c2 Now, cancelling d2, which 

c2 (ii 
appears both as multiplier and divisor, we have� , just the 

c2 
same as on the left. It ought to be obvious to any one that 
the body, B, is attracted equally in both directions, and hence 
will be at rest as far as the portion of the mass, a, and all. 
the mass exactly opposite. b, are concerned : also that the 
same will apply to every point of the sphere and to every 
position of the body, B. Hence " a body placed within a 
homogeneous hollow sphere of uniform thickness will, so 
far as the attraction of said sphere is concerned, remain at 
r3st in any position." 

Between this proposition and theother, giYen by Olmsted, 
that " a body lowered toward the center of the earth would 
lose in weight in proportion to its distance downward, ' 
there is no discrepancy whatever. Of course it is under-' 
stood that he means this upon the supposition that the earth 
is homogeneous. leaving out of consideration the difference 
of density at different depths. 

Let us take the case presented by your correspondent. A 
body upon the surface of 
the earth, at A, weighs,say, 
24 Ibs. If lowered to P, 
half way to the center, C, 

�t----",...¥-=----"*,- it passes f of the " mass," 

H 

that is, it reaches a new 
circumference, P E F G, 
inside of which there re
mains but t of the whole 
mass. Thus the whole f 
outside of this line, far. 
ther from the center than 
the body at P, being neu
tral according to this the
orem, P is still attracted 

toward C by the mass within, which is t of the whole. 
But it does not follow, according to the " queer theorem," 

that it would weigh but t as much as at A. Your corres
pondent has quite overlooked two considerations : 1. Mass· 
es attract each other with a force in inverse proportion to 
the square of the distance. 2. The distance from P to C 
being but one half from A to C, the attraction of the interior 
t for the body at P is four times as great as that of the sam ... 
t when the body was at A twice as far from C. 

Hence, the mass being t as much, and the square of the 
distance four times less : 4 X t=t, and this is the amount 
of attraction at P. 

One half of 24 is 12 ; so that, according to this " �bsurd 

1 8 1  
theorem, " the body weighing 24 1bs. at A will weigh 12 Ibs. 
�t P, half way down, just as your correspondent bel ieves it 
would, in fact ;  and the old proposition does not " fal l to the 
ground," but agrees exactly with the other. 

Davenport. Iowa. W. H. PR.�TT. 
• ••• • 

Weigh t  On and In the Earth . 

To t7�e Editor of the Scientijic American . 

With your permission I will show Mr. Whitman the error 
into which he falls in attempting to disprove the mathema. 
tically demonstrated " body in a hollow sphere doctrine." 
A careful study of his own diagram will prove that thf.l ex
ternal shell cannot exert any influence on the inclosed body. 
I will demonstrate it in the following simple manner : Let 
E, Fig. 1 ,  be the shell of uniform density, C the center, B 
the body. and A D a diameter passing through C and B. Sup. 
pose the distance, A B = three times B D; it is plain that the 
body cannot depart from the line, A D, because we have 
equal masses at equal distances from the body on all sides of 
the line. It is also plain that it cannot approach A or D, be
ing equally attracted in both directions. This last asser
tion I must prove :  Imagine four l ines passing through the 
center of B, and touching D at the four corners of a sur
face one inch square. If these lines are produced to A, they 
will touch A at the four corners of a surface three inches 
square. Produce these four lines through both �ides of the 
shell ; and the parts of the shell within the lines will be 
two masses, the one at A being nine times as great as the 
oue at D. Now supposing the mass, A ,  to be divided into 
nine masses, each as great as the mass, D, f.lach one of these 
small masses at A exerts t of the attraction on B that D ex
erts, because placed at 3 times the distance. The nine small 
masses at A then exactly counteract the attraction of. the 
mass, D. 

crig: 2 

I will now show why a body which weighs 24 lbs. at the 
surface of the earth will weigh 12 lbs. when lowered half 
way to the center :  At A, Fig. 2, the body weighs 24 Ibs. ; 
remove the shell, S, and still keep the body at A, and it will 
weigh but 3 lbs . ,  because attracted by a body t the size of 
the earth. Now place the body at P on the surface of the 
small sphere, and it will weigh four times 3 lbs . ,  being at 
one half the distance from C, as when at A. Attraction does 
not vary in inverse proportion to the distance from the at
tracting body, but in inverse proportion to the square of the 
distance. JAMES M. PALIN. 

Savannah, Ga. 
.. U � . 

Locomotive s Cor Steep Grades. 

Messrs. Copeland & Bacon, of this city, have constrncted, 
under the supervision of Mr. Henry C. Waltel's, and. from 
his designs, a locomotive for use on inclined railroads, and 
we have had the pleasure of obserYing its workings on an 
inclined tracl{. The engine is worked by means of a strong 
wire rope which runs from one end of the track to the other, 
making several turns around two large drums on the engine, 
one above the other, the upper drum being connected with 
the steam power by means of a huge cog wheel. Six of 
these locomotives are to be built by Messrs. Copeland & 
Bacon for use on a couple of mountain roads-one near Salt 
Lake and the other near San Franci�co. They are four mile!! 
long and very much curved, and do a freight and passen
ger business,connecting two other railroads with each other. 
The locomotive works finely, and can be stopped anywhere on 
the steep plane.-Bridgepo1't Standard. 

.. U � . 
A N e,v Odontograph . 

Professor S. W. Robinson, of the Illinois Industrial Uni· 
versity, has devised a new and very simple odontograph for 
describing accurately and quickly, all kinds of gear teeth, 
such as epicycloidal in every form, involute, etc. , without 
the aid of any other instrument. The device is a ready 
made scribe templet of flat brass, graduated and finished 
alike on both sides. By means of tables given once for all, 
it is properly set for the face or !lank of a tooth; and by 
means of countersunk hoi es, it may be mounted by wood 
screws on a radius rod and swung round to position for each 
tooth of the wheel. The device may be examined at the Cen
tennial Exposition in Machinery Hall, at B 10, column 77, 
and its theory will be found fully explained in No. 24 (just 
out) of the Science Series, published by D. Van Nostrand,23 
Murray street, N. Y. 

------------.. �4�.H��.�---------
Falling Hair. 

A correspondent of the Medical and SU1'Uical Reporter 
asks : " What will prevent the falling of hair ? I hay I' used, 
for the past ten years, in my own case, and prescribed fre
quently for others, the following with complete satisfaction i 
Glycerin and tincture capsicum, each 2 ozs., oil of bergamot, 
1 drachm ; mix and perfume to suit. This is to be the only 
dressing for the hair. Wash the head occasionally with 
110ft water and fine soap. 
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THE LIDGERWOOD ROTARY ENGINE AT THE: 
EXHIBITION. 

We have already explained the construction of this ma
chine and some of its other forms, in previous issues. It is 
sufficient here to point out some of the advantages of the 
type illustrated, which is designed for hoisting in mines 
and quarries, and represents one of eight similar engines 
lately completed by the manufacturers for Messrs. L. B. 
McCable & Bro. , of Baltimore, Md. , for use in the perma
nent water supply tunnel of that city. The machines, be 
ing reversible, are each connected with two elevator plat
forms, one of which ascends while the other descends. 
They lift 6,000 Ibs. with a single rope at a speed of 200 
feet per minute, and at about 60 Ibs. steam pressure. Larger 
sizes of the engine are capable of hoisting up to 7 tuns, at 250 
feet per minute. There are no centers, 
and by manipulating the single lever the 
�team is made to hoist, lower, or hold the 
load. 

Small hoisting engines of the Lidger
wood type are now in use on board steam
ers for raising coal, ashes, etc., and have 
found a wide utilization in quarries and 
along docks where cargoes are constant. 
ly handled. The portable engine and 
boiler, which is the third form in which 
the machine is constructed, is a very com· 
pletely arranged apparatus, containing 
everything in the shape of necessary 
fittings, including a compact heater for 
the feed water. It is made self-pro
pelling if desired. Still another form is 
the adaptation of the rotary engine to 
platform elevators, such as are used in 
hotels, warehouses, stores, etc. This has 
compound gearing, which runs noiseless
ly,and a brake on t� flywh�el for control
ling the load, manipulated by the same 
lever that governs the engine. There is 
also a governor for regulating the rate of 
speed in hoisting or lowering, and the, 
construction throughout renders the ma
chine well adapted for the especial pur. 
pose for which it is built. 

All of the above forms may be seen at 
the Centennial Exposition: The small hoisting engines will 
be found at work raising ashes in each of the three boiler 
houses. Several other Lidgerwood engines are at work at 
the Centennial. 

Another adaptation of the rotary engine, and one which 
has deservedly attracted considerable attention of late, is to 
the propulsion of small steam yachts or launches. We are 
informed that in this particular the Lidgerwood machine 
has attained considerable success. Nine boats, varying in 
length from 28 to 50 feet, have been fitted with the engine ; 
and one, now in process of building, which is to be 42 feet 
long, with 6 feet beam, and 3 feet 6 inches depth of hold, 
is to be propelled at the speed of 12 miles per hour by a 
Lidgerwood engine equal to a 5x6 inch reciprocating ma
chine. 

Among the other advantages of the device, not yet noted, 
are its simplicity, it having but eight pieces exclusive of 
bolts, its smoothness and rapidity of action, the fact that 
its working parts are covered, the absence of brakes, except 
of course in the elevator engine, and its general utility for 
all purposes of hoisting or elevating. 

Further particulars may be obtained by addressing the 
Lidgerwood Manufacturing Company (P. O. box 2,132), 165 
Pearl street, New York city. 

"4 . " • 
WOOD'S IMPROVED PISTON. 

We illustrate herewith a universal expanding device for 

the pistons of steam engines, which is capable of expand
ing the packing rings equally with a positive motion ; so 
that, while the piston can be adjusted as desired, it acts, 
while working, like a solid piston. While, therefore, it can 
be regulated so as to take up the usual wear, it will not ac-

Jtitufifi t �mtri tau. 
commodate itself to the inequalities o f  the cylinder, nor 
wear more in one place than in another. A further advan. 
tage offered, as will be seen from the following description, 
is that the necessity of removing the follower in order to ad
just the packing, is obviated. 

At A are the followers, which slide in suitable ways in 
the piston head. B is a central core or cylinder, which is 
bored out conically, as indicated by the dotted lines, and 
which is provided with a conical plug, C, which is forced in 
by the screw, D. The core is made in segments held to
gether by circular springs, E, placed in grooves on its exte
rior. The followers abut upon this core, and also have feet 
which press against the packing rings, so that, when the 
plug, C, is forced in by the screwdriver, the core is expand
ed, and the followers, driven outward,produce a uniform ex· 
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pansion of the rings. The piston rod, instead of passing 
through the head, is screwed into a boss cast on one side, of 
the head, and the plug, C, may be easily removed when de
sired. 

Patent pending through the Scientific American Patent 
Agency. For further particulars address John Wood, Jr . •  
Conshohocken, Pa. 

.. . . .  -. 
BEDELL'S SEWER GAS TRAP. 

We illustrate herewith a recent invention in a very im
pOJ;'tant department of sanitary engineering, that which re-

lates to house drainage. It consists of a terra cotta tank, 
A, 18 inches deep by some 16 inches in diameter by t inch 
thick, inside of which is a U-shaped pipe, B, 6 inches in di
ameter, also made of terra cotta, the pipe and the tank be
ing cast or molded in one piece. A little below the bottom 
of the outlet or discharge pipe, this siphon is closed by a 
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the valve is up, all connection with the tank is cut off, and 
the sewage thus prevented from entering the tank and forced 
to go out by the discharge pipe. 

The action of the trap, then, is this : The matter to be 
discharged enters through the pipe, which is provided with 
a flange or lip, flows down the siphon, and lifts the copper 
valve, which, '  as it rises, cuts off, with the two copper sides 
placed at right angles to it, all connection with the tank, 
and forces the sewage to pass out through the discharge pipe. 
When the matter has passed out, the valve falls, closes the 
opening in the pipe, and thus the process known as siphon
ing, by which the water is so often drawn off from similar 
traps, and the gas from the sewer thus allowed to pass up 
through the house, is prevented. The gas which comes up 
the discharge pipe from the sewers can, by this arrange-

ment, get no further than the tank, for 
the siphon is closed by the metallic 
valve lying two inches under water, and 
the tAnk is filled with water to a few 
inches of the cover, and hermetically 
sealed, and the small amount of gas 
that does find access to the tank cannot 
escape either by the pipe or the tank 
cover. 

It is well known that a sewer gas trap , 
to be of any service whatsoever, must 
accomplish two things : it must render 
impossible the process known as Siphon. 
ing, and must offer a mechanical resist. 
ance to the pressure of sewer gas, to pre· 
vent the gas being forced through the 
water. These two important features 
are claimed to be accomplished by the 
invention described. We are informed 
that the time required to set one in per
fect working order is ten minutes. 

For further particulars address the 
patentee, Mr. William Bedell, 985 
Eighth avenue, New York city. 

. ,.. . 
S ensible Ass ertion. 

The Colorado Fa1'mer, published at 
Denver, utters the following truthful 
sentiment : Now is the time when the in. 
telligent and educated farmer is going 

to have the advantage over the one who does not keep him
self posted. When times are good, any one who knows how 
to raise good crops makes money. But when the country 
seems to have too much of everything in it, the man who 
picks up the improvements first, and who has raised good 
big crops cheap, is the man for the times ; and we have to 
say that no man of brains, who has taken up farming for a 
business, should quit it now ; for he cannot sell out without 
loss , and the time is sure to come when he will do well. 

. . . � . 
HOSE ATTACHMENT FOR FAUCETS. 

It has been well said that few great conflagrations have 
ever occurred which a pail of water would not have extin· 
guished, bd it been on hand at the proper time. There are 
so many causes of little fires which may easily grow into 
great ones, in every dwelling, that it is a good plan to 
have the needful pail of water, or its equivalent, always 
ready ; but as filled pails are not handy articles to leave pro· 
miscuously about a house, especially where there are chilo 
dren, the ingenuity of inventors has been taxed to supply 
some other means for a prompt water supply. Such a de
vice is that herewith illustrated, it being nothing more than 
a length of hose provided with a nozzle, as shown, and 
coupled to an enlarged portion of the ordinary basin faucet. 
The hose is long enough to lead to any part of the adjacent 
room or rooms ; so that in case a coal falls out of the grate 
and sets the floor on fire, or a curtain blows out the gas 
flame, or a lamp upsets, or any similar accident occurs, it is 
not the work of a minute to lead out the hose, turn on the 
water, and at once play on the incipient blaze. 

copper valve, C, which, when dewn, is entirely under the The device can be used wherever there is u water pressure 
water which fills the whole interior of the tank to a hight whether derived from a tank on the roof or from the town 
of some two inches above the valve. The tank again is mains. It will also be found useful for shampooing pur
sealed perfectly watertight, the cover being molded on the poses. It is one of those simple yet handy little inventions 
tank before it is baked, and the opening (shown in Fig. 2) which may often be the means of saving valuable property. 
closed by a thick plate of glass imbedded in putty and held Patented July 18, 1876. For further particulars relative 
down by thumbscrews. Around two sides of the valve, as to sale of rights, etc., address the inventor, Mr. D. G. Trem
shown in Fig. 1,  are sheets of copper or tin, so that, when ' oley, 103 South Fourth str�et, Brooklyn, E. D. ,  N. Y 
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A Master Piece 0(' Mechanl8JD. 

There has been on exhibition for some days in the store 
of Bates & Sons, a Little Monitor sewing machine, made 
from gold and silver. It is the handiwork of James W. Du 
Laney, a son of the inventor, and speaks highly for his me· 
chanical ability, taste, and good judgment. The machine 
was shipped to Philadelphia on Tuesday last. The plate, 
needle bar, lifters, foot bar, tensions, spool case, and some 
of the screws are of gold, while the other parts of the rna' 
chine are of silver and white metal. Upon the bed plate is 
a neat model of the Little Monitor resting upon the water 
and surrounded by a wreath of laurels. The Monitor has 
two flag staffs with flags, and the design gives the entire 
machine an appearance of elegance and taste that will com
mand much attention from the sight seers at the great show. 
The machine is in complete working order, well wrought, 
and proportioned as only a master hand . at mechanics could 
do it. 

The firm has now on exhibition at Philadelphia over a 
dozen machines of different patterns, some inlaid with 
ivory, others gold mounted. and all bearing testimony to 
the ability of their manufacturers. In a future issue we 
shall speak more fully of the machine, its iIlventor, and the 
manufactory.-Rhinebeck Gazette of July 20. 

� U � . 
THE PEARLY ALOE. 

One of the most ornamental of the large tribe of aloes, 
numbering some 200 distinct species, is the 
Haworthia 8ubulata, generally called aloe 
margaritijera, or pearly aloe, of which the 
annexed engraving is a representation. It 
has a very short stem, and leaves which are 
flat above and convex below ; in short, trian
gular in shape and rounded towards the tip. 
The leaves are covered with a number of 
white, horny tubercles, which resemble 
pearls, and give the name to the species. The 
flowers are greenish, with whitish lobes 
marked with a green line, and are grouped 
together in a terminal spike. The beauty of 
this aloe. however, resides in the leaves, the 
·flowers being. comparatively speaking, in
significant. It is by no means difficult to 
grow, nor any of the genus to which it be
longs ; the best soil for. it, says J. G., in the 
English flarden, is a mixture of three parts 
loam and equal parts of leaf mold and sand, 
and it likes good drainage and partial shade 
in a cool greenhouse. 

I _ I. 
Singular Property 0(' TOJDato Leaves. 

" 1  planted a peach orchard," writes M. 
Siroy, of the Society of Horticulture, Valpa
raiso, " and the trees grew well and strong
ly. They had but just commenced to bud 
when they were invaded by the curculio (pul
gon), which insects were followed . as fre
quently happens, by ants. Having cut some 
tomatoes, the idea occurred to me that, by 
placing some of the leaves around the trunks 
and branches of the peach trees, I might pre
serve them from the rays of the sun, Which 
were very powerful. 

"My surprise was great, upon the following 
day, to find the trees entirely free from their 
enemies, not one remaining. except here and 
there where a curled leaf prevented the to
mato from exercising its influence. These 
leaves I carefully unrolled, placing upon 
them fresh ones from the tomato vine, with 
the result of banishing the last insect and 
enabling the trees to grow with luxuriance. 
Wishing to carry still further my experi
ment, I steeped in water som,e fresh leaves of 
the tomato, and sprinkled with this infusion 
other plants, roses, and oranges. In two days 
these were also free from the innum,erable 
insects ,which covered them. and I felt sure that, had I used 
the same means with my melon patch, I should have met 
with the same result. I therefore deem it 'I, duty l owe to 
the 'Society of Horticulture to make known this singular and 
useful property of the tomato leaves, which I discovered by 
the merest accident. " 

The Battle 0(' the Gap:es. 

A comparison of the weight and cost of a passenger train 
on the Eastern, standard gage, and on the Boston, Revere 
Beach, and Lynn Railroad, narrow gagt', respectively, has 
been made. These two roads run nearly side by side and 
the carrying capacity of the two trains is practically the 
same. 'fhe heavy Pullman car is a disadvantage to the East
ern road in the comparison,as are also the baggage car,which 
is not required on the short line. A locomotive, baggage car. 
Pullman car,and four passenger cars on the Eastern road give 
capacity for 230 passengers, weigh 138 tuns, a!J,d cost 
$63, 000 ; one locomotive and six passenger cars on the 
Revere Beach and Lynn road give capacity for 272 passen
gers, weigh 58 tuns,.and cost $18, 000.-Engineering New8. 

� I ' �  • 
Railway EconoJDY. 

The long engine runs adopted last winter on the New 
York Central and Hudson River Railroad (engines go 
through between Buffalo and Albany, 300 miles) have re
sulted in a notable economy in locomotives, the company 
having been able to lay up 42 of its stock of en
gines, notwithstanding a large in "rease in traffic . . There are 
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other considerable economies effected by it, a s  i n  fuel (sav
ing heating up, cleaning. switching, etc. ) ;  and the company 
is altogether satisfied of the wisdom of the change. It is 
not pleasant for the men. who are compelled to be away 
from their homes a much longer part of the time ; but the 
economy is such that there is no prospect that the practice 
will be abandoned for the old one.-Railroad Gazette. 

• ••• • 
Construction and Maintenance 0(' Public Hlgh",,-ays. 

The Association of Sanitary Surveyors,of London, the other 
day, at their late conference, discussed the question of road 
making, but the several bearings of the question were left 
unsolved. Mr. E. B. Ellice Clark, C.E., the Borough Sur
veyor of Derby, read an exhaustive paper on the subject, 
in which he advocated, for macadamised roads. a 
rough paved foundation, with center channels, instead 
of side water tables. He also suggested a paving of all 
streets now macadamised ; and stated that granite, wood, 
and asphalt were severally adapted for varying kinds of 
roadways-namely, granite for roads where heavy traffic 
has to be considered, and where noise is not a material ob
jection ; wood where quietness is an essential condition ; 
and asphalt in cases where these necessaries have to be com
bined, and where flat gradients and facility of cleansing can 
be secured. 

. 

W e  may learn of the old Romans the art of forming 
II: 'l"ood foundation. Large stones were first laid-
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in fact, a pavement was formed over the surface by 
by hand, the largest faces being placed downwards, the 
deepest stohes occupying the central part of the road, to bear 
the heaviest traffic. This pavement of flat stones distributed 
the pressure ; and the principle should never, it appears to 
us, be lost sight of in road making. The great secret in a 
good foundation is to distribute the weight over a large area 
of ground. Speaking on this subject, Mr. Ellice Clark says : 
"I think it might be laid down as a rule that the harder the 
bottom of a road is the better, whether for wood, asphalt, 
granite, or broken stone ; and if you do not start with this 
initial, you will never have a sound roadway. " We agree 
with Mr. Clark in thinking a solid hard substratum a re
quisite, instead of, as generally,dry core or cinder, devoid of 
the essential qualities of compactness and stiffness. This 
may be concrete-in fact. a concrete bottom seems to be the 
beau ideal foundation, though we are not necessarily com
pelled to resort to a metalling of the most adamantine 
rigidity. The truth is there is an essential difference be
tween the hardness necessary for roads and the metallic in
elasticity some road constructors advocate. Leaving the 
subject of foundation, we next come to the formation and 
the materials of the road itself. Here greater diversity of 
opinion exists. �he battle of paving materials has been 
long waged, and stone, granite, asphalt, and wood have by 
turns enlisted the public favor. There are a great many 
strenuous supporters of paving, and we are told that the 
Manchester streets are examples of the endurance .of, granite 
sets. Of course the kind of traffic, whether heavy or light 

must be considered in coming to a conclusion. It is shown 
that Moorgate street, with a daily traffic of 7,400 vehicles, 
costs 33 cents per square yard per year to pave and maintain. 
Mr. Clarke estimates a saving of $250 a year for cleansing a 
street of about 3,000 square yards in area if paved instead 
of macadamized. Allowing $65 per yard, including con 
crete, as the original cost, the total cost per annum for 
maintenance is a little over 20 cents per yard, if we allow 8 
cents per yard annually for this item. In the annual saving 
of cleansing, a paved road has by far the greater advantage, 
and we may therefore at once admit the merits of paving 
over macadam. The same authority says, C(JJt�ri8 paribu8, 
" it is cheaper to pave a roadway having a tnffic of 1, 000 
vehicles per diem over its surface than to macadamize it, 
and this would be the minimum number to commence pav
ing with."  

SUCCESS O F  WOOD PAVEMENTS I N  LONDON. 

As regards paving materials, Mr. William Heywood, the 
City of London engineer, whose experience may entitle him 
to be considered an authority, says, speaking of the relative 
merits of asphalt and wood, asphalt is " the smoothest, 
driest, and cleanest paving, but wood the most quiet. " As 
regards cleansing, wood is more difficult and expensive to 
cleanse than asphalt ;  and as both require occasional strewing 
with sand or gravel, there is not much difference in this re
spect. As regards repair both asphalt and wood can be laid 
and repaired with equal facility ;  but wood is superior to as-

phalt as regards safety, whether considered 
in reference to the distance a horse can travel 
before it meets with an accident, the nature 
of the accident,the facility with which a horse 
can recover its footing, the speed at which 
travel is safe, or the gradient at which it can 
be laid. As to durability and cost, it is 
shown that in the city wood pavements have 
a life varying from 6 to 19 years, 10 being an 
average life with repairs, that the durability 
of asphalts is not known, but that wood is 
dearest if we contrast the tenders received 
for laying and maintaining for a term of 
years. Again, referring to the safety of the 
materials, Mr. Heywood reports that a horse 
can travel 132 miles before a fall takes place 
on granite, 191 miles on asphalt, and 446 
miles on wood. These approximate figures 
are deduced from observations in the London 
streets. From the above conclusions there 
is an overwhelming balance in favor of wood, 
though granite has its admirers, Mr. Clark 
thinks that, where there are few shops, and 
noise is not objectionable, granite is the 
cheapest and best material ; but that in 
streets of business where ab�ence of noise is 
a desideratum, preserved wood paving is the 
best, though expensive. Asphalt, with iron 
studs on the surface, as used by the Val de 
Travers Company, is, as Mr. Clark says, ob
jectionable : though we should like to see a 
combination of wood and asphalt. The 
Derby surveyor consequently recommends for 
some of the streets of that ' town granite 
pitchers 5 inches by 3 inches, and for others 
creosoted wood. The experience of London 
has certainly gone to show us that wood 
pavirg is not only less dangerous and less 
inj urious to health than granite, but also 
more durable than some of the asphalt s. 
The noise of granite paving is unbearable. 
The objections raised against wood are the 
absorption of putrescent matter in the fibers, 
the permeability and splitting of the blocks, 
and the consequent nndermining of the foun
dation. These are hardly supported by ex
perience. Mr Deacon, the Liverpool engi
neer, observes that the wear is very small. 
Ampng .the different kinds of wood pave-
ment, the " Ligno-Mineral Wood Pavement, "  

laid i n  Gracechurch street-;Mowlem & Coo 's method-the 
" Asphaltic Wood Pavement, " and the " Improved Wood 
Pavement, " may be considered among the most desirable. 
In most of these the blocks, about 9 inches long by 3 inches 
wide, and 6 inches deep, are filled between with a quantity 
of lime and gravel, or liquid tar, or asphalt, and the grain 
of the wood is disposed crosswise to the surface of wear. In 
all cases it is desirable to saturate the blocks with oils, as 
in the ligno-mineral process, or to creosote them. Mr. Clark 
refers to some pavement at Sunderland, where creosoted 
Baltic red wood was tried, and which required no repairs for 
five years. Perhaps we may cite the "Improved Wood Pave 
Illent," now being laid in various parts of London. Two layers 
of inch boards, creosoted, laid transversely and longitudi
nally, are placed on the foundation. Upon this the blocks 
are placed, kept apart by strips nailed to the flooring. 

NICHOLSON SYSTEM. 

These joints are then filled in or rammed in with fine bal
last, run with liquid tar, the surface of the road being strewn 
with fine gravel. An elastic foundation is given by this 
plan of boarded flooring, tending to distribute the pressure, 
and reducing the wear of the blocks. The ligno-mineral and 
Carey's wood pavement are laid on a concrete foundation 
and on a bed of ballast or sand. In the first case the blocks 
are sawn at an angle of �bout 60°, the object being to ex
pose the fiber obliquely to the wear. The angles of each 
course a,re reversed. Henson's pavement has been tried in 
America with some success. The great merit of all these 
pavements is their elasticity.-The Building New8. 
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NEW AND CURIOUS ELECTRICAL EXPERIJ(ENTS. 
A new treatise on statical electricity has recently been 

published in France by M. Mascart, in which the author 
has collected a large number of the most curious, striking, 
and novel electrical experiments. Many of these have but 
recently been devised, and hence among the engravings, 
given herewith and taken from the above named work, our 
readers will doubtless find much that is new and interesting. 
The name of 

ROUSSEAU'S DIAGOMETER 

11as been given to the apparatus represented in Fig. 1. The 
difference in the conductibility of two different liquids, or, 
in other terms, the time necessary for electric propagation 
across two identical masses of two such liquids, may serve 

Fig. 1 -Rousseau ' s  dlagometer. 

as a distinguishing characteristic. 8upposing, for example, 
it were required to determine the degree of purity of olive 
oil, which, for commercial purposes, ' is frequently adultera
ted with peanut and other cheap oils The electric conduc
tibility of the suspected material would be compared with 
that of oil known to be pure. The least portion of foreign 
oil alters this conductH.ility in marked degree, so that here 
is a novel application of physics to the detection of adulte
rations, a work ordinarily within the domain of 'lnalytical 
chemistry. 

The liq uid to be tested is placed in a metallic capsule, C, 
which rests on a disk connected with the needle, a b, mova 
ble on a central pivot. One of the extremities, b, of the 
needle traverses a dia: ; the other carries a small disk which, 
when in neutral state, rests very near the rod, A, c.onnected 
to the wire. E D. A battery, P N, transmits, by the pole, P, 
through the isolated rod. 'l', and the capsule. an electric dis
charge into the two balls, A a. The time is then noted, ne
cessary to obtain a maximum deviation under, fur example, 
the following conditions :  1. The capsule being filled with 
pure olive oil , a deviation of 40' is observed. 2. Filled with 
peanut oil, 25" is note.l. 3. Filled with a mixture of the 
two oils, the deviation is 20'. Now a simple calculation, 
based on the fact, previously determined, that the conducti
bility of the mixture is the mean of that of its constituents, 
shows the measure of the fraud to be in the sample ri (f' 
'l'he battery used is a dry pile, that is to say, a voltaic pile 
formed by bodies containing little humidity, and between 
which the chemical action is quite weak, in order that the 
apparatus may retain an invariable electrical status for as 
long as possible. M. Rousseau suggests a battery formed of 
double disks of zinc and Dutch metal, between which is a 
mixture of peanut oil and turpentine in equal parts. 

GAUGAIN'S ELECTRIC VALVE. 

Ititutifi t !tutri tau. l SEPTEMBER 1 6, 1 876. 
so arranged as to allow the flow to pass but in a single diree
tion. 

isolated exterior conductor preaents a large surface, as shown 
in Fig. 7. 

VARIOUS FIGURES OF THE ELECTRIC DISCHARGE. 

Faraday distinguished four forms of the figures or condi
tions assumed by the electric discharge : 1. The spark. 2. 
The feather. 3. The lambent illumination. 4. The ob
scure discharge. The spark is the fiery offshoot which leaps 
between two unequally charged conductors. It becomes 
thinner as the explosive distance augments, while keeping 
its brilliancy at the ext.remities. Fig. 3 represents the spark 

obtained between the con-
du ctor of an electric ma
chine and the edge of a 
metal plate in communi
cation with the soil. Be
yond a certain distance 
from the point of err is
sion, the spark no longer 
traverses a right l ine, but 
is formed of a succession 
of zigzags. Fig. 4 repre· 
sents such a discharge at 
the distance of from 5'S 

Fig. S . -Spark to t h e  e d g e  o f  a metal plate. to 9 '7 inches. If the dis 
tance is increased, the form becomes complicated, and late 
ral ramifying offshoots from th e angles of the zigzag are 
thrown out, as shown in 
Fig. 5: 

When an electric ma
chine acts in a dark cham
ber, luminous feathers or 
aigrette8 escape from the sa
lient parts of the conduc
tors with a dull sound an· 
alogous to that of a..puff of 
steam or air. These ai
grettes are generally formed 
of a quite brilliant stem 
which suddenly splits into 
a large number, of lesd vi 
vid violet hue. The branch Fig. 4 . -A .even Inch "park. 

es in turn ramify and finall y melt into darkness. Beautiful 
ai,ql'ettes may be produced by holding a metallic plate at a 
distance from the conductor a little exceeding that required 

I. . -.-;,���- . l I . . �- � ...... 

J . . 

L . 

_ 
Fig. 5 . -Tho zigzag form of electric spark. 

to make the zigzag spark, and by terminating the conductor 
with a smll.l L ball. Fil!". 6 represents an aigrette obtained at 

F1g . 5 . -Lumlnous jet at a distance of IS" Inches . 

It happens !!ometimes that an electric machine in ac
tivity present!!, at the extremities of its conductors, espe
cially when they terminate in small balls, a lambent illumi
nation of variable brilliancy ana extent, tranquil, continu
ous, and noiseless. Faraday has suown that in order to 
transform an aigrette into this species of discharge ill. ordi
nary air, it is necessary to diminish the dimensions of the 
conductor at the point of emission, to force the action of the 

machine, and to remove nil 
foreign bodies. The lambent 
discharges then appear to be 
the location of a continuous 
rAlmmunication from the elec. 
tricity to the surrounding 
(lir. In rarefied gases, the 
phenomenon is most strik
ing. Under a vacuum of 2 
,0 3 inches in the apparatus 
known as the electric egg 
Fig. 8 , t'lere escapes from ng . 9 .-Electrlc egg In vapor of 

the upper ball, supposed turpentine . 

to be positive, a multitude of purple bands, of which some 
are directed toward f,he sides of the glob�, while others 
form a bundle of ribbons ending at the negative ball. At 
the same time the last mentioned ball and the rod which 
stJPports it are enveloped in a thick atmosphere of violet 
light. 

If the upper portion of the egg is connected with the con
ductor of a machine or terminated by a point which gives a 
continuous flow, the discharge is not propagated over any 
great distance. At the positive ball appears a faint purple 
light, and the negative ball is surrounded by a violet halo ; 
but the illuminations are separated by a completely obscure 
interval. In this interval, however, a movement of the elec
tric fluids occurs, and hence the phenomenon has been termed 
an obscure discharge. 

BTRATCFICATION OF THE ELECTRIC LIGHT. 

In Fig. 2 is represented a singular phenomenon yet ur . 
explained . If within an egg·shaped glass globe, of form as 

shown, the air be rarefied by 
an air pump, and if between 
the two balls placed within a 
spark be caused by means of 
an induction coil, the following 
will be observed : When the 
positive pole is attached to the 
lower ball ,  and the negative 
pole to the upper one, or in
versely, a galvanometer inter
posed in the circuit shows a con
stantly increasing deviation in 
proportion as the air in tIl e 
globe is rarefied. This fact is 
explained by admitting that, o f  
the two inverse currents simul
taneously produced by the coi l ,  
one has always a greater t�n
sion than the other, and natu 
rally it is the stronger which 
constantly produces an effect. 
Thus far there is nothing re 
markable ; but if now the lower 
ball be varnished, so that of its 
surface only a small conducting 
space be left, it will be observed 

a distance of 13 '6 inches. Under these conditions the edge 
of the disk becomes slightly luminous, although it is sepa-

'Vhen vapors of alcohol, turpentine. etc. , are introduced 
into the electric egg, previous to rarefying the air therein, 
and when through these the discharge is passed, the lumi 
nous emission becomes divided into strata separated by ob 
Bcure bands, as shown in Fig. 9. This is produced in all 
tubes containing rarefied gas. The distance and brilliancy 
of the strata depends on the na.ture and pressure of the gas, 
the dimensions of the tubes, and the energy of the dis
charges. They are more marked with a bright light and 
narrow tubes. The explanation of the phenomenon is not 
yet definitely known. 

Fig. 2 . -Electrle valve . 

t.hat, for a determinate pressure of the surroundtng air, the 
current transmitted between the two balls has always the 
same direction, wherever may be the points of attachment 
of the poles of the coil. The varnished ball Beems to fulfil 
a part similar to that of a valve in a water or air pipe, when 

Fig. 7 .-Luminous Jet toward a large surface . 
rated from the aigrette by a comparatively dark interval. 
AigrettM may be still more clearly shown when the non 

COMPOSITION OF THE ELECTRIC LIGHT. 
'Ve terminate the present series of illustrations with Fig. 

10, representing the spectrum of an electric spark passing 

}l O J  v f: \v - - -- - -

FIg. 10. -Electric spectrum between two antlmony electrode • .  
between two electrodes of  antimony. It  is  the characteris. 
tic spectrum of that metal, showing the rays a ,  ;3, Y,  0, in 
the situations indicated between the red and the green. Af
ter a number of experiments upon spectra electric sparks,  
similar to others, M. Masson has reached the conclusion that 
the constitution of electric spectra is, for a like substance 
employed as poles, independent of the electric source and of  
the medium to  which the spark passes. 

. . . , .. 
To CLEAN PLATE.-Take an ounce each of cream of tar

tar, muriate of soda, and alum, and boil in a gallon or more 
of water. After the plate is taken out and rubbed dry, it 
puts on a beautiful and slIvery whiteness. Powdered mag ' 
nesia may be used dry for articles slightly tarnished, but if 
very dirty it must be used. wet and then dry . 
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PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE. 

We give, below, brief abstracts of the papers read at the 
meeting of the above named society, recently held at Buf
falo, N. Y. 

Professor Burt G. Wilder, in a paper entitled 
NOTES ON NORTH AMERICAN GANOIDS, 

called attention to two pairs of serrated cartilaginons appen
dages of skin on each side of the hyoid arch of the mud 
fish. These are too flexible to serve as offensive weapons ; 
and as their function is not known, it was suggested that 
they be studied in the young fish. Dr. Newberry, in the 
discussion following the reading of the paper, considered 
that the parts were remnants of an armor fully developed 
in the progenitors of the species. 

Professor Thomas Meehan took positive ground in an essay 
on the 

I titutifit jmtrftau. 
Naval !teuu. 

It is the intention of the navy department to put the 
steamers Alliance and Ranger in commission. The Alliance 
is of the same class as the Adams. which made such success
ful runs over the measured mile at League Island on August 
14, the average speed for four runs being 11 '3 knots, with 
63 ·04 revo)lu.tions of the screw, developing 882 horse power. 
Better results would have been obtained had there been a 
greater depth of water on the course. On returning to her 
anchorage after completing the trial , she passed through 7t 
fathoms of water, when the revolutions, with the same pres · 
sure of steam and same cut-off, increased to 68t, which 
would have given 11'6 knots. 

NAVAL ENGINEER CORPS GAZETTE. 

Passed Assistant Engineer L. R. Harvey detached from 
the United States steamer Pensacola, and to wait orders at 
San Francisco, Cal . 

FERTILIZATION OF FLOWERS, Passed Assistant Engineer J. F. Bingham detached from 
against the theory that plants, as a general thing, abhor the Mare Islantl navy yard and. ordered to the Pensacola. 
close breeding, and that all flowers with color, fragrance, Assistant Engineer W. H. Platt ordered to report for ex-
and sweet odors can only be fertilized by insect agency. He amination, preliminary to promotion. 
stated that the flowers of the black cap and other raspber- • • •• • 

ries, which have neither color nor fragrance, are remarkably Detter Times at Hand. 

attractive to insects : and yet the flowers produce raspberries On every side, evidences of a better state of business feel-
j ust as well under gauze bags, when the insects are excluded. ing prevails. Our merchants are confident of a good fall 
He summed up his conclusions in the following proposi- trade, and the fear that the coming winter will be an excep
tions : First. Cross fertilization by insect agency exists, but'· tiooally severe one on our working people is being dis
not nearly to the extent claimed for it. Second. Where it does pelled by many stable signs of brisk trade this autumn. 
exist, there is no evidence that it is of any material benefit Even in New England, where the business depression has 
to the race. Third. Difficulties in self-fertilization result been most disastrously felt, qnite a number of large mills, 
from physiological disturbances that hitve no relation to the silent for many months past, are starting into action and 
general welfare of plants as species. on full time, for the fall and winter. In our State, says 

Some interesting observations on the · effects of tempera- the Philadelphia Inquirer, some of the furnaces, mills, 
ture in changing the and factories, shut up for over a year, have been reopened, 

and work has been or will be resumed very shortly. The 
INDEX . OF REFRACTION Il'l" SPECTROSCOPE PRISMS reason of this is that prices have touched their l lwest point 

were made by Professor T. C. Mendenhall. From experi- and show signs of improvement. Stocks of goods have 
ments made with glass heated as high as 392" Fah., it was been reduced to the bare boards, or very near them ; the pro
found that the change of the index of refraction in glass for ducts of the country have been unprecedented ; and there is 
9° Fah. is 0'00003. This affords a new scale of comparison in at last some encouragement to resume traffic with a prospect 
cases where there are differences bf temperature to be con of profit, for that is the great business magnet. If our 
sidered. merchants and manufacturers can now resurrect the old-time 

Professor C. A. Young described commercial confidence, we may look f.)r the dawn of better 
A NEW ARRANGEMENT OF THE SPECTROSCOPE times very soon . 

for obtaining lines more conveniently separated, and thus 
facilitating observations of the velocity of the movements of 
heavenly bodies through the displacement of said lines. 
Having calculated the scale which this new arrangement 
required, he applied it to observations of the comparative 
speed of the sides of the sun, one of which is of course ap
proaching us, while the other recedes, because of its revo· 
lution on its axis. These observations give an average for 
the motion of 123 miles per second. Calculation would give 
by mere theory this motion as 103 ; but the difference by 
spectroscopy is within the limits of error of observation. 

Professor A. W. Wright added a note, giving the results 
of further investigation into the nature of the 

ZODIACAL LIGHT. 

Careful researches on his part had shown that the zodiacal 
spectrum varied but little, if at all, from the solar spectrum 
except in length, that difference being due to the fact that 
the former was a faint light. The line 577, which a pre
vious observer had found in the zodiacal light, Professor 
Vrright thought was due to an aurora present at the time of 
observation. The conclusion was that the zodiacal light 
must be that of the sun, probably reflected from numerous 
small meteoric bodies, revolving around that luminary. 

THE FLYING LIZARDS OF AMERICA 

was a brief essay by Professor O. C. Marsh, giving a de
scription of the principal characteristics of American ptero
dactyls. The animal is only known through the labors of 
geologists. 

It was found from the Ameri4lan specimens that there has 
been a misunderstanding about the pelvis of the animal. The 
ischia are found firmly colissified on the medial line, and the 
pelvis differs in other particulars from what had been sup
posed. The American specimens give a clear idea, such as 
was not previously attained, of the hind feet of the animal. 
The lower end of the tibia has a pulley-like articulation, 
similar to the bones of a bird. There are also at least two 
separate tarsal bones. There is also this remarkable cir
cumstance. In the geological horizon where the pterodac
tyls are found in this country, all the birds discovered have 
teeth, and hence are unlike all other birds: while pterodac
tyls are found having no teeth, and hence unlike all other 
pterodactyls. 

Professor S. W. Garman, of the Museum of Comparative 
Anatomy, at Cambridge, Mass. ,  read a paper on the 

COLORS OF ANIMALS . 

Despite the popular notion that the chameleon and other 
animals can change their color at will, he says there is a 
want of scientific evidence in favor of the belief. Drawing 
up for consideration a schedule of animals in two groups of 
comparative brilliance and paleness, we find that light or 
darkness of habitat determine the colors as a whole. The 
amount of light in their surroundings is in inverse relation to 
the brilliance of color The dark colors are found in forests 
and on dark soils; the light colors on plains and snow. The 
bleaching process applies to the lower surface, to the ventral 
portions of animals by reflection. In the water the same is 
true, the rivers with muddy bottoms being peopled by dark 
forms; the brilliant colors are found in hot and sunny.waters 
or transparent lakes. This was shown in a great variety of 
instances. 

T8.IItefill Steel Plate Engraving. 

We rarely seen more tasteful and novel designs for busi· 
ness cards, checks, letter headings, and similar work on steel 
than those produced by Messrs. John A. Lowell & Co. , of 
Boston, Mass. By means of finely ruled lines, enclosed in 
simple yet handsome shields and like figures, effects of 
great beauty are produced at moderate cost. To manu
facturers, bankers, merchants, and indeed all who take pride 
in handsome bill heads, checks, bonds, and stock and society 
certificates, we can recommend the artistic productions of 
the above firm. 

NEW BOOKS AND PUBLICATIONS, 

THE Co1llPLETE PRACTICAL MAOHINIST, embracing Lathe Work, 
Vise Work, Drills and Drilling, Taps and Dies, Hardening and 
Tempering, the Making and Use of Tools, etc. Illustrated by 
130 El!lgravings. By Joshua Rose. Sent free by mail on receipt 
of price, 82.50. Philadelphia, Pa. : Henry Carey Baird & Co., 
810 Walnut street. 

We have given to our readers so much practical Information, on all 
brancbes of the art of prodnclng tbe !lnest mechanical work In the most 
economical manner, from the pen of the autbor of tbls book, that any com
mendation bere bestowed by us on tbe work would seem like egotism. Tbe 
tens of tbousands of skilled operatives wbo read tbese pages look regularly 
for some tresh Instruction lu manlpnlatlng tools , some new metbod of 
working out a mecbanlcal Idea, III. our cbapters on , .  PractIcal Mecban 
Ism ; "  and they are , we know well,  seldom disappoInted In tbelr search . 
Mr. Rose justly says In bls prefacc tbat the education of the machinist has 
not recelve·d Its proper sbare of attentIon at the hands of autbors wbo bave 
written 011 mecbanlcal subjects ; and b e  has labored faltbfully and sklIlfully 
to remedy tbls defect, and bas produced a volnme of condensed Instruc
tion. extracted from long experience In many conntrles, which could only 
be written by an englneer and mechaulc of tbe hlgbest skill, endowed with 
unusual fae11lty In explaining and Illustrating bls meaning. 

FILTH DISEASES AND THEIR PREVENTION. By John Simon, M. D.,  
F. R. C. S., Chief Medical OlDcer of the Privy Council and of the 
Local Government Board of Great Britain. Price $1. Boston, 
Mass. : James Campbell, Publisher. 

Mr. Simon ' s  labors In the etiology of d isease bave been for m any years 
regarded a8 the ma8ter work In 8anltary scIence ; and his reports are mat
ters of worldwide Importance, lIlustratlng tile causes and development of ai, 
the preventIble diseases ,  wblch do not vary In dIfferent localiti e s .  HIs 
sklIl In Investigation Is wortblly supplemented by a clear , .  con cIse, and 

methodical mode of explaining hIs views ; and the tboroughness with which 

all bls work Is done glve8 It tbe blghest value. The State Board of Health 

of Ma8sachu8etts have ordered this reprint of Mr. SImon ' s  last essay to be 

publlsbed. and they state truly enough tbat, " If the practical sugge8t1ons 

made tbereln were acted on by all cItIzens, hundred8 of lives now annually 

doomed to destruction would be saved, and the health and comfort of tile 

people greatly Increa sed. " We sball shortly publish some extracts from 

tbls valuable docu:nent, whlcb Is one of the greates t  Importance to every 

government and people . 

WOOD CONVERSION BY MACHINERY. By John Richards, M. E. 
London, England : J. & W. Rider, 14 Bartholomew Close. 

The autbor of tbls book Is a member of the !lrm of Rlcbards. London, & 

Kelley, of Pblladelpbla, but bas been for some time a resident of Londo n .  

The essays which make up t h i s  volume have b e e n  published In tile Timber 
Trade. Jour'nal ; and they contain some valuable practlcal lnfor:natlon on 

all branches 6f the subject. In the cbapter on • , patent monopoly In wood 

conversion, " tbere Is a boldly outspoken crIticism
· 

on the action of tile 

Patent 01llce In the notorious Woodbury planer case, wblcb we commend 

to tbe a · tentlon of tbe woodworkers of thIs country . We sball probably 

recur to thIs volnme again . 

THE INTERCOLONIAL : an Historical Sketch of the Inception, 
Location, Construction, and Completion of the Line of Railway 
Uniting the Inland and Atlantic Provinces of the Dominion of 
Canada. By Sandford Fleming, C. E., Engineer in Chief of the 
Newfoundl8.IJ.d, Intercolonial, and Canadian Pacific Railways. 
Montreal, P. Q. : Dawson Brothers, 159 8t. James street. 

Tbis volume afford. an exeellent Idea of the formidable dl1lleultles en· 
countered In tbe construction of the railway tbrough· the " wilderness , "  

whIch , a 8  the author truly says , " separated the MarItIme from t h e  Inland 

Provinces. " The natural obstacles In the way were enormous ,  and they 

were conquered only by great courage and untiring patience ; and tbe result 

18 a rallwav wblcb . " In all tbe essentials.  bas no superior . "  

Inventions .Patented I n  England by Amerlean •• 
[Compiled from tbe CommIssIoner. of Patents' Journal . ]  

From August 1 t o  August 9 ,  1876, InclusIve .  

BOILER.-A. D .  Brock . Wasblngton, D . C .  
BUFFING LEATHER, ETC .-J .  E .  Fblk, Salem, Mass . 
CHILD' S  CARRIAGE, ETO . - C .  F. Tenney et al. , BaldwInville. Mass. 
COOKING UTENSIL.-J. H. Weare et al. , CIncinnati , Obl o .  
ELEVATOR .-R. K .  Terry , Jersey City, N .  J .  

FISH JOINT, ETO.-B, Long, Plttsbnrgb, Pa. 

GAS GENERATOR .-W. Maynard, New York city. 

HYDRAULW·PROPELLlIR.-G. G . Caldwell, Baltimore , M d .  
INDICATOR . - J .  W .  Thompson , Salem, Ohio . 
MWROSOOl'E.-J ,  Zentmayer, PhiladelphIa, Pa . 

PAPER Box , E'ro . - S .  Wheeler et al. , Albany, N .  Y .  
PAVEMENT .-J .  ShlIIlnger, New York city. 
PrPlI COUPLING .-H .  PennIe, Brooklyn, N .  Y. 
POSTAGE STAMP, ETc .-L. H. G .  Ebrhardt, Philadelphia.  Pa . 

PROPELLING POWEE. ETo . -F .  J. Bell (of Phlla .• Pa . ) ,  London, England 

SASH PULLlIY CASE, ETC .-W . T. Doremus, New York cIty . 
SlIPARATING LIQUIDS.-J. J. Thomas.  Philadelphia , Ps.  
SMOKELESS FURNACE . -J .  W .  Bonta . New BrIghto n ,  Pa. 

TELEGRAPH CABLE, JIlTC.-W. Strickler, Lebanon, Pa . 

NEW ' MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED LOCOMOTIVE DRAFT PIPE. 
Thomas DUl'enbaugh, Danville, Ill. -This is an improvement in 

the draft or lifting pipe of locomotive and other high pressure 
engines that exhaust into the chimney, which draft pipe Is com
monly known to locomotive engineers as a petticoat pipe ; and it 
consists in making the draft pipe In section�, and adjustable by 
lever connection with the cabin of the locomotive. The common 
practice at present is to close up the exhaust nozzles, which, when 
the engine is working at full stroke, are not lArge enough to allow 
the exhaust steam to escape freely Into the smoke stack, thereby 
cramping the engine, as the steam cannot be exhausted quick 
enough. By making the draft 'pipe variable in size, the nozzles 
may be made larger than at present, and the pipe then be adjusted 
to the volume of the exhaust steam-larger when the engine il 
working at full stroke and exhausting a whole cylinder of steam, 
and smaller when cutting 011' and exhausting only part of the 
quantity, therepy allowing the engine to work with more free
dom, and maintaining a sharp draft when required. 

IMPROVED PISTON. 
John Wood, Jr., Conshohocken, Pa.-This invention is a univer

sal expanding device for the pistons of steam engines, capable of 
expanding the packing rings equally with a positive motion, so 
that, while the piston can be adjusted when desirable, it acts, 
while working, like a solid piston ; and It  consists In the combina
tion of followers sliding in suitable radial ways in the piston head, 
with a central sectional core or cylinder, which Is bored out con
ically, and Is provided with a conical plug, which, when forced 
into the sectional core, by means of a screw placed in the piston 
head for that purpose, expands, forcing the followers against the 
packing rings. The advantages claimed are that, while the piston 
can be adjusted to take up the usual wear, It will accommod'ate it
sel f to the inequalities in the cylinder, and will not wear more in 
one place than In another, as is the case with packing whluh ad
justs Itself. Another important advantage is that It obViates the 
necessity of removing the follower to adjust the packing. 

IMPROVED PUMP VALVE. 
Mrs. Charlotte Thomas, executlix of William H. Thomas, de

ceased, Sacramento, Cal.-The object of this invention is to pro
vide an improved substitute for frappet valves whose hinged fiap, 
or movable piece, is composed of leather. To this end, the inven
tion relates particularly to the valved seat composed of hard 
metal and having a beveled rim, the improved valve having an 
annulus of soft metal secured in a suitable cavity, and the verti
cal guides for causing the valve to seat Itself accurately, lhese 
elements being conjoined under a particular arrangement whereby 
the valve seats itsel lil the Boft metal at each stroke, and always in 
the same place. 

IMPROVED COMBINATION LOCK. 
George Winter, Jacksonville, Va.-In this invention, the bolt is 

locked by a series of sliding dogs or tumblers provided with semi
circular grooves to receive rotating pins, having semi cylindrical 
posts adapted to fit In said grooves. When the pins are adjusted 
in one position, the dogs may be raised simultaneously out of the 
notches in the bolt, thus allowing the latter to be withdrawn into 
the case ; but when adjusted in another position, the dogs are held 
locked, the semi cylindrical portion of the pins in such case enter
ing the grooves in the dogs. The position of the pins Is indicated 
by a series of fingers inserted In the dogs, and pointing to nume
rals inscribed on the face of the lock .. 

IMPROVED HORSESHOE MACHINE. 
John W. Chewning, Jr., 'Shadwell Depot, Va.-This Invention rc

lates to a novel construction of horseshoe machine ; and it con
sists in the construction and arrangement of the de\1ces for oper
ating the swaging die and bending jaws, In the combination with 
the pivoted jaws of bending and guide rollers, in the construction 
and arrangement of the ejector for the swaged horseshoe, in the 
construction and arrangemcnt of the knife for cutting 011' the sec
tion of the bar forming the horseshoe, and in the means for ad
justing the length of said sectiou . 

IMPROVED SELF· DUMPING SCO W. 
Philetus L. Murphy, New York city, assignor to himself and 

John A. Squires, same plaee.-This consists in a scow made in two 
parts, having the plane of division passing longitudinally throulI'h 
its center, the deck being inclined from the outer sides to the· line 
of division. The parts connect with each other at one end by 
hinges, and at the other end by a rope, so that when said rope is 
released the weight of the load may force the parts apart, and thus 
dump the load automatically. 

IMPROVED STONE- SAWING MACHINE. 
James Pepler, Green Point, N . .y.-This Invention consists in the 

arrangement of roller guides for the saws, which make it p088ible 
to make diagonal �r straight cuts through a block, or to make 
both diagonal or straight cuts at one time in a block of stone. 
The operation may be described as follows : The block of marble 
or other stone to be sawn is placed on the support ; and if it Is to 
be worked up Into monument shafts, the saws are arranged so that 
the rollers will guide and deflect them so that they will saw diag
onally through tae block. On turning the blocks over, the saws 
are arranged two In one !ocket or holder at one end, to bring 
them as near together as po88lble, to cut out the wedge betwoon 
the shafts. The saws may be arranged so that part only will saw 
diagonally, or all may be adjusted to saw In that way. 
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IMPROVED NAIL PLATE FEEDER. 

William H. Rittenhouse, Norristown, Pa.-In this invention, 
two spring nose pieces are employed instead of the one rigid one 
heretofore used, in order that, when the barrel is turning over on 
one of them, its weight and the pressure of the bearings will 
spring it, and so nip the plate that it will not feed while turning. 
The blank from which the nail is cut obliquely across has one edge 
longer than the other, necessarily ; and as the reciprocal feed 
turns the long and the short edge up alternately, in ordinary nail 
plate feeders, high speed is not possible, because the moving knife 
lifts the plate from the bed knife when, In turning, the long edge 
is up. But in this device, when the short edge i� up, and the nose 
piece made to spring and bind the plate, the moving knife will 
clear it every time, and there is no limit to the speed, so far as the 
feed is concerned. 

IMPROVED RAILROAD RAIL JOINT. 
Duncan C. Waddell and John F. Finger, Marion, S. C.-ThiS in

vention consists of a chair that embraces the bottom and inner 
side of the rail, and is provided with a central standard or bear
ing piece, which comes between the ends of the rails when they 
are placed in the chair, and extends beyond the outside of the rail, 
where it is mortised to receive a split key, that rears against the 
web, the said key being retained by a wedge driven in the split. 
The device forms a rigid support for the ends of the rails. It may 
either be placed on the cross ties or between them. The bearing 
piece between the ends of the rails permits the wheels to pass over 
the joint without jarring or injuring the end of the rail. 

IMPROVED SEWING MACHINE FOR EMBROIDERY. 
Charles Marin, Newark, N. J., assignor to himself and Isidore 

Rosenthal, New York city.-This invention produces embroidery 
stitches of varying lengths at one side of the fabric only, and re
tains the embroidery stitches at the ends by fastening stitches 
that pass through the fabric at a considerable saving of thread. 
The machine is made in the nature of the sewing machine, and 
produces, by the parallel and angular disposition of the thread, 
fiat or raised designs of any configuration, in a rapid, even, and 
perfect manner. It consist�, essentially, of a reciprocating need�e 
bar, with two adjustable needles, a slotted presser foot, a swinging 
and parallel feeder, and a shuttle that places the embroidery stitch 
n position for the fastening end stitches of the adjustable needles. 

IMPROVED WHEEL TIRE. 
George Cornwall, Garden City, N. Y.-This consists of a tire the 

essential part of which is rawhide. The hide is fitted on a metal 
hoop while in a soft srute forfixing it in the required shape, and an 
elastic cushion of rubber is interposed between the hide and the 
metal band. 

IMPROVED LUBRICATOR. 

Joseph W. Reed, Kalamazoo, Mich.-This invention is a double 
automatic lubricator for steam eylinders of loeomotives and other 
engines, by which one of the lubricators may be dispensed with ; 
and it consists of a cup cast in one piece with fixed internal feed 
pipes, having regulating top nozzles and outer cocks for shutting 
off the steam. The casting' of feed pipes and cup in one piece 
makes the cup cheaper, and without joints. The steam passes 
up the pipes from the steam cylinder, and condenses gradually in 
the cup, which, by the double condensation pipes, forces the oil up 
the nozzles and down the pipes as long as the engine is runnlng. 
When the steam is shut off, the supply of oil is interrupted, be
ing regularly continued when the steam is let on again. 

IMPROVED WIND WHEEL. 
Alfred M. Vanpelt, Capioma, Kan.-By suitable construction, as 

the wind blows against the forward sides of the fans, it presses 
them against the weights, and the weights support them against 
the wind, unless it be strong enough to raise the said weights, and 
thus take the fans out of the wind. By suitable adjustment, the 
wheel may be arranged to work with any desired power. 

IMPROVED WATER WHEEL. 
Samuel G. Marlin, Clarion, Pa.-This eonsists of a wheel eom

posed of two disks plaeed side by side, each having buekets and 
issues, which are so adjusted that the buckets of one fit in the 
issues of the other, in such manner that, by adjusting one of the 
disks toward or from the other, the capacity of the issues may be 
raised to any extent, and may also be closed altogether, if required 
to serve for the gate. 

IMPROVED WINCH .  
Elias Sorrinson, West De Pere, Wis.-This consists of  a common 

winch, whose crank shaft is placed by sliding pinions in connection 
with a second hoisting drum, and with rubber rollers for taking up 
the slack. It serves to hoist two or more salls at once. 

IMPROVED TOOL FOR CAPPING AND UNCAPPING CARTRIDGES. 
Isidoro Zamboni and Carlo Zamboni, Owatonna, Minn.-This is 

an improved device for removing the exploded cap from a cart
ridge shell for breech-loading shot guns, and recapping and re
loading the shells. 

IMPROVED LIFTING JACK. 
Thomas J. Corn, Sni Mills, Mo., assignor to himself and James 

M. Faulk, same place.-This consists in making the parts of a lift
ing jack so that they may be folded compactly together for stor
age or transportation. When this is desired, the lever is removed 
and the standards are folded. 

IMPROVED MIDDLINGS SEPARATOR. 
Jefferson Graham, Alden, Minn.-There is a vertically recipro

cating shoe having screens, each clothed with finer and coarser 
numbers of bolting cloth ; also a series of ehutes, one set for de
livering the purified middlings out of the machine, and the other 
for delivering the imperfectly separated matters upon the screen 
below. With the above, a blast fan is combined. 

IMPROVED GLOVE-SEWING MACHINE. 
Peter E. Gullrandsen and Johan C. Rettinger, Copenhagen, Den

mark.-The object of this invention is to construet a glove-sewing 
machine on the revolving hook system, which produces with two 
threads a stepping and cross stich, that resembles and equals the 
best sewing done by hand, and makes the seams strong and dnra
ble. The device includes glove-feeding cups, reciprocating needle 
bar with tension devices, a rotating hook with bobbin and tension, 
and a compound mechanism for operating the cross stitching de
vice. The horizontal actuating mechanism of the parts is inclosed 
below the table, and operated by a treadle, the glove-feeding cups 
being run close to each other,or at some distance from each other, 
to take hold or relinquish the work by means of a pressure spring 
and releasing treadle connection. 

IMPROVED SLAUGHTERING APPARATUS. 
Kennard Knott, London, Ontario, Canada.-Thls invention re

lates to an improved slaughtering apparatus In which the bullock 
is thrown down, and (after being killed) drawn out and deposited 
upon a car, which transports the body to the mechanism by which 
it is hoisted for being dressed. After the dressing operation it is 
lowered, divided in halves by a swinging saw, and the two parts, 
which are suspended from hanging tramways by wheel hooks, are 
quickly conveyed by said hooks into the freezing house, where 
they are packed, or from which they may be removed to cars or 
ships for transportation. 

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 

IMPROVED POCKET CALENDAR. 

Benjamin F. Norris, Chicago, Ill.-The Improvement consists in 
the particular construction and arrangement of the two sheet 
metal disks to each other, one of which is provided with a series 
of indentations corresponding to the divisions of the calendar 
face, and the other of which Is provided with a stud, one end of 
which affords a knob for turning the disk, and the other end of 
which forms a stop which enters into the indentation of the other 
disk, and by locking the two disks determines the proper registra
tion of the divisions of the two diSks and prevents accidental dis
placement of the same while in the pocket. 

IMPROVED LANTERN. 

Henry C. Kelly, Chicago, Ill.-This invention relates to a novel 
construction of the lantern; and It consists in the construction and 
arrangement of the burner and deflectors, the construction of the 
base provided with tubes for supplying air to the burner, the con
struction of the outlet for the hot air above, and the means for at
taching the guards to the base piece, and thus connecting and 
holding the several parts together. 

IMPROVED PUZZLE BLOCKS. 

Ripley R. Calkins, St. Joseph, Mo.-The object of this invention 
is to provide a mechanical or material verification of the geomet
rical problem "that the square described upon the hypothenuse of 
a right-angled triangle is equai to the sum of the squares upon 
the other two sides." To this end the invention consists in the 
combination of five blocks, three of which are in the shape of sim
Ilar right angle triangles, one in the shape of a trapezium, and the 
other in the shape of a trapezoid, which blocks are adapted to be 
put together to form a single square upon the hypothenuse of a 
right-Ilngled triangle, or to be transferred or arranged in two 
squarei npbn the other two sides; the same to be used in schools 
for purposes of illustration, or to be used as a puzzle for general 
amusement. 

IMPROVED STREET LAMP. 

Lewis O. Cameron, Pittsburvh, Pa.-The improvements constitu
ting the invention are embodied in three features, namely : 1st. 
Constructing the glass body of the lamp with a large opening at 
the bottom, and providing adjustable perforated plates for closing 
the same, the said plates being attached exteriorly. 2d. Making 
the metallic cap or top portion of the globe adjustable and remov
able. 3d. Providing the lamp with a detachable holder or reservoir 
for gasoline or other light hydrocarbon. 

IMPROVED BROMINE STILL. 

Freeling W. Arvine, Mason City, W. Va.-The points of novelty 
in this invention consist in making the still with a funnel-shaped 
bottom, introducing the steam pipe at the lowest point of the 
same, and providing an annular orifice for the escape of the liquid 
product. It also consists in providing a return pipe for the es
caped bromine at the mouth of the receiver, and conducting the 
gas to an absorber where it is dissolved in bittern and returned to 
the still for utilization by decomposition. 

IMPROVED HORSE DETACHER. 

Amos M. Barker, Macon, Neb.-In using the device the cock eye 
of the tug IS put over the outer arm of a double hook, and the 
head of a rod is placed in the space between the points of the said 
double hook, holding the hook securely in place. Should it become 
necessary to detach the horse, the driver pulls upon the cord at
tached to the arm of the rod. ·.rhis turns the rod and raises its 
head out of the space between the pOints of the double hook,when 
the diaft strain tnrns the hook forward, draws the tug from the 
said hook, and the horse is detached. 

IMPROVED POCKETBOOK FASTENING. 

Ernst Schnopp, East New York, N. Y.-This lock consists of a 
face plate, with swinging handle, applied to the closing fiap of the 
pocketbook. It has a center knob at the under side of the same, 
that enters a centrally perforated radial spring plate for closing 
the lock, the button being released by pulling at the face handle. 

IMPROVED TEMPORARY BINDEll. 

Ferdinand Guicheteau, Brooklyn, N. Y.-This invention consists 
in the combination of a spring clip of novel construction with the 
back of a book-shaped box or receptacle, in snch It way that let
ters, invoices, and other similar papers, may be placed on a pair 
of needles fixed to the said back and retained by a spring. The 
latter is slotted, and so placed as to be capable of following the 
papers down on the needles. 

IMPROVED UMBRELLA SUPPORTER. 

August H. Adams, Piqua, Ohio.-This consists of an attachment 
for vehicles, having a socket for the umbrella handle at one end 
and double sockets at a suitable angle at the opposite end, to be 
secured by clamp screws to a grooved supporting post attached to 
the wagon seat. 

IMPROVED EAR RINGS. 

Leon P. Jeanne, New York city.-This Invention consists of a 
spring lever hook, attached to a knob of the ear ring or drop, and 
bent upward, so as to bear on the ear, and retain the button se
curely in position. 

IMPROVED BILLIARD BALL. 

Gustav Magnns, Berlin, Prussia.-These balls are made uniform
ly solid throughout, without any pores or cavities. They are per
fectly elastic. They rebound to a hlght of eighty feet if thrown 
on an iron plate. Their center of gravity is exactly in the center 
.of the ball, so that they lie still in any position on a surface of 
quicksilver. They do not crack or peel off, and they do not lose 
their color. The ingredients are rubber, sulphur, a snitable color
ing matter, and heavy spar, or sulphate of baryta, the latter In a 
quantity at least fifty per cent of the rubber. The mixing Is done 
In the usual way. After having made a ball, as nearly true as pos
sible, and about one half Inch smaller than the finished ball, it Is 
enveloped in a sheet of the same mixture, having the required col
or, of three eighths of an inch thickness, and put in a very strong 
metallic mold of adequate form . The whole is then submitted to 
the curing process during at least ten hours, commencing with a 
low temperature, and Increasing it slowly but steadily. The mix
ture is exposed only for one hour or less to the highest degree of 
heat, which will vary according to the quality of the india rubber 
used. The cured balls are then turned and finished. 

.. � I '  • 
NEW HOUSEHOLD INVENTIONS. 

IMPROVED WATER FENDER FOR DOORS. 

Elliot L. Valentine, Oakalla, Ill.-Thls consists of a water con
duit, made from sheet metal, to be attached to doors, windows, 
and other similar places, to catch the water that drifts against 
them, and conduct it outside the sill. 

IMPROVED WASH BENCH. 
Peter E. Rudel, Grand Rapids, Mich.-This is a folding wash 

bench, hinged to a vertical standard carrying wringer rolls. The 
bench is formed of two sections, which consist each of a platform 
supported upon a hinged frame or leg, and adapted to fold and lie 
close against the upper portion of the standllrd. 
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IMPROVED INVALID BEDSTEAD. 

Franklin E. Sawyer, Hyde Park, Vt.-Thls bedstead may be 
easily and conveniently adjusted by the occupant or attendant to 
any position, to be used as a common bed, or as a sofa or settee, or 
at any inclination. It is also easily movable from one room to the 
other, and has accommodations for the storing away of soiled 
clothes. 

IMPROVED BOTTLE WASHER. 

William Scherenberg, New York city.-In nsing the machine, 
the bottles are placed in a frame and secured. A trough is then 
lowered, bringing funnels into the mouths of the bottles, into 
which water and shot, tacks, or other suitable substance, are 
poured. A wheel iS then turned which shakes the frame and bot
tles, washing the said botties clean in a short time. When the bot
tles are snlliciently washed the frame is turned through a half rev
olution, which allows the water and shot or tacks to fiow from the 
bottles into a basin. 

IMPROVED WASHING MACHINE. 

Allen D. Ferris and Albert N. FerriS, Blakeley, Minn.-The suds 
box Is made in the form of a half cylinder, and to it is attached a 
series of parallel cross bars, which form the rubbing board, and at 
the same time strengthen the zinc bottom. The top opening Is 
surrounded with a curve which prevents any water that may be 
spilled from running off upon the fioor, and serves as a rest for the 
attachment of a wringer. Devices are provided to hold the suds 
box stationary while the wringer is being used. 

IMPROVED SPRING PILLOW. 

Jacob Beamer, Manor Station, Pa.-The object of this invention 
is to furnish, in place of the feather pillow, an improved wire 
spring pillow, that is conducive to sound and healthy sleep by 
keeping the head cool, and admitting pure air to the back of the 
same. Wire cloth is stretched on curved band springs, which are 
attached to the lower ends to a suitable supporting frame, and at 
the upper ends, by a cross strip, to upright rack bars. The sup
porting springs are laterally braced by a curved stiffening rod. 

IMPROVED EVAPORATOR FOR REGISTERS. 

W. R. Fowle, Baltimore, Md.-The invention conSIsts in moisten
Ing hot air as it passes into an apartment from a furnace or stove, 
by causing it to pass through strips of absorbent material, more 
or less satnrated with water. The absorbents are endless pieces of 
fabric held by opposite rolls, and dipping into the water, being 
spaced by ring grooves in the top roll. The invention Is equally 
adapted to any form or location of register by means of an attach
ment open at the bottom so as to enclose with a lid the ordinary 
fioor register, and provided with a rear opening to correspond with 
that of the evaporator. 

.. � I '  .. 
NEW AGRICULTURAL INVENTIONS. 

IMPROVED FARM GATE. 

Dennis C. Bacon, Litchfield, Ill.-This consists in hitching the 
rear post of the frame to the main gate post, on which it turns by 
eyes and long staples. 

IMPROVED CHURN. 

David J. Rogers, Bardstown, Ky.-This invention relates to cer
tain improvements in churns, designed to simplify and extend the 
use of the same, and expedite the operation of churning. It con
sists prinCipally in the combination with a tube or case, provided 
with slits and perforations, of a projecting handle for holding the 
tube stationary against the bottom of the outer case while the 
dasher is being worked up and down in the said tube, by means of 
which arrangement any vessel without a special cover may be em
ployed for the outer containing case, and the churning devices 
adapted for use In the one as well as in the other. 

.. 41 ' " 
NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED WAGON SPRING ATTACHMENT. 
Reuben Doty and Joseph Doty, Wellsville, N. Y.-This is a de

vice for attaching springs to a wagon body, composed of a top 
plate, a crollS bar, encircling clip or band, and downward extend
ing lugs, to form shackles for springs, the whole made in one 
piece. 
IMPROVED ROCKER AND TRACK FOR CRADLES AND CHAIRS. 

Daniel Rupp, Four Corners, Iowa.-This device is so constructed 
that the rocker shall always have a smooth surface to rock upon, 
however rough the fioor may be, or however soft the carpet. The 
invention consists of a track having a right-angled bracket with a 
V -shaped slot, In combination with a cradle rocker, having a pin 
which enters the slot in the bracket. 

IMPROVED PORTABLE HOUSE. 
Francis M. West, Des Moines, and Addison R. Smalley, Snyder, 

Iowa.-Thls is It portable house that may be readily shipped and 
set up, and taken to pieces in ease of fire, or for moving, the con
struction being strong and durable, while at the same time neat in 
appearance. The walls are made of grooved and tongue-locked 
logs, with detachable door and window casings applied In similar 
manner. The fioor Is connected to the joints by pins and recessed 
locking strips, while the roof sections are supported on dovetailed 
rafters by lateral bearing strips and top battens, the parts being 
interlocked rigidly. 

.. 41 ' " 

NEW TEX�ILE MACHINERY. 

APPARATUS FOR BOILING AND DYEING SILKS, ETC . 
Lewis Leigh, Pittsfield, Mass.-This consists In the combination 

of the series of fingers, their connecting rods, and an operating 
mechanism, with the two vats for moving the rods that support 
the material being boiled or dyed, and in the combination, with 
the end of the outer vat, of a box, connected with the space be
tween the two vats by an opening. The box receives the wash 
from the ebullition of the liquid in t.he first vat, and, being higher 
than the said vat, allows the liquid to fiow back into the same, 
thus avoiding any risk from boiling a liquid in an airtight space. 

IMPROVED SPINNING AND DOUBLING MACHINERY. 
John L. Taylor and Robert Ramsden, Bolton, England.-This in

vention relates to the machines known as throstle spinning and 
double frames, and consists in imparting a positive motion to the 
bobbin on which the yarn or thread is wound, and a variable mo
tion to the inverted fiier, which is fixed to a bush, bearing upon a 
fiannel or other washer placed on the lifting rail. The advantages 
claimed for the improvenients are : First, no oil is required for the 
spindle to lubricata the bobbin after dOlling, as heretofore ; sec
ondly, no snarling of the yarn on the top of the spindle CRn take 
place ; thirdly, no friction of thread against the fiier leg ; fourthly, 
no removal of fiiers when dolling ; fifthly, a great saving of waste 
is effected, and of time in dolling, and the bobbins can be doffed 
while the frame is going ; and, lastly, as the bobbins bear upon 
metal plates, they are not liable to be saturated with 011, and COD
sequently no oil can penetrate to the yarn on the bobbin, as 
heretofore. 
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The Charge for Insertirm under this head is One Dol
lar a JAne for each insertirm. If the Notiee ex
eeeds Four Line8, One Do!lar and a Half per Line will be charged. 

Agricultural Implements and Industrial Machin
ery for EXl>ort and Domestic Use. R . H . Allen & Co . •  N . Y .  

D. Frisbie & Co. manufacture the Friction Pul� 
ley-Captaln-best In the World . New Haven, Conn . 

Wanted-Parties to manufacture, on a royalty, 
an Instrument to prove Steam Gauges. Address E. F .  
Osborne, St. Paul , Minn . 

" Eureka"-Best Weather Strip out. Patent for 
Sale, cheap . Make an offer. I mean business,  Illustrated 
In Sel . Amerlcan,Oct.9,  ' 75.  FrankFleury,Sprlngfteld , IlI . 

India Rubber-Capitalists are invited to Exam
ine a new process of manufacturing India Rubber, by 
which one half the labor and machinery are saved. 
Address India Rubber, 52 Park Place, New York City . 

Foundrymen, letter your patterns with Metallic 
Letters made by H. W. Knight , Seneca Falls, N . Y. 

First class Mechanical Draughtsman is open for 
engagement. Address T. P. Pemberton, 502 Clermont 
Avenue, Brooklyn, N .  Y. 

Wanted-An Analytical Chemist. Address, stat
ing age, experience, references, and salary expected, 
P. O .  BOX 1041, New York. 

A good Machinist is wanted, who can invest 
,2,000 In a good paying business, which will be perma
nent. Address N. Upham, Agent. Athol. Mass . 

A Scraper Patent for Sale. Address R. Verea, 
BB Wall St. , New York . 

More than Ten Thousand Crank Shafts made by 
Chester Steel Castings C o . , now running ; 8 years ' con
stant usc prove them stronger and more durable than 
wrought iron. See advertisement, page 189. 

Solid Emery Vulcanite Wheels-The Solid Orig
Inal Emery Wheel-other kinds Imitations and Inferior . 
Cautlon.-Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose . Buy that only. 
The b e st Is the cheapest. New York Belting and Pack
Ing Company, 37·and 3B Park Row. New York. 

Glass Blown Cylinders. T. Degnan, 129 Mill< St., 
Boston, Mass . 

Planing Machines-For the best and cheapest 
traveling- bed or " Farrar" Planers-24, 27-, and 30 in.
also 15,  18, and 24 in.  stationary-bed machines, address 
Lane M ' f ' g  Company, Montpelier, Vermont . 

Models for Inventors. H. B. MorriS, Ithaca,N.Y. 
Steel Name Stamps, post paid, for 18c. per letter. 

Marks on Wood, Iron, and Steel. Agents wanted. Steel 
Stamp W orks ,  2ta Chapel St . ,  New Haven , Conn . 

Handbook of Useful Information for Lumber
men, Millwrights, and Engineers t152 pages) sent free by 
Lane }l' f ' 't  Company, Montpelier, Vermont . 

Horse Nail Machines-Wanted Machines for fin
Ishing and pointing Horse Nalls. J. W. Britton, 18th 
Ward, Cleveland , 0 .  

.Jethro Wood.-I f  any o f  our readers can send or 
refer us to any publication containing a portrait of 
Jethro Wood, the plow Inventor, we should be obliged. 
Munn & Co .  

For the cheapest and best Small Portable Engir: e 
manufs(.tured, address Peter Walrath.Chittenango,N . Y. 

Circular Saw Mills of the celebrated and popular 
" Lane " pattern, made under. direct supervision of In
ventor by the Lane M ' f ' g  Company, Montpelier, Vt. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purposes , & c . ,259 W . 27th St. ,  N. Y.  

E. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical machines, have removed 
t o  �oo Water Street, New York. 

Pat'd Graining Stencils-.J . .J. Callow ,CleveI'd, O. 

Lathe Dogs, Expanding Mandrels, .Steel Clamps, 
& c . ,  for Machinists. Manufactured by C. W. LeCount , 
So. Norwalk, Ct.  Send for reduced Price List. 

" Abbe" Bolt Forging Machines and Palmer 
Power Hammers a specialty. Send for reduced price 
Ists . S. C. Forsaltb & C o . , Manchester, N. H. 

400 new & 2d hand Machines, at low prices, fully 
described In printed Hsts . Send stamp, stating J ust what 
y"u want. S . C .  Forsalth & C o . ,  Manchester, N. H .  

Lane's " Monitor" Turbine Water-Wheels are 
not perpetual motion machines, but taey combine more 
and greater advantages than any other water motors of
fered the public. Address Lane Mfg C o .  , Montpeller.Vt . 

Driving Belts made to order, to accomplish work 
required. Send full particulars for prices to C .  W. Arny, 
14B North Third St.,  Philadelphia. Pa. 

See Boult's Paneling, Moulding, and Dovetailing 
Machine at Centennial, B. 8-55. Send for pamphlet and 
sample of work. B. C. Mach'y Co .. Battle Creek. Mich. 

.John McDonald (formerly of Kingston, .Jamaica) 
will please address Geo . B . Lundy,Balmoral , O ntario, Ca. 

Hydrant Hose, Pipes, and Couplings. Send for 
prices to Bailey, Farrell & Co . ,  Pittsburgh, Pa . 

"Dead Stroke" Power Hammers-recently great
ly improved, increasing cost over 10 per cent. Prices re
duced over 20 per cent. Hull & Belden C o .  , Danbury, Ct. 

Power & Foot Presses & all Fruit-can Tools. Fer
racute Wks . ,  Bridgeton, N . J .  & C. 27, Mchy. Hall , Cent ' l .  

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

Steel Castings, from one lb. to five thousand Ibs. 
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. 

For Solid Wrought-iron Beams, etc., see adver
tisement. Address Union Iron Mills Pittsburgh, Pa. 
tor lithograph. &c. 

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

For Sohd Emery Wheels and Machinery, send to 
the UnIon Stone Co. , Boston , Mass . ,  for cIrcula.r. 

Clapboard Machinery-Sawing, dressing, and 
trimming-a specialty of the Lane M ' f ' g  Company, 

Montpelier, vermont. 

Hydraulic Presses and .Jacks, new and second 
nand. Lathes and Machinery for Polishing and Bu1llng 
metals. E. Lyon, �70 Grand Street. New York. 

Diamond Tools-.J. Dickinson, M Nassau St., N. Y. 
'remples and Olleans. Dl'IIper, Hopedale, Mass. 

Ititutifi t Imtri tau. 

It has been our custom for thirty years past to 
devote a considerable space to the answering of 
questions by correspondents ; so useful have 
these labors proved that the SCIENTIFIC AMERI
CAN office has become the factotum, or headquar
ters to which everybody sends,who wants special 
information upon any particular subject. So large 
is the number of our correspondent!!, so wide the 
range of their inquiries, so desirous� are we to 
meet their wants and supply correct information, 
that we are obliged to employ the constant assis
tance of a considerable statl' of experienced wri
ters, who have the requisite knowledge or access 
to the latest and best sources of information. 
For example, questions relating to steam en
gines, boilers, boats, locomotives, railways, etc., 
are considered and answered by a professional 
engineer of distinguished ability and extensive 
practical experience. Enquiries relating to elec
tricity are answered by one of the most able and 
prominent practical electriCIans in this country. 
Astronomical queries by a practical astronomer. 
Chemical enquiries by one of our mest eminent 
and experienced professors of chemistry; and so 
on through all the various departments. In this 
way we are enabled to answer the thousands of 
questions and furnish the large mass of informa
tion which these correspondence columns present. 
The large numb�r of'Q,uestionssent-they pour in 
upon us from all parts of th& world-renders it 
impossible for us to publish all. The editor se
lects from the mass those that he thinks most 
likely to be of general interest to the readers of 
the SCIENTIFIC AMERICAN. These, with the replies, 
are printed ; the remainder go into the waste 
basket. Many of the rejected questions are of a 
primitive or personal nature, which should be an
swered by mail ; in fact hundreds of corres
spondents desire a special reply by post, but very 
few of them are thoughtful enough to enclose so 
much as a postage stamp. We could in many 
cases send a brief reply by mail if the writer were 
to enclose a small fee, a dollar or more, accord
ing Ito the nature or importance of the case. 
When we cannot furnish the information, the 
money is promptly returned to the sender. 

T. B. G. can remove tattoo marks from 
the hands by the process described on p. 331, vol. 
30.-G. B. should read our remarks on p. 202, vol. 
34, on dissolving shellac.-B. can ebonize. white 
wood by the process described on p. 50, vol. 33.-
1. F. D. H. will find directions for making print
ing ink on p. 107, vol. 35.-Mrs. R. can chemically 
preserve natural fiowers by dipping them in hot 
melted paraffin.-G. S. can best clarify varnish 
by filtration.-B. C. is informed that a recipe for 
erasive soap was published on p. 181, vol. 3l.-B. 
L. F. will find directions for cutting glass with 
hydrofluoric acid on p. 379, vol. 33.-F. S. can pol
ish white metallic alloys by the process described 
on p. 57, vol. 34.-R. w., T. D., W. S. H., W. B., 
W. A. R., A. A. C., G. M., .J. n., .J. M. P., .J. E. S., 
and others who ask us to recommend books on in
dustrial and scientific subjects. should address the 
booksellers who advertise in our columns, all of 
whom are trustworthy firms, for catalogues. 

(1) M. M. C. asks : Does a point on a con
necting rod between the centers of the crank pin 
and crosshead journal describe a perfect ellipse, 
or is the figure which it describes slightly larger 
at one end than at the other ? A. Slightly larger 
at one end. 

(2) A. W. H. asks : I have a side stroke 
slide valve portable engine. Cylinder is 7� inch
es in diameter, with 14 inches stroke. It is rated 
at 12 horse power. I run a gin stand with it at 
speed of 250 to 300 revolutions per minute. I think 
it ought to run at 125 or 130 revolutions of the 
driving wheel per minute when the gin saws are 
at their maximum, 300 revolutions per minute. 
A friend contends that the engine would do the 
work more easily running at 75 revolutions per 
minute. Which is right? A. You are. 

(3) J; P. says : Of what benefit is lagging 
between the jacket and the boiler of a locomo
tive ? A. It prevents the heat passing otl', by con
duction, to the air. 

(4) A. B. says : We have two engines, each 
7x12 inches, attached to one shaft;they are rever
sible by link motions, and are provided with or
dinary slide valves. One of the engines has too 
much opening on either center. How can we 
shorten the stroke so there will not be more than i. inch opening on either center ? A. Place the 
eccentric more nearly at a right angle to the 
crank. 

(5) G. M. F. asks : Will plaster of Paris, 
made in the form of a cup, answer for the porous 
cup in the Bunsen battery ? A. No, for the rea
on thatit is not porous. 

(6) C. W. M. asks : 1. What should be the 
inside and outside diameter of a helix, whose 
length is 3 inches ? A. Inside 1 inch, outside 2 
inches. 2.0f what size should the wire be, to give 
the greatest lifting force ? A. Use No. U copper 
wire. 3. Would any kind of wood do for a spool 
for winding it on ? A. No spool is necessary. 
Wind the wire on the iron core. 

(7) W. B. asks : If two magnets be placed 
parallel, with their opposite poles together, the 
poles will attract each other. If the magnets be 
placed end to end, with the positive pole of one 
to the negative pole of the other, they will repel, 
according to Ampere's theory,whereas in practice 
they attract. How is this explained ? A. Accord
ing to Ampere,they should attract under the con
ditions mentioned. 

(8) A. S. says : I stm making an electro· 
magnet, which 1 wish to Inl!ulate by winding on 
silk, and then dipping in paraffin. The only par
affin I can get here is made up into candles, which 

I fear may be adulterated with something that 
would spoil my wire after I have taken the pains 
to wind it. Would you advise me to use it ? A. 
The silk is sufficient. The dipping in paraffin will 
do harm. 

(9) M. A. G. asks : 1. Is a hollow lightning 
rod as good a conductor of electricity as a solid 
one of the same diameter and same mctal ? A. 
No. 2. Is the conductive property of a rod in 
proportion to its surface, or to its solid contents ? 
A. To its solid contents. 

(10) C. M. says : 1. I have an electrical con
ductor on my dwelling house, composed of three 
twisted iron wires and a small copper wire be
tween each of the three strands, about � an inch 
diameter altogether. Is such a rod a suitable 
protector against electric shocks ? A. Yes, if 
properly connected with the earth. 2. Would a 
galvanized iron rope of %: inch diameter be as 
good as a conductor ? The rope would be prob
ably twicc the weight per foot of the lightning 
rod. A. Yes, bettcr than the other. 

(11) W. N. G. asks : What is the average 
distance which a printer's hand travels for each 
type set ? A. About 30 inches. 

(12) L. C. K. says : I wish to bring water 
into my house from a spring 30 rods from the 
house and 100 feet higher. I wish to use ),2 inch 
iron pipe. I am told that it will fill in a short 
time with rust so as to stop the fiow of water en
tirely. Would it be advisable for me to lay iron 
or lead pipe ? A. A tin-lined iron pipe is now be
ing introduced into the market, which we think 
will best answer your purpose, and probably not 
cost more than a lead pipe of sufficient thickness 
to bear the pressure. 

(13) T. E, K. asks : Is there a preparation 
for rusting steam joints together ? A. Use a mix
ture of cast iron borings 100 Ibs. and sal ammo
niac 8 ozs., well wetted with water. 

(14) G. D. M. asks : Can you tell me what 
substance plasterers mix with their white glue 
in making molds for ornamental plaster work, to 
give a gray color and make it tough like rubber ? 
A. No ; glycerin is said to be a good coating for 
the interior, but lard and oil is most commonly 
used. Plaster casts,immersed in a hot solution of 
glue long enough to be well saturated, will bear 
a nail driven in without cracking. 

(15) F. R. asks : Is solder as good after it 
has been in use on iron and brass as when new ? 
A. No. 

(16) L. S. C. asks : 1. What good material 
or paint can you recommend to cover a shingle 
roof, to make it approximaGely fireproof against 
sparks and heat in case of the burning of an ad
joining building? A. Quicklime boiled in linseed 
oil and applied hot is said to be fireproof. 2.Can 
a durable wall 9 inches thick be made of sun
dried unburnt brick for a building one story high, 
the foundation being of burnt brick ? A. We 
should consider the wall too thin : it is not likely 
to sustain the roof ; 16 inches thick would do bet
ter. It could be laid up in clay. 3. Would hy
draulic cement adhere to such a wall, if plastered 
on the outside ? A. No ; it would be better to 
fur otl' the inside, and lath and plaster it in the 
usual way. 

(17) J. R. K. asks : Has the temperature 
any etl'ect on a steel spring blade ? A. The etl'ect 
will not be noticeable by ordinary measure
ments. 

(18) T. M M. asks : Is there not such a thing 
as getting lumber too dry ? We kiln our lumber in 
a very hot dry house. Sometimes we leave it in a 
week longer than we should if we were in a great 
hurry for it. Our foreman claims that there is 
no such a thing as getting lumber too dry ; but 
we find sometimes, after we have used lumber 
th at has been in the kiln so long, that the end 
wood swells. A. We think your foreman is right; 
but kiln-dried lumber is no doubt more subject to 
swell by the absorption of moisture than that 
which is seasoned by long exposure to the action 
of the weather. If you stack your lumber two 
or three years before using it, you will no doubt 
have the best seasoned stutl'. 

(19) J. S. asks : How much powder will a 
small mortar, with a bore of 4 inches diameter 
and length 4),2 inches, take to throw a shell � 
of a mile ? A. From � to %: lb. 

(20) B. F. M. says : I have canned some 
blackberries and raspberries, but I have lost 
about 25 cans by the cans pulling in two ; some
times they will burst·all to pieces. Can you give 
us some reason for it ? A. In canning fruit it is 
necessary, in order to expel as much of the air 
as pOSSible, as well as to destroy any incipient 
germs of fermentation, (1) that the vessels should 
be as full as possible and (2) that before being 
sealed they should be placed for a short time in 
boiling water until their contents become of the 
same temperature as the surrounding water, in 
which condition they should be sealed, and imme
diately thereafter removed and allowed to cool. 

(21) L. A. asks ; Is there anything except 
muriatic acid that I can use for soldering copper 
or tin to galvanized iron, or for solderiug the iron 
itself, and make a smooth job ? A.Use borax, acid 
chloride of zinc, or sal ammoniac. 

(22) B. W. says : We have some steelyards 
that have no poise. Can you tell me how to make 
or adjust one ? A. The principle on which the 
steelyard acts is that of the simple lever. If you 
can get two or three correct weights, you can 
make a poise by experiment. To calculate the 
proper weight of the poise, measure the lever arm 
of the weight, and that of the poise to one or 
more of the notches, and use the proportion that 
any given weight is to the required poise as the 
distance from the fulcrum to the poise is to the 
distance from the fulcrnm to the weight. 

(23) C. E. C. asks : How can I best succeed 
In �ttlng a journal to make Itself a seat in a 

bearing that is slightly too narrow for it ? A 
File out the sides of the bearing. 

Is it likcly that any other substance than oil or 
mud is the cause of the water foaming or surg
ing in the upright tubular boiler ? A. There are 
other causes, such as want of sufficient steam 
power. 

(24) F. H. S. says : My friend claims that in 
a chronometer watch the escapement Will com
mence to move at the same moment that the de
tent liberates the said es('ape wheel. I claim 
that the inertia of the train of wheels is sufficient 
to retard the time for commencement of motion 
of the escape wheel sufficiently to allow the bal
ance to move through a space of at least three 
degrees from the time the detent has just libera
ted the escape wheel to the time that said escape 
wheel commences its movement with every beat 
of the balance, pendulum, or whatevcr it may 
be. Who is correct ? A. Your view of the mat
ter is the more correct of the two, though the 
amount of motion of the balance wheel before 
thc other commences to move could only be 
settled by experiment. It should be noted, also, 
that the teeth of the escape wheel could have 
such a shape that it would bc in motion while 
diseng-aging- from the escapement. Possibly this 
is the case in some watches. 

(25) J. E. W. says : I am running my en 
gine at the rate of 175 revolutions per minute. 
What would be thc difference in the amount of 
steam that I should use if I ran it at 200 revolu' 
tions per minute, provided that I increase the 
size of pulley on machinery so that the engine 
will be doing the same amount of work ? A. 
There will be no great ditl'erence, but there will 
probably be a little gain by using the increased 
speed. 

(26) A. L. asks : What would be the safe 
pressure for ),2 inch external diameter steel pipe 
0'3 inch in thickness, and also of 1 inch external 
diameter steel pipe, � inch thick ? A. About 
5,000 and 2,000 Ibs. per square inch respectively. 

(27) W. R. H. says : In a recent issue you 
describe a new electric battery. I have had this 
battery in use since .January last. The jar is a 
common glass tumbler. The zinc cylinder is sheet 
zinc, twice the hight of the tumbler. The porous 
cup is made of blotting paper around the zinc 
turned in at the bottom. The copper wire is coiled 
over the paper, which keeps the zinc and paper in 
place. Sulphate of copper solution is used as in 
a Daniell battery. This battery can be con
structed for twenty cents, and will work 
from 5 to 8 weeks, producing a current suitable 
for experimental purposes. By making the zinc 
cylinder twice the hlght of the tumbler, the bat
tery remains in working order longer. The zinc, 
being very thin, is soon destroyed on the lower 
edge; but by pushing the cylinder down, the f ame 
amount of surface is exposed to the action of the 
acid. A. The Daniell battery is capable of many 
modifications, and this is as good as many others 
which have been used. 

(28) E. S. asks : What will remove a lin
seed oil stain from common white cloth ? A. Try 
benzine or naphtha, and press with a little warm 
pipe clay. 

(29) R. T. S. asks : How can I dye white 
kid slippers black ? A. J;'irst steep the material 
in a strong, hot solution of logwood, and then in 
one of sulphate of iron (copperas). Repeat if 
necessary. 

(30) W. B. asks : How can I pulverize mica? 
A. Heat it as hot as possible, and while in this 
condition plunge it suddenly into cold water. It 
thus becomes very brittle and may be reduced 
without difficulty. 

(31) W. G. S. asks : What is the hydraulic 
pressure of a column of water 30 feet high ? A. 
About 12),2 lbs. on the square inch. 

Can I get a full largc blaze from glycerin by 
putting the fluid above the light? I can get it to 
burn, but it gives a small blaze which, it seems, 
will not get any larger. A. A higher tempera
ture in contact with the air will produce a rapid 
decomposition of the glycerin, giving a much 
stronger flame, but at the same time liberating 
irritating and otl'ensive fumes of acrolene. 2. 
What is the cost of it compared with alcohol ? 
A. Glycerin, in comparison with alcohol, is very 
cheap. 

(32) D. F. E. asks : How much sand and 
lime :ioes it take to mix one bushel of Rosendale 
cement in mortar for laying brick ? A. One of 
cement, one of lime, and six of sand will make a 
good mortar for brickwork. 

(33) W. G. W. says : I am bringing water 
250 feet from a well through a 1� Inches plain 
wrought iron pipe. The water is clear and good, 
to all appearance ; but when it has stood in a pail 
or vessel of any kind an hour or more, a greasy 
reddish scum arises to the surface in sufficient 
quantity to color the inSide, so that it requires 
considerable scrubbing to clean it otl'. Is there 
any chemical property in the water that causes 
the difficulty ? A. The sediment you mention is 
very probably due to some corrosive action of 
the water on the iron conduits. Tbis may be due 
in part to the presence of free carbonic acid. 
Draw a quantity of the water, add to it a small 
quantity of lime water, and allow to stand over
night ; then draw otl' the clear water. The addi
tion of the lime water will neu'tralize the free 
acid, with which it forms an insoluble salt, and at 
the same time precipitate any iron that may be in 
sorution. Experience will soon teach you the 
proper quantity of lime water neceseary. 

(34) J. A. V. ask I< : What is the most effi
cient means of stopping and preventing leaks in 
gutters ? t have one of copper that leaks terribly, 
thereby ruining the cornice of wood beneath. A. 
If your roof is a steep-pitched one, the copper 
lining of the gutter may not extend up far 
enough under the oovering to prevent the water 
from fiowing over the back edge of it, into the 
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wood work of the oornica ; or the contraction and riations i n  the force of the current will make no 
expansion may have worked the joints loose. The difference In the time kept ? A. No. 2. I have 
latter should be closely examined, and, if loose, an instrument for producing shocks by the extra 
repaired before painting. We flud no difficulty current; it has no secondary coil. If I should at
here In keeping gutters, that. are simply lined tach a condenser to it, could I obtain any of the 
with tin, tight. I effects of frictional electricity, or is the second-

(35) C. F. S. asks : 1. Is the radiation of 
�ry coil nec�ssary ? A. A secondary coil is neces-

th th d f h ti i te d II' 'th .ary to obtam static effects of any considerable 
e me 0 0 ea ng pr va we mgs WI tension 

furnace in basement amI tin pipe leading to dif- I 
. 

ferent rooms at the floor called direct or indirect? (47) J. V. A. says : Is there any metal or 
A. Indirect. 2. When this method is used, where ' other substance that Is perfect�y or al�ost per
should fresh air be admitted to the room thus fectly Impenetrable to magnetIsm ? If I take a 

heated, at the floor or near ceiling ? A. Fresh air �agnet and place a �late of some substance ab?ve 
should be taken from the exterior of the house at It, could the magnetIsm be prcvented from gomg 

the basement, and supplied to the air chamber of thr?ugh it; so that it would have no Infiuence on 

the furnace by a special pipe or shaft. which may , a pIece of Iron placed above it? A. No. There Is 

be of wood ; It is this air, when w�,rmed, that : nothing which will cut off magnetism except Iron, 

becomes the fresh air of the rooms. The fire- I which does so by itself absorbing the magnetism 
place fiue will carry off the vitiated air, having produced. 

ts opening near the fioor. (48) W. H. asks : 1. Ho w can hard c is tern 
Can cast iron be casehardened with prussiate of I water be made 30ft and good for table use ? The 

potassa ? A. Yes. hardness arises from the cistern bcing built of 
. . . .  . cement. A.  Boiling the water usually causes �36) L. W. asks : "Y,ll an� mJ �ulOus effects

, 
precipitation of some of the foreign matter. 2. 

arIse from working over and mhalmg the vapor , Is a partition of common brick laid in cement 
or steam arisi

.
ng from boiling or hot aniline I divi'ling the receiving conductor from dlscharg� 

dye ? A, Yes, It Is extremely unhealthy, If from pump pipe a good filter for a cistern ? A. We 
no other cause than induced predisposition of the , think not. 

' 

system to take cold and contract pulmonary com
plications. 

(37) A. H. 8. asks : Is it injurious to a per-
on's health to sleep in a printing office after 

working in it all day ? It I� said that the antimony 
n type metal is poisonous. A. If the omce is 

well ventilated, and free from the odor of ben
zine and other exhalations, it will not be un
healthy. The antimony does not evaporate. 

(38) G. G.says : I need a flexible tube to use 
n kerosene oil. What is the best material to 

make it of? A. Try one of leather. Rubber will 
not answer. 2. In a lamp burning kcrusene oil, 
what Is the best distance to have base of Ilame 
from surface of oil ? A.  About 2� inches. 

(39) E.T. M. say s : I -nm about to construct a 
fiume for carrying off the smoke from a quick
silver furnace, the smoke being strongly impreg
nated with sulphurous acid. What ell'ect will it 
have on a four feet fiue constructed of Portland 
cement, gravel, and sand ? A. The effect will fle 
to speedily convert the exposed surfaces of the 
lime into an oxysulphide,and finally into snlphate 
of lime, which will resist any further change. 

(40) J. W. says : My cellar, is always wet. 
f I dig a drain or two in it, and dig a well down 

to the gravel,the drains going into it, will the wa
ter soak in the gravel ? A. It depends upon the 
nature of the several strata over which your house 
stands. Better consult some of the older resi
dents of your neighborhood. See query 20, p. 
107, vol. 35. 

(41) M. E. A. asks : 1. I wish to build an 
icehouse on my farm, to hold about 8 tuns of ice, 
in which to keep meat, etc. A. You will find a 
descrIption of one of this size on p. 251, vol. 31 (in 
which read " 7 feet squarc " for interior chamber 
instead of 6.) 2. Is it best to build it into a bank 
and cover the top with earth, or build It all above 
ground ? If the former, how shall I construct it? 
A I t is not necessary to build it in a bank ; let 
the building be isolated, but the Iloor about 2� 
feet below ground. a. How should the door be 
made ? A. Provide a canvas on the inside that 
will allow It to be packed with about 6 Inches 
thick of sawdust. 4. Should the provisions be 
kept in the sarno room with the ice ? A.  No ; but 
In the surrounding passage, as in the description 
above referred to. 

(42) W. D. ask s : Can vinegar be made di
rectly from corn or corn meal without first eon
Yerting the corn into starch, then to dextrin, and 
then to grape sugar, and then to vinegar ? A. 
No. (43) J. H. P. say s, in reply to .B. D., who 
says : " I  have a piece of gold which has been pol
ished with mercury. What will remove the mer
cury ? "A. Cover the gold in a glass vessel with ui
tric acid_ The acid will eat the mercury all off, 
and will leave the gold less brittle than if heat 
had been applied to it. 

(44) E. P. fays, in answer to C. H. ,  who 
a!lks how to plow with three horses abreast, and 
regulate the running of the plow : We often do 
this by shifting the outer end of the clevis off the 
beam towards the land, and fastening it at the 
right distance with a guide pin. 

(45) J. M. L. says , in rt'ply to H. P . .B. ,  
who aSKS if eggshells can be utilized : Eggshclls 
form one of the best clarifiers for cider and wine. 
One pint of pulverized eggshells will clarify one 
barrel of cider or wine in from 24 to 48 hours, ac
cording to the clearness of the weather. As egg
shells cannot always be had in sufficient qnanti
ties, can you tell me of a substitute for eggshells? 
What Is the lime composition of the same ? A. 
It is the small quantity of residual adhering al
bumen, and not the lime salts composing the 
shell, that exerts the clarifying action upon the 
the liquor. A good substitute for the expensive 
egg albumen may be obtained from water that 
has been used to wash the starch from wheat fiour 
or scraped potatoes, by allowing it to stand un
til it becomes clear, and then boiling It. By this 
means It is rendered turbid, and, after a short 
time, a flaky white substance deposits, which has 
the same properties as white of egg, and is known 
as vegetable albumen. The shells are chiefly com
posed of the carbonate and phosphate of lime, 
together with a little organic matter. In some 
parts of Europe and elsewhere, it Is common to 
clarify wines, etc., by beating for a sbort time 
with ordinary clean papier mache, and then fllter
iml' through bags of fine linen. 

(46) N. A. B. asks : 1. Can I arrange the 
motive power of an electric clock so that a regu
lator will not be n9cessary, and so that slight va-
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Penholder, fountain , L . Berg . . . . . . . . . . . . . . . . . . . . . . 181 , 182 

Pianoforte , bel l ,  Rill & Wing . . .. . . . . . . . . . . . . . . . . .  181, 169 
Pistols extensible stock for. E. Wilson: . . . . . . . . . 181,288 
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Planter. corn, S .  E .  Owen . . . . . . . . . . . . . . . . . . . . . . . . . .  181, 499 
Pliers . W. P. Huntoon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 . 175 

Plow draft, A. B. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 .180 
Plow, stock, J .  A. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 ,102 

Piow. sulky, A .  Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  181 .069 

Plow, sulky. J .  M .  Payne . . . . . . . . . . . . . . . . . . . . . . . . . .  181 , 200 
Plows , weed turner for , W. Banworth . . . . . . . . . . .  181 ,12 
Post hole borer, Caler & Merrick . . . . . . . . . . . . . . . . .  181 . 00 

Press, cotton. W .  Golding . . . . . . . . . . . . . . . . . . . . . . . . . 180, 99 
Printing press , E. Hely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181, !Y73 

Privy seat, Howard & Allard . . . . . . . . . . . . . . . . . . . . . . . 181 , ln 
Pump, chai n .  J. S .  Corbin . . . . . . . . . . . . . . . . . . . . . . . . .  181 , 145 
Pump . submergetl. J. W. C ollet . . . . . . . . . . . . . . . . . . .  181, 144 
Pump valve.  Hill & Rowland. . . . . . . . .  . . . . . . . . . . . .  181, 168 

Pump bucket, chain, Potter et al . . . . . . . . . . . . . . . . . . . 181 , 20' 

Railway l';at e .  M .  Fulcomer . . . . . . . . . . . . . . . . . . . . . . . .  181 , 16 

Rallway raU jOint. J. De Pew . . . . . . . . . . . . . . . . . . . . . .  180, 994 
Railway Signal, automatic .  J. K Hoss . . . . . . . . . . . . .  181 . 0 1 2  

Railway time signal, J .  C .  Paige . . . . . . . . . . . . . . . . . . .  181 ,098 
Railway tuck, lifting, R. Aldred . . . . . . . . . . . . . . . . . .  181 , 123 
Hake and tedder, hay, E. J ,  Knowlton . . . . . . . . . . . .  181 ,184 

Rake, horse hay, A .  W.  Coates . . . . . . . . . . . . . . . . . . . .  181 . 142 

Refrigerator, J . •  J. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 , 210 

HIYcts, etc . ,  making, E. E. Pierce . . . . . . . . . . . . . . . .  181,10 

ROOfing, making composition, C J .. . Fowler . . . . . .  180,99 

Ruler and protractor, G. D .  Wyckoff . . . . . . . . . . . . .  181 ,2a 

!:law tooth. A . Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180, 986 
Scales, automatiC, C. A. Whedon . . . . . . . . . . . . . . . . . . 181 , 228 

Scalcs,  weighing, A . Panghurn . . . . . . . . . . . . . . . . . . . .  181 . 090 

Seeds, coating, W . R . BrandrUI . . . . . . . . . . . . . . . . . . . .  181 . 136 
Separator, grain, T. C .  & J. W • •  Tory . . . . . . . . . . . . . .  181 ,18  
Separator, middlings, C .  F .  Keller . . . . . . . . . . . . . . . . 181 . 18� 

Sewel's,expanslble gat.e for, Brady & Manning . . . .  181 , 13 
Sewing machine, shuttle carrier, A. W. Eldredge 181 ,15 

Sheet metal box, O .  � .  Sloat . . . . . . . . . . . . . . . . . . . . . . .  181 , 21. 

Shirt bosom, H. Laskey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 , 1 8  

Shoes, etc . ,  fastening, G. W. Lascell . . . . . . 181.187, 181, IR 

Sign, revolving. J. O. Belknap . . . . . . . . . . . . . . . . . . . . .  181 , O'l. 
Skirt elevator, A. W. Thomas . . . . " . . . . . . . . . . . . . . . . . .  181 ,OlH 

Smoke , consumlnl', J. Todd . . . . . . . . . . . . . . . . . . . . . . . .  181, 117 

Soda fountain, H .  E'. Heinic.hen . . . . . . . . . . . . . . . . . . . .  181 , 167 

Spinning fifer, F. P. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 . 00'l 

Stone channeling maehine, N . •  J. Green . . . . . . . . . . . 181 ,066 
Stool, blacking . A. Waterman . . . . . . . . . . . . . . . . . . . . . . 181 ,11 

Sto;Te attachment. cooking, T .  U. Timby . . . . . . . . . .  181 , 2'�4 
Stove , cooking, J.  C. McClamroch . . . . . . . . . . . . . . . . 181 , 090 

Stove leg al' foot, >elf-Iorking. W .  W. Tice . . . . . .  131 , 223 

Stov e ,  summer , C. H. Chase . . . . . . . . . . . . . . . . . . . . . . .  181, 040 

Studs ,  etc . ,  making. Potter & Bnffington . . . . . . . . . .  181 , 009 

Sugar machine, centrifugal, N. Rochow . . . . . . . . . . . IS1,208 
Sugar, refining, J .  Wilhelm . . . . . . . . . . . . . . . . . . . . . . . . . 181, 23 
SWing, A . Sieaforth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 .21 

Syringes, etc . ,  piston for, R .  Vander Emde . . . . . . .  1 8 1 , 226 

Tanning process and compound, W .  Farris . . . . . . .  181 , 06 l  
Telegraph circuit, fi r e  alarm, J.  P .  Barrett . . . . . . .  180 , 98.  

Toilet cabinet. D . Daggett. . . . . . . . . . . . . . . . . . . . . . . . .  180, 99 

Tool. combination, M. Reynolds . . . . . . . . . . . . . . . . . . . 181 . 101 

Toy blow llorn, C. W. FallOws . . . . . . . . . . . . . . . . . . . . . 184 , 1  

T o y  gun. C .  W . ]<'rles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181, 0 

Toy spring gun, S. G. Stryker . . . . . . . . . . . . . . . . . . . . . . 181 . 1 1 4  

Transplanter, J .  E .  Goodwin . . . . . . . . . . . . . . . . . . . . . . . 181 ,065 
Trap, animal, J .  Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 , 086 

Trap, animal, F .  E .  Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 , 105 

Trap, fiy, C. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181, 197 

Trap , roach, R .  Hagen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 , 165 
Umbrella. G . Bockstaller (r) . . . . . . . . . . . . . . . . . . . . . . .  7 , 265 
Uml>rella, Hayward & Hoyland, . . . . . . . . . . . . . . . . . . . .  181, 072 
Umbrella supporter. A. H. Wright . . . . . . . . . . . . . . . .  181 , 23.0; 

Val"e, cut-off, F .  B .  Hlee . . . . . . . . . . . . . . . . . . . . . . . . . . .  181 , 205 
Valve gear for reversing , W .  H .  Downing . . . . . . . .  181 , 15:;; 

Valve. osclllatlng, W . Bellis . . . . . . . . . . . . . . . . . . . . . . . .  181, 131 

Wagon beds. attaohing derricks to, G. H Smith . •  181,217 

Wagon cover, C . Crclller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1H1 . (}.t7 

Wagon, steam , S. H. �r,OIle . . . . . . . . . . . . . . . . . . . . . . . . . 181 , 220 

Washer, steam, C. C. Carter . . . . . . . . . . . . . . . . . . . . . . . 1!U , 03H 

Washing machine, J . •  J. Daly . . . . . . . . . . . . . . . . . . . . . . .  181 , 146 

Washing machine, G. W. l\Iarlatt . . . . . . . . .  , . . . . . . . .  181, 087 

Washingmachlne, G. L. Wits!l . . . . . . . . . . . . . . . . . . . .  IHl , 234 

Washing machine ,  J. Zeller . . . . . . . . . . . . . . . . . . . . . . . 181 , 121 

Watch key, W .  S. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181 , 074 
W ater eonductor fastrner, L .  Bergf'l' . . . . . , . . . .  " . . .  lRl , 1 3:1 
W ater wheel, B. C I�ambetlt . . , � " " " " "  . .  " " ' " J R1, l Rfi 
Water wheel , L . Long . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  181 , 084 

Weather strip, J � H. McI\ltlre . . . . . . . . . . . . . . . . . ' . .  1 81 , 1 95 

Windmlll, M .  T. & M . C. C hapman . . . . . . .  " . . . . . .  180, \1\111 

Wlndmlll. A .  Humphrey . . . . . . . . . . . . . . . . . . . . . . . . . . . lHl , 174 

Windmill. W. W. Marsh . . .  " . . . . . . . . . . . . . . . . . . . . . .  181 , 004 

Windmill. D. Jliyscwander . . . .  " . . . . . . . . . . . . . . . . . . . . 181 . 1% 

Wr!t.ing instrument, C .  M . •  Johnson . . . . . . . . . . . . . . .  lRl . 17� 

DESIGNS PATENTED. 
U,43j .-lj}lH"8�LLA .-G. Bockstaller et (tl . , �t. Luui!:l,Mo . 
9, 4�8.-SKIRT BORDER8 . -G .  Bowman, New York city. 
9,439.-EMBROIDEBy . -E .  Crisand, New Have n ,  C onn . 

9, 440 to 9,443.-CENTER PIECES .-S. Kellet,San Francisc" 
Cal. 

9 , 444.-FLOWERBoXES . -J . Rogers . New YOI'k city . 
9,445.-S·rov E . -E .  Smith . Albany, N. Y .  
9 , 446.-MIRROR FRAME .-R . W .  Myers, N e w  York cJt.y . 
9 , 44i .-FoRK HANDLE S , ETC . - C .  Osborne, New York city . 

9,448 .-FAN . -J . T. Rowand, .Jr . , Camden. N. J .  

[A copy o f  any one o f  the above patents may be had by 

remitting one dollar to MUNN & Co. , 87 Park Row. New 
York city. 

SCHEDULE OF PATENT FEES. 
On each Caveat. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  $10 
)n each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2� 
On filing each application for a Patent (17 years) . . . . .  $1� 
On issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . $20 
On appeal to Examlners-In-Chlef . . . . . . . . . . . . . . . . . . . . . . $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . . . . $20 
')n application for Reissue . . . . . . . . . .  , . . . . . . . . . . • . . . . . . . .  $30 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On an application for Design 3 �  years) . . . . . . . . . . . . . . $10 
On application for Design (7 years) . . . . . . . . . . . . . . . . . . . . $11i 
On application for Design (14 years l .  . . . . . . . . . . . . . . . . . .  $30 

THE VALIDITY OF PATENTS. 
We recommend to every person who is 

about to purchase a patent, or about to com
mence the manufacmre of any artIcle under a 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made In the Patent Office to see what the oondl
tion of the art was when the patent WitS issued. 
He should 3lso see that the claims are so worded 
as to cover'all the inventor was entitled to when 
his patent was issued ; and it IS still more essen
tial that he be informed whether it is an infringe
ment on some other existing patent. Parties desir
mg to have such searches made can have them done 
througb the Scientific American Patent Agency, 
by giving the date of the patent and stating the 
nature of the Information desired. :For further 
information, address YUNN & CO., 

37 P ARJ5: Row New York 

© 1876 SCIENTIFIC AMERICAN, INC.
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In8ide Palle, each Insertion - - - 73 cents a Une. Back PllII'e, each insertion - - - 81.00 a line. 
�gravjng8 may head advertl8ements at the ,ame rate 

per line, by mea8urement, a8 the letter pre8.. Adver· 
jl8ements mU8t be recelved at publicauon o.8/CIl as tarly 
a8 Friday morning to appear tn na.et 188ue 

ROSE'S COMPLETE PRACTICAL MACHIN-
1ST, 130 must rations, 876 pages, 12mo, beau,lfuJly 

printed. Price $�.iiO bll mail , fr .. o,fp08tage. 
HENRY CAREY BAIRD & CO., 

Industrial Publishers. S10 Walnut St . ,  
PmLA.DELPHIA.. 

LAD I ES canmake '" a day. In their own city ortown. 
Address ELLIS M'F 'G Co . . Waltham. Ma. 

A YOUNG GERMAN ENGINEER, HAVING 
. . received a thorough sclcntlfic and practical edu-
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fereuce . at his disposal . Please address otIers to R. N . ,  
2"'.,0, care o f  HAASENSTEIN & V OGLER , BerlIn, S. W "  
(Germany. ) 

QN THE TEETH OF WHEELS -With the 
Theory and Use of Robinson's Odontograph. By 

S. . Robinson, Professor of Mechanical Engineering. 
18mo , board. . 5Oc . 

D. VAN NOSTRAND, PUBLISHER, 
23 Murray St. & 27 Warren St., New York. 

-II * * Copies sent free by mail on receipt of price. 

J ACK-SCREWS.-The Patent Right for the simplest 
and best Jack-Screw f

�f7 B.f'��inon�t,.�Bo;tfn��ass. 

Bngraving on Wood 
In all Its Branches. 2S Trears of practical experienoe. 
See Speclmew oJ. 

E;�lia;s�� 1.% 
j�

l
l��P�r. New York. 

FOR SALE-In lots to suit, 2,000 worn out bright 
Gang Saws, at 4c. 

c
er lb. ; 10,000 File. , suItable for 
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U'U' ... P. O. VICKERY, AU!<1l8ta. Maine .  

Steel Oastings, 
.. rom }( to 10,000 lbs . weight. An Invaluable substltnte 
for cxpensive forgings, or for malleable iron castings re.--
��

l
g�M�'it'� S�i��

t
e '  c�'l.'!f[&� cg6�WA

a
�� �

rl
i� 

LINA STREET, PHILADELPHIA, PA. $. M E R  Y W H E E L S.-For Sale, Cheap, 
about 400 Emery Wheels. Part l in face, .part 1 "  

n , and In diameter from 5 to � Inche. . Most iJt them 
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80 small we cannot use them OIl. account of using our 
wheels fromc�H

I�� ·s�;°.fJ
a&tI0g1.�

r�'0���:r�, N. Y. -----

W
ANTED-Circulars and Catalogues, Price 
LiBts of Articles sUItable for tbe SwedIsh Market. 

Addres8 W .  B. NIELSEN, Engineer, Malmo, Sw':.den. 

R OSE'S COMPLETE PRACTICAL MACHIN
:\0 1ST, 130 illustrations, 376 pages, 12mo, beautifully 

prInted . Price $2.iiO by mail, free Of p08tage. 
HENRY CAREY BAIRD & CO., 

Industrial Publlsbers, S10 Walnut'St , 
PlnLADELPHIA. 

HOW TO MAKE SPIRAL SPRINGS. By 
Joshua Rose . Wltb tbree engravings of the tools, 

whlcb are easily made, and complete gractlcal directions 
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)lENT No . W. To be bad at thi8 olllce and at all News 
Stores througbout the country
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$200 a montb . Ontfit wort,h '1 free to agents . 
EXCELSIOR M ' F ' G  Uo . ,  151 Mich .Av. , Chfcago. 

Todd & Rafferty Maohine CO. 
MANUl"ACTURERS OF 

The celebrated Greene Varlab,e Cut-Oft E'1ine. Lowe'. 
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Agents for tie �ew liaven Manufaetnrlng �. 's Machln
ist'a Tools, for Judson' s  Governors and Stop Valvcs, 
Sturtevant Blowers. and DltIerentlai Pull

U
·BloCk • .  

;�N: �.O���R�RI hl� rm.1J" .r�1���:' N E  YORK. 

ROSE'S COMPLETJ" PRACTICAL MACHIN-1ST, 180 1llustration8, 676 page!!! , 12mo, beautifully 
printed. Price 8�.<'J0 by mati. free o.fpo6tage. 

HENRY CAREY BAIRD & CO., 
Indnstrlal PubJlshers, !(IO Walnut St , 

PHILADELPHIA • 

N
ORWICH UnIverSity 8clentillc and Military ScboOl , 

Northlleld, Vt. Address Prof. CHARLES DOLE. 
ENGfNE "'RS and Enlline Owners should I!I all understand the ALLE" Gov
]!lENOR. lilnstrated olrcnlar sent free. S.B.ALLXN,Boston 

Planing &. Matching. 
����G:ri'e�w��cid��o;it�n��elll�es. saron 
JOHN"B. SCHENCK'S SONS i Matteawan� Y. .Send for CatalOIrll.. 1 118 Ltbertv lit . •  N. Y. OIty. 

Icituiifi t !mtr i t au . 
AIR COMPRESS ORS 

F O R  A L L  P U R P O S E S .  
A SPECIALTY oe HEA VY PRESSURES. 

TliE NORWALK IRON WORKS CO. ,  
SOUTH NORWALK, CONN. 

N. F. BURNHAM'S 
1874 TURBINE 

W ater W h e e l  
Has DI SPLACED  hundreds of otber 
Turbines, but HAS NEVER BEEN IT SELF DISPLACED. Pamphlet Free . 

N. F. BurnhaIn, York, Pa. 
ROSE'S COMPLETE PRACTICAL MACHIN 1ST, 130 illustrations, 876 pages, 12mo, beautifully 
pr1nted. Price 82.<'JU by mail. free ofpo8tage. 

HENRY CAREY BAIRD & CO ., 
Indnstrial Publlshe .. , S10 Walnnt St . •  

PHILADELPHIA. 

WANTED-To Manufaoture some Patented 
Article, eIther wood or metal , of acknowledged 

�:�tca�'t,:gi��
t
�dd�:.� ������lio���gr��ll\�,'h����t 

CELEBRATED FOOT LATHES 
Lar��� §�iiIl

r
Ha��

c
a�n�:�/i�I��� era for Metal , Small Gear Cutters, Slide-rests , Ball Macblne for Latbes, Foot Scroll Saws, light and heavy, Foot Circular Saws . Just the t1l1ulI for amateurs and nrti-

fI't�j.��
I
A
I
'Wa;':I"o'Y:;,��

re . Send for 

� _______ . .:.N __ • __ H=--._B...:A=L=D_WI� Laconia, N. If . 
TOy NOVELTIES 'Warited-�Ill buy -or manufacture on roy&lty . Address HAWES BRO'S Toy Nov. elty Turning Mms, Monroeton , Bradfofd Co .', Pa. 
BLOSSOM ROCK, HARBOR OF SAN FRANCISCO. Full Account of Its Removal , Method and Cost. By Col. R. S. Williamson . With 25 1llustratlons diagrams &e. Presenting valuable information for ' engineers' Price 10 cents. Gontalned In SCIENTIFIC AMERICAN �Nk�����;.�J. •. NO. 24. To be bad at this 01llce and of 

WE oan sell these First -Class 7},1 Octave Rosewood Pianos for T w o H u u d r e d  and Ninety 
�:!\�ra�d

b
"a�r�.:

e 
n'6

e
di��t��ili �� dealers-they swindle you out of more tban twice the real eost of all Pianos . We are a responsible Incorporated Company ,and refer by permissIon to the Chemical National Bank of New York CIty, whlcb any Bank In the United States w1l1 sat-

l�f�fu��I��\J::;:::::;?.'l.�;��!�':.� to prove that our 5 yean' warrant guarantees our PIanos to be fully equal to any Plano In the known world at anl r.rlce. If you will send 
t�fuo°':[a�:� �:!llreeB����h�� over 
minent citizens everyWhere, have bonght our pianos dUring 
K:�t8����1:::���u,.:��I':e�;��or • in your own or some adjoining town, where you can see and try our PfaDOS. We send them everywhere for trial. Please state where you saw this notIce. 

CIVIL and MECHANICAL ENGINEERING at J the Rensselaer Polytechnic Institute, Troy, N. Y. Instruction very practical. Advantages unsurpassed In tbls country. Graduates obtain excellent positions. Re-opens Sept . 1.th. For tbe Anuual Reglster,contalnlng Improved Course of Study, and full particulars, address PROF. CHARLES DROWNE , Director. 

ROSE'S COMPLETE PRACTICAL :AlACHIN-
1ST, 130 lIlu.tratlon., 876 pages, 12mo. beautIfully printed. Price 82.30 bll mail ,free of postage . 

HENRY CAREY BAIRD & CO., 
IndustrIal Publishers, S10 Walnut St. , 

PHILADELPHIA. 

O L I .E N �  
COMPOU/IIO 

A S 1I B S T I T  U T E  F' 0 R O n . .  F O R  L U B R I C A T I N C 
MA C H INE RY. 

WIlJ save 50 per cent. OLIENE OMPOUND co. , 4B Gold St . ,  New York . 

Pond's Tools. 

M A O R I N E R Y 
OF EVERY DESCRIPTION COLD ROLLED SHAFTING, HANGERS} PULLEy!;, x�¥'pliili*�E«lLiJNs<ito1:"'k�ITE EMEt<Y WHEELS 

GEORGE PLACE, 121 Chambers &; 103 Reade Sts . ,  New York City. 

n A Y T O N C A M  P U M P , 
DesllIBM especially jor Boiler 

FeediulI, 
Are Pnmplng water at 2680 F. No Dead Center.. The Steam Valve Is a plaIn Slide Valve, Identical to the sUde valve of a 
�
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f
��'ft eV��!:'J'for CIrcular. 

Smith, Vaile & Go. , 

Patent Door Knob. Awarded & Bronze Medal at the American Institute FaIr for lR74. The Jndges say: .. We consider this method of fa8tenlng DOOR KNOBS a great Improvement over anythIng yet 1nvented for tile purpose, a8 It obviates tile use at side screws and wasllen, and can be relrlliated to suit any thiekn. e�of Doon . "  SenAllltElrcn!ar. T PABKER & W E COMPAlTY West 8l1den. Oonn . .  or 97 Chamben llt • •  N. T .  

· THE TRADE ENGINE. 

V-I ..... .irlG A D,  HOW MADE IN 
.1,. .... � . 10 -":OURS frOID 

Cider, Wine or Sorghum.iwttholtt using drug •• Name pa-
per, and address �'. I. SAGE, Springfield, Mass. 

ROSE'S COMPLETE PRACTICAL MACHIN
IST, 130 illustrations, 876 pages. 12mo, beautifully 

printed. Price $2.<'J0 by mail. free ofpostage . 
HENRY CAREY BAIRD & CO ., 

Indnstrlal Publishers, 810 Walnut St" PHILADELPHIA. 
WATER SUPPLY FOR TOWNS AND VIL

LAGES. By Clarence Delalleld, C.E .  A concise 
and valuable Report, showing the Cost and Merits of the 
���l��!�Ybt:f':,'�t;����s����r��I:��:e

o
�; w�r�

t
�::'mJ�� 
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s
ilR�n�l-$::l':,�,l'''s''-;;i:,��I\� ��!�:gt a{!Ml��n�lW; 

Names and Duty Realized, Facts and Flgnres to enable 
Town Committees to judge for tbemselves as to tbe sys· 
tern best suited for tbelr wants-Tbe Best Sources of 
Water Supply-Water· Bearing Roek.s-Arteslan Wells, thefr feasibility, excellence, and cost of borint:-Impor
tance of Pure Water-How Surface Water Is Rendered 
Impure-Cost of Water PIpes. from 2 to 12 lnche. diame
ter, for 'fowns , including layingJ all labor, materfals, 
ftates, jOints , etc.-Estfmates or Income and Water 
cg�1�1��� �u

�B7El�HF� f�\11{rSh 81f��Ll8M"i��; No. 27. To be had at this 01llee and of all News Dealers . 

SPARE THE CROTON &; SAVE THE COST. 
Driven or Tube Wells 
fnrnlshed to large consumers of Croton and Ridgewood 
Water. WM . D. ANDREWS & BRO. , 414 WaterSt . ,N .Y. 
Wbo control the patent for Green ' s  American Driven Well. 

PATENT SCROLL SAWS. 
Our speCialty I s  Scroll and Band saws. Over roJ Ma

chines In use . SUPERIOR TO ALL 4ND LESS PRICE . 
CORDESMAN, EGAN &; CO. ,  
Cor. 2nd .& Central Ave . ,  CincInnati, O .  

BEAN'S  FRICT ION  C LUTCH ,  
The Best on the Globe, 

Unlvers.ally adopted by ROLLING MILLS. 
No breakage of Gear or Machinery. None other CBn 
weIgh the POWER. 

SAFETY EI,EVATO R8. 
D. FRISBIE &; CO., 

________________________ ...:N�e __ w:......:=lIaven. Conn. 
W" E  E N � IVI E L  , .,  F I N E  J ET 8 ll'.CI(  every vari,t.  o f  tu r n , d  wo o d  wo'  k P iII l 'ts o f  rn ach l n� '·y�. c.to,;t 'ng"s ;  bn 'W J J  e a n d  o t h a  ' n � t ,J  I 

..a,·k ENAMELfO l E T  &0005 , i n  wood  ar ", ot.l ,  m . d.  to o " d  . .  A M E F U C A W  E N a M E' L C'l. l f W ARREN S T P R D V I O E N C E .  R I 

Wood-Working Maohinery, 
Snch as Woodworth Planing, Tongu�lng, and GroovIng Machfnes, Daniel ' s  Planers, Richardson '8 Patent Im-

g���1a��r,:'e�,
M
:��

ln
�·otj?����fnrif���r;er;

n
�e�: rally. Manufactured by ; 

WITHER8Y, RTTGG &; RICHARDSON, 26 Sallsbnry Street, Worcester. Mas8. (Shoo former'v 6ceupipd 1)y R. BALL & CO .) 

THE UNION IRON MILLS, PittBDurgh, Pa.
Tbe attention of Engineers and Architects Is called ��UJi �'l'J'�til�� w;,o����ti':d 

B
:�l'A� t��w���

d
g: ��:� and nanges, wblch bave proved so objeetlonable ln the old mod e of manufacturing ,are entirely avoided. Weare pr� pared to furnIsh all sizes at terms as favorable a. can be 

g��;I� il:g;;���':i ��,'Urt,:'I�(iil��ri'U1N��Mt"J�U:�::ll:� 
ROSE'S COMPLETE PRACTICAL MACHIN

IST, 130 1Jlu.tratlons, 876 pages, 12mo. beaut1fnllr printed. Price $2.<'J0 by mall, free Of pOBtage. 
HENR Y CAREY BAIRD & CO., 

Indust.rlal Publlsbers, 810 Walnut St . ,  
PHILADELPHIA. 

T HE CENTENNIAL INTERNATIONAL EX· HIBITION OF IS76.-The full HIstory and ProgreS8 of the Exhibition. maps of tbe grounds. engravings of the bu1ldlngs, news and accounts of 411 the most notable 
g��

c
�
s
u;�:i.�rtFl;,r

k
¥e!.':..:

h
� ��r

I
fb���!�? s�:��: pies 10 cts . To be had at thl. omce,an40fall news agents. All the back nnmbers, from the commencement on Jan· uary 1, 1876, can be bad . Tbose who desire to poBsess a com�lete and splendid Dlnstrated Record of the Centeno g�k ,��������d bave the SCIENTIFIC AMERI· 

The fact that thIs shafting bas 75 per cent greator 
�\"h'e���us

a
e,��:i�e��l�':in�':,�J:Jr;'ihe

t
�.f.�

g
:Co�.;'�i�Y. We arc also the 80le manufacturers of the CELEBRATED COLLINS' PAT. COUPLING, and furnish Pulleys, Hangers, etc . •  of the most approved stvles. PrIce list mailed on application to JONES &; LAUGHLINS , 

T
1� B�:e6!ill�f���:t�

rgh�e��H{ Pittsburgh. Pa. 
arStoeks of tbls shafting in .tore e,nd tor sale by FULLER, DANA &; F

�
Z Boston, Mass. G1!lO. PLACE & OO�'l  Chambers St. , N .  Y .  PIER(.,'E & WIiU.Lu"G Ilwankee, Wis. 

R E V E R S I B L E  

HOISTDTG BNGINB F O R  A L L  P U R P O S E S . 
IF a����8�b d�����

,
c'g'� f�W���rsr.flN. y 

WANTED Men t o  travel and sell good. to 
dealers. No peddling. !II!'!" " 

mOhtb, hotel and travelillg eXJ,eurief 
!)ald. 110:li110K Al.6.NUFA.CTL�RIl'W <';0 . UiUClltnati,Vhlc. 

�->i.Hw'eARPt:N'fER --�� " , . , " , . . • •  , " , . ,  . •  '" 

MANUFACTURER OF FIRST CLASS TAPS AND DIES, Pawtucket, R. I. 

OTIS' SAFETY HOISTING 

Machinery. 
No. 348 BROADWAf.TJ�WB��il·. &; CO. 

ROSE'S COMPLETE PRACTICAL MACHIN 
1ST, 130 Illustrations, 876 pages, 12mo. beautIfully 

printed. Pric .. $�.iiU by mail. free ofpo8tage . 
HENRY CAREY BAIRD & CO ., 

Industrial Publishers , 810 Walnut St . ,  
PHILADELPHIA. 

IRON BRIDGE BIDLDING--A complete de
scription, wfth dimensions, working drawings, and 

�espectlves of Girard Avenue Bridge , Pb!ladelphla, Pa . 
ce��. f°'tJ':,��i\��� °l� ���'1, 

T
2�
n
a'i.l:n��

n
lf�iE�.f�h� AMERICAN SUPPLEMENT, 10 cents per copy. To be 

had at thiS olllce. and of all news agents. 

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

C 
Wltb Scroll and Circular Saw Attach
ments, SUde Rest, Too]s, &c. ; also Small 
Engine Lathes, Metal Hand Planers, &c. 
����:. db��

n
�'e;

u
�����g��fS�esc��: 

these and every tool necessary for theAm
ateur or Artlzan. Send for It. WM. L .  CHASE & CO. 

95 & 97 Liberty St. New York. 

R OSE'S COMPLETE PRACTICAL MACHIN-
1ST, 130 Illustrations, 376 pages, 12mo, beautifully 

printed. Price $2.30 by mail. free ofpostage. 
HENRY CAREY BAIRD & CO ., 

Industrial Publishers, 810 Walnut St . •  
PHILADELPHIA. 

STEAM ENGINES FOR SALE. 
l�g:��:��{e"I!���J

e
7e�':Fc�"J°

r J.,��� �n�fs';g, ��; f4xIR (sawmlIn , one 12X!', one llxti, one 10x24,  one 9x20, 
one 7x16, one 5xlO on legs, one 8x12, portable one SxIG, 
�����s �ri::

I
��J �ln��

st
oFI\\�Il:�: 

e
r�my afs"o

w fu�l:g 
8]>eclficatlone and estimates for all kInds of rope and bag
Ilil'

M���inery. Send for des".r�P
J�viJgb�lar and price. 

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

OYFUL NEWS for Boys and GIrls ! I 
VEN��'b

n
� J��t p����i�d to/1f,� !N-

Fret Sawin!!", Scroll Sawing, 
Turning, BOrlng,Drilling,Gliud. 
ing, Polishing I All on one Cabi
uet Lathe, ou Whcels. 

PrIce from 15 to $80. For Pam�lllet, 
address EPHRAIML���lr Mass 

Harrison's Standard Flouring 
and Grinding Mills 

Excel all others In Macblnery Hall In the quantity an!! 
��:�1

t
��.:'G�

n
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e
:�Eiot.W':� ':.�y

a
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f i�� market. 
Millers and others are Invited to examine their pecu· 

lIarltles. Call on or addre.s 
BDW ARD HARRISON, 

Po_t 5\!. Hec . E. No. R, Macl>1nery Hall. Phlladelphla .P .. .  

T h e  H O -A D L E Y 
P O R T A B L E  S T E A M  E N G I N E .  

W ITH AUTOMATI C A L  CUT · OFF R EG U LAT O R  
A N D  B A L A N C E D  V A LV E . 

THE BEST .·� MOST E C O N O M I C A L E�G l N E  MADE 
S E ND FO R C / R C U L A R .  

Th.J.C .HDADLEY G O .  LAW R EN C E .  M A S S .  
ST�,\T [ W H E R E  Y O U  S AW T H I S .  

ROSE'S COllIPLETE PRACTICAL MACEiIN. 
1ST, 130 illustrations. 376 pages. ll!lno, beantlfully 

printed. Price 1II",J.30 by mail,free ofpo8tage . 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, 810 Walnut St . ,  

PHILADELPHIA . 

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

In Stock, and for Sale by WILLIAM SELLERS & co . , 
PhiladelphIa, and 79 Liberty St. ,  New York. 

Price !Jsts and pamphiets on application. 

BLAKE'S PATENT 

Stone and Ore Breaker 
CruSMs all bard and Brittle Substances to required .. ize. Also, any kind ot 

for ��l'h'iltl�:i�f{����' &c. 
New..,Havent Conn. 

© 1876 SCIENTIFIC AMERICAN, INC.



Back P!YI'e . • • • • • • • • 81.00 a line. Inside Pall'e • • • • • • • • 7'3 cents a line. 
If:ngravings may head adv6rt1sements at the same rate 

ver line, bV mea8urement, a8 tAe letter preINJ. Ad
vertisement. must be received at publication ollice as 
early as Fr.day morning 0 appear in neo:t i.sue. 

L a w  r c n c c S c i  c n t i fi e S c h 0 0 I, 
HARVARD  U N IVERSITY. 

THIS School provides a four years' course In 
Engineering, leading to the degree of Civil Engi

neer, or Mining. Engineer ; Bnd four years' cour8es in 
Cheml8try, In Natural History, and In Mathematics, 
Pbyslcs, and Astronomy, each of which leads to the de
gree of S. B. A large portion of the Instruction Is the 
�h'::'h:rV��:rt 

gl::��ry 
u���t���d�t:��;;o���og��I

,
ef� 

paratu8 and Cohectlons .  Studenta of the Sclentltlc School 
:�r?�tW!itOo�"':::I��m�� ���I<I,13��:s��:��f�b�

t ?!rd 
rl"J';�:!'J'.l':e� aj'l¥:i:l§g��hiU\lA'lIs, §��r�f��a-
T�Efr¥:fI�JVJ'lTY.<iI.r�\� ���.ff.?rE

c1�UI��o
E W-

POST & CO . , Cincinnati. Ohio . 

HANllASYllE'S COMPOSITION 
For the Removal �n d P reve n t i o n  of I n cr u stat i o n  i n  steam B o i lers. 
Used b y  the principal Railroads. Coal Mines, and Gene
ral Manufacturers In Great llrltaln and Ireland Satis
faction guaranteed.  The best and cheapest In the mar· 
ket a Send for c1rcularsand testimoniaJs. 

G ' c �c:r������N�����k . 

THREE THINGS IN ONE 
- :0 :

VENTILATION of a Fire Place ; 
RADIATION of a Stove ; 

CIRCULATION of a Furnace. 

Pure Air and an Even Tempe. ratnre throulrhout a Room. 
U TaH CBNTBNNIAL," Annex Main 

Building . 
THE OPEN STOVE VENTILA

TING COMPANY, 107 Fulton St . ,  
New York . 

Bollinger's Patent 
Turbine 

WATER WHEELS 
AND 

Mill Machinery. 
ITFor Circulars, address YORK MANUF'G CO., York. Pa. 

[ESTABLISHED 1846.] 

Munn & Co. 'S Patent Otlices. 
The Oldest AlI'ency tor Sollcltlnlf Patentll In the United I!ItatN. 

THIRTY YEARS' EXPERIENCA. 
MORI'! PATENTS bave been eecure<l throngh thll 

agency, at home and abroad, tban tbronlfb any other In 
the world . 

Tbey employ as tbelr asslltauts a corps of the mOlt ex
perienced men as examiners, specl1!catlon writers, and 
draftomeu tbat can be founl!., many of whom bave been 
eelected from the ranks of the Patent 01llce. SIXTY THOUSAND Inventors bave avlllied them
lelvell Of Munn & Co. 's services In examinlnlf weir in
ventions and procuring their patento. 

MUNN & CO .. In connection with the publication Of 
the SCIENTIFIC AMERICAN, continue to examine in
ventions, confer with Inventors, prepare drawingl, Ipe
cl1!catlons, and asalgnmento, attend to III1I1i appllcatlonl 
In the Patent 01l1ce, paying the government feel, aad 
watcb.each case step by step ,.hlle pending before the ex
aminer. This Is done through their branch 01llee , comer 
F and 7th street., Wasbln8ton. Tbey allo prepare and 
IIle caveata, procure design patenta, trademarltl, and ro-, 
l8.ues, attend to rejected case. (prepared hy the Inventor 
or otber attomeys) , procure copyrlgbto, attend to Inter
ference., give written opinIons on matters of Infringe
ment, furnish copies of patents, and, In fact, attend to 
every branch of patent bn_lneBl both In this and In for
eign conntrles. 

A special notloe Is made In the SCIENTIFIC AMERI
CAN of all Inventions patented tbrongb thll agency, with 
tbe name and residence of the patentee. Patenta are of
ten sold, In part or whole, to persons attracted to the in
vention by sucb notice. 

Patento obtained In Canada, England, France,Belglnm, 
Germany, Rus_la, PruSSia, Spain, Portngal, the Brltl_h 
Colonies, and all other countrlel where patento are 
granted, at prices greatly reduced from former rate,. 
Send for pamphlet pertaining specially to foreignpatentl, 
wblcb states the cost,tlme granted,and the requlrements 
or eacb country. Copies ot Patent ... 

Persons desiring any patent Issned from 1836 to Novem
ber 26, 186'7, can be lupplled with 01llclal copies at rea
sonable cost, tbe price depending upon the extent of 
drawings and length of specltlcatlons. 

Any patent Issued since November 2'7, 186'7, at whloll 
time the Patent 01llce commenced pltntlng the drawlngi 
and specillcations, may be bad by remitting to thli Of
J!ce ,1 . 

A copy of the claims of any patent IBSned Ilnee 1836 will 
be fumlshed for ,1 . 

When ordering copies, please to remit for the aame as 
above, and s"'te name of patentee, title of invention, 
and date of patent. 

A pamphlet containing the laws and !nil directions for 
ohtalnlng United States patellts sent free. A hand
lomely bound Reference Book, gilt edgel. contains 140 
pages and many engravtnga and tebles lm,.,rtant to everJ 
patentee and mecbanlc, and Is a usefnl handhook of ref
erence for everybod, Price 25 cent., mailed free. 

Addres_ 
JroNN II; co., 

Publlsbers SCIENTIFIC AMERICAN, 37' Park Ro .... N. Y. 
BBAlJOI[ onra.-c01'ller 1l' aud 7tb �tI'e"u. ..., ub

lIIton, D. 0 

$titufifit 

ROCK·DRILLING MACHINES 
AND 

A I R C O M P R E S S O R S ,  
Manufactured � 
Send for pa�ltlei�EIGH ROClfielt�W: ��;:s. 

VELOCIPEDE CARRIAGES, OF LIGHT CuN· 

al80 Oy
S����t:��aQf::� ���:s��a�oi:��i1s ��'t1\J

c'l'�\! ' 
RWAS t!UJ:'J:'L�MENT So . �. 'ro De nad at tbls 01llce 
.. no of all news agents. Pl1ce 10 cents. 

r.:! 
� �  
-.q ":  � �  
� ��������WA�� 
The Standard-Best Stock-Finest Finish· 

J(ANUF ACTURED ONLY BY 
D. ARTHUR BROWlf II; CO. FIAherville. N.H. 

II D I O K I N S O N "S III I� • ..-II D J U S T II S L [ D I A M O N D  T O O  

- � . � .  
and Sbaped Diamond Carbon POints, Indispensable for 
Trueing Emery Wheels, Grindstones Hardened Steel 
and Paper Calender Rollers. Drilling. Planing, Moulding 
and sawing stone. J. DICKINSON , 64 Nassau St . ,  N . Y .  

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

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

Penna.13��1�t.!'I�t�rIP�2:: Pa. 
Working Models t-

r
".r�::;rrlmental y'aj�IWMiJt'k�1

6��.':fe�dSt,:,!a�� i� 
COMPRESSED AIR MOTIVE POWER.-For 

tor s8��M'{l��"l8f It'E���I1fe�W:i��E�e�� ��:�tr 
1'l� , �'L������l��s 

5 
n�':"i'nvl::f: ;:; s\�'h����:f�:'� 

Worltl. with dlmen_lonl. etc. 

AMbe8toll Ro08nlr, WIth the Improveo WhIte ASD�'to' 
����t�: �::t

nfJ':��I���¥O
o: :I�t f��i� 'Ro"�}��lmateo . 

A8be8tos Cement, for repalrlnjt Leaks on Roofs. Asbe8toll Root Paint, for Tin Roofs, IroRwork, &c. Asbestos Palnts-all colors-for structural p�rposes. 

t:t:::: ll::!"II':!eC
a':,�tld'!k'I�� c��M;:r ..: &c. 

Asbe8tos Steam Packlnll'. tlat and round, at[ olzel. SheatlolDll' Fel ..... Vel'mln-l'root Llnlnlr, &co 
These articles are ready for use, and can be .aol1y ap

plied bY !!!l one . Send for Pampnleto, Price Llsta, &c.  H. w. 10HNS 87 Maiden Lane,N,Y" 
Patentee and Manu1actnrer. l!;ltabUsbed 1tl58. 

���e:Jlt��t�r��. ��!-£��eE�� 
THE 

Bi[CIOW En[ine, 
T h e  Cheapest and Best Portable 

Engine olrcred to tbe Public. 
Prl��f 4 H"J:Be Po!er . . . . . . . . .  SOCK) 

6 . . . . . . . . .  400 .. 7 . . . . . . . . . 475 
: tre :: . . . . . . .  �' 
" 15 U : : : . : : : : :  :Q) 

Price. �
1
�t���n:�fi:��lnes : 

4 Horse Power . . . . . . . . . . . . . . . .. 150 
� to ;� Ho;,;e po��r: : : . : : : : :  � 

12 to U " I i  . . . . . . . . .  SXJ 
Send for Illustrated Clrcula. 

and Price List. 
H. B. BIGEI.OW &; CO. New Haven, COBD. 

RACING BOAT STOCK. 
SPANISH & WHITE CEDAR. 

Extra lengths and qnallty, from S-16th thick up, planed 
and unplaned. Also, !nil stock of HARD-WOOD LUM.
BER and VENEERS, MAHOGANY, SATINWOOD 
ROSEWOOD, WALNUT, &c. 

Inclo.e Stamp for Catalogue and Price-Lillt.  

Geo. W. Read & Co., 
1 86  to �OO LemA 8t.,ft.3th &; 6th sts.,E.R.,N. Y 

Watcr Whccls. 
More than tonr tln::es as 

many of Jas . Lelrel ' .  1m· 

��i:r
dwl?����� O�::I"U�� 

than any other kind. 24 
Ilzes ranging from 

diam. unrler 
240 ft . Suc" 

INVALIDITY OF STATE LAWS 
CONCERNING THE SALE OF PATENTS. 

All laws of State legislature. tbat In any manner Inter
fere with the tree sale of Patent rights, such a8 tbe re
quiring of the agent or patentee to Ille copies of patent, 
��k���'i.n��te!.�o�g�e 

p�e��tI;f
a�r"dli��P!���t�:0ra':.� 

given for �teDt.8, have �een declared unconstitutional 
r::3ge".�I�le�lrs�h�r ���t:�t��a��cfa����ho u'}.�e���� 
to Interfere with · patentees or their agents In the free 
sale of patents, make themselves liable In damagc8 and 
other punllhment. The decisions of the rnlted States 

f8X�s g\\l!';'�ft°tW4,
ar���v�.

ln �g�:rll:;'\� .
A¥:� 

had at thIS 01llce and of all newsdealers. 

PERFECT 
NE WSP APER FILE. 

-:0:-

lIUNN & CO., 
l'nbllshers Scmi:NTrPIo AllERlOAN. 

WHOI IT rn� ! 
--:0:--

As a rule, It pays best to advertIse wIlat one has to sell 
or wishes to purchase, In papers having the largest cir
culation among the cIa •• of persons likely to be Interested 
In the article.  Parties having Manufacturing Establish
ments to sell or lease, or wbo wish Estimates made for 
Constructing Bridges, Dams, Iron Buildings, Furnaces, 
Heating Apparatus, Steam Engines, Boller., Wood and 
Iron Working Machinery, Agrlcnltural Implemento, or 
Contracts for Engineering Works of all 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 all the machine and workshop. In the country, and 
Is taken at tbe prinCipal libraries and reading rooms In 
tbe United States and Europe. 

The SCIENTIFIC AMERICAN and SCIENTIFIC 
AMERICAN SUPPLEMENT have a larjter circulation 
than all other papers of their kind In the world com
blned ; and at no period since tbe commencement of tbe 
publl�atlon of these papers bas the weekly circulation 
been as large as at the present time. 

The actual Issue of tbe SCIENTIFIC AMERICAN Is 47',300 per week, and of the SCIENTIFIC AMERI
CAN SUPPLEMENT, 13,000, mal<lng tbe combined 
Circulation, 62,300 every week. 

If anything 18 wanted In the mechanIcal line, advertise 
for It In the SCIENTIFIC AMERICAN . 

If one bas a patent or machinery to sell, advertise In 
tbe SCIENTIFIC AMERICAN. 

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

For rates, see the first column of tbe last page Of this 
paper. --: 0 :---

The SupplemeDt. 
Kext to the SCIENTIFIC AMERICAN, the SCIEN

TIFIC AMERICAN SUPPLEMENT has tbe largest cir
culation of any paper of Its class published. Tbe SUP
PLEM.EN T �s a distinct puhllcatlon from tbe SCIEN
TIFIC AMERICAN , and bas a large circulation other 
than among the subscribers of the regular edition. 
Terml for advertising $re very low, as fOllowl : 
Back Paqe, tintm corer . . . .  35c. a line t EACH 
Imide P<J(1e • • • • • • • • • • • • • • • •  25c. a line f INSERTION. 

Discount for large space, and to quarterly advertise 's. 
Address tbe pnbllshers, 

Munn & CO., 
3T Park Row, New York. 

Stone Ohanneling OR 
Qua¥rying Machine, 

WARDWELL PATEN.T, 

FOR CUT'I'ING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QU ARRIES. 

8TEAJII STONE CUTTER CO., RUTLAND, VT. 
SOLIII PROPRIIIiTORS AND JolANUFACTUBERS. 

�J':::: r..��ly:c't.'I!,:��a.1�I:�la Exhi.,itlon, 
NOIf-COllBUSTDSLE STEAII BOILER Ie PIPB 

COVEaIBG 
SC H L E N K E R'S 

Station ary-Die and Revolvi ng-Die 

Bolt Cutters. 
THE BEST AND CHEAPEST MA;DE. 

HOWARD IRON WORKS, Buftalo, N. Y .  IT Send for Catalogue . ..,Ml 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G .  ROGERS & CO . ,  Madison, Ind. ar- Send for book on Boller Incrustation. 

Portland and Keene's Cement 
From the hest'London Mannfacturers. For sale by 

J AMES aNAND, 85 Beekman St. ,  New Yorl!.. 
A Praatlcal Trear.18e on Cement furnished for 2!1 cento. 

PUNCHING For'-the Be8t and Cbea� 
A1fI> e8t a<ldress ,THE STILES 

DROP PRESSES & PARKER PRESS CO • •  
• MIDDLETOWN t COliN. b N i agara 

=_ Steam P u m pWorks 
ESTADLISl[lID 1826. 

CHARLES B. HARDICK, 
N o . � 3  A d a m .  S t r e e t. 

BROQKLYN. N. Y. 

[SEPTEMBER 1 6, 1 876. 

The Tanite Co. ,  
STR O U DS B U RC,  PA. 

EMERY WHEELS & GRINDERS 
GEO. PLACE, Gen ' ! .  Agent for N. Y .  city and State . 

Machinists' Tools. 
NIrW and IIlli-BOVED PATTBRNS. t�the;' I11

Pi��r;,loDrills, &C. 
NEW HAVEN MANUFACTURING CO. New Haven, Conn . 

M. SELIG JUNIOR lie CO. 
Importers of American Mact.lnery, 'rOOIS, Agrlcultura 

���r'�e:tl�;c��z:�sa��t!'J'�sJll�Port Hardware and Ma-

LONDON, ENGLAND, and BERLIN, GlIRHANY. 

PORTLAND CEMENT 
ROMAN & KEENE ' S .  For Walks, Cisterni. Fonnda
tlons;Stables, Vellars ,Brldges, Reservolrs .Brewerles . etc .  

Remit 10  cents for Practical Treatise on Cemento. 
S .  L. MlIIUlHANT & Co. ,  76 South St. New York . 

PREPARATORY SCIENTIFIC SCHOOL, 
Warren Academy, Woburn, Ma8s. For Circulars, ad-
dress L. S. BURBANK, PRINCIPAL . JZOGARDUS' PATENT UNIVERSAL ECCEN

TRIC MILLS-For ndlng Bones Ores, Sand Old 
ruclbles, Fire Clay, <Fu:.nos, 011 Oake ,  Feed, Com, 

Corn ana. Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
�fJ?�8an�O!t�ie��;O:::�ot 1,1:�e:nd 

A�be�\�8er :fft:: 
Also for Palnto , !'rlnters' Inks, Paste 'lliacklng, etc. 
JOH:!i[ W. THOMSON, succeBlor to JAMES BOGARDUS comer of White and Elm Sto . .  New YorK 

DAMPER BEST AND LEVER 
REGULATORS GAGE COCKS . MURRILL &; KEIZER, 44 Holliday St., Bait· 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

t, B. FRillLII, V. Pra't. J. I. ALLEI, Pra't 
J. B, PIERCE, SII:'J. 

N O Y E' S 
!!,;M!g��!!t!!,W 2Fe�� 
Millstones, Portable Mills, Smut Mllchines Packer., M II I 
Plek8, Water Wheels, Pullel.s· and Geartng, speclall), 
adapted to 1I0ur mlllsj . ��n:O¥E

c:'�j�'iinlralo . N. Y .  

OF TBB 

SCIENTIFIC AMERICAN, 
FOR 187'6, 

THE .OST POPULAR SCIENTIFIC PAPEli 

IN THE WORLD. 

TIIIBTY·FIR8T YEAR. 

VOLUME XXXV.-NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the first day of Jul y ,  
1876, a new volume commenced. I t  will contlnu e 
to be the aim of the publishers to render the COD· 
tents of the new volume more attractive and use
ful than any of Its predecessors. 

To the Mecl/,atnic and Manufacturer. 
No person eIlgll4!'ed In any of the mecbanlcal pur

suits should think of doing without the ScIEN
TIFIC AJlERICAN. Every · number contains from 
six to teli engravings of new machines and inven
tions which cannot be found in II.Ily other publicu
tion. 

The SCIENTIFIC AMERICAN Is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventlons,Agnculture,Commerce 
and 'the Industrial pursults generally; and It Is val
uable and Instructive not ouly In the Workshop 
and Manufactory, but also 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 Men and Employers, In all the various arts. 
TERMS OF SUBSCRIPTION - POSTAGE PAID BY US. 
One copy Scientific American, one year . . *3 20 
One .copy Scientific American, six months. 1. 60' 
One copy Scientific A merican,three months 1 .00 
One copy Scientific American and one copy 

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

The ScientifiC AlDerlcan SupplelDent. 
A weekly paper, uniform in size with the SCIEN· 

TIFIC AMERICAN, but a distinct publication. It 
oontains working drawings of engineering works, 
and elaborate treatises on evcry branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An Illustratcd cover protects the hand
somely printed sheets. Price, $5.00 per annum 
Single copies 10 cents • 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or· 

ders and drafts payable to 

MUNN & CO ., 37' PARK ROW, NE W  YORK. 
THE " Sclentiflc American" is printed with 

CRAS . ENE U JOHNSON & C O ' S  INK.  Tentb and 
Lombard St • •  , Pblladelpbla, and 59 Gold· St . .  N ew York 

© 1876 SCIENTIFIC AMERICAN, INC.




