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IMPROVED DEODORIZING EXCAVATING APPARATUS. 

We devote our initial page this week to engravings of an 
improved apparatus for removing any kind of thick, semi
liquid material.or fluids heavily laden with solid obstructions, 
from vaults or excavations. The widest application such a 
machine necessarily finds is in the cleaning of cesspools, 
and similar receptacles for refuse, for which work it is re
markably well adapted in construction. The device, as re
pre�ented in Fig. 1 ,  consists of a pump which raises the 
material and forces it into the tank. The air at the same 
time driven into the latter, escapes through a deodorizer 
sho wn at the front part oi the truck, and is there deprived 
of all noxious emana
tionA by percolation 
through a suitable 
chemical solution. In 
this last respect the 
apparatus differs from 
others, in which the 
deodorization is ac
complished by forc
ing the air through 
burning charcoal ; and 
among the advantage� 
th us claimed to be 
realized, b"sides the 
more complete re
moval of foul smells, 
is the obviation of 
sparks from the fur
nace, which a strong 
blast might throw 
upon and thus endan
ger adjacent build
ings. 
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end of the up stroke of the pump, may remain caught be
tween the outside of the tube and the inside of the barrel, 
the rubber on the down stroke will be forced around the ob
struction, and sufficient surface will pack against the barrel 
to render the valve perfectly tight. 

One of these valves is placed at the inlet orifice and the 
other at the outlet, each opening in the same direction, so 
that the up stroke of the pump which opens the inlet closes 
the outlet, and vice ver8a. No material passes through the 
piston, and only liquid matter comes in contact with that 
portion ; sand, gravel, stones, etc., being heavier, fall to the 
bottom, thus avoiding all grinding of the cylinder, while 
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may be of equal strength with the pieces which they connect. 
5. To place the fastenings in each piece of timber S3 that 
there shall be sufficient resistance to the giving way of tbe 
joint by the fastenings shearing or crushing their way 
through the timber. 

••••• 
The Sinkin� oC the Vanguard. 

One of the finest vessels in the British navy, the Van· 
guard, was recently sunk by her consort, the Iron Duke, 
through an accidental collision during a fog. The Vanguard, 
it seems, was leading, and, suddenly sighting a large mer
chantman ahead, in accordance with the usual rules of the 

road ported her belm. 
In so doing she pre
sented her broadside to 
the Iron Duke, which, 
though nndered invi
sible by the fog. was 
closely following. Be
fore the Vanguard 
c01:l1d get out of the 
way, the Iron Duke 
crashed into her. Both 
vessels were heavily 
armored, and hoth es
pecially built for ram
ming. The result was 
that the Iron Duke's 
prow cut into her con
sort's broadside as if 
it were so much paper. 
The strict discipline of 
the man-of-war avert
ed what probably 
would have been, ill a 
merchant passenger 
vessel, a fearful loss 
of lift', as, in the very 
short time which in
tervened between the 
shoc1r and the sinking 
of the ship, the entire 
crew of 450 men was 
safely removed in the 
boats. 

The essential fea
tures of the system 
lie in the construction 
of the pump. Thi� 
consists first of a bar. 
reI, mounted on trucks 
and provided with 
h .. ndles for conven· 
ience in transporta
tion , and second, of a 
Fimple pump cylinder 
placed at right angles 
tberet) and contain
ing a piston operated 
by the lever shown in 
t.h" hands of the 

JOHNSON AND NETTLETON'S DEODORIZING EXCAVATOR. 

The vessel cost, it is 
said, $2, 500, 000, and 
this loss is still fur
ther increased by all 
the personal property 
of tbe crew sinkiug 

figure. To each end of t'Je barrel is connected a section of 

hose, hy means of a simple and effective form of coupling. 

The pipe which leads from th'l vault is secured to the more 

elevated end of t he barrel when the latter is placed for work

ing, so that the natural tendency of the material is to flow 

directly into the pump. The other hose of course lead s 

from the pump to the vat in which the refuse is carted 

away. 
In all apparatus designed for pumping out the contents 

of cesspools, etc., the main difficultv encountered is to con

struct the valves so that they will allow of the passage of 

solid suhstances as large HS the pump barrel will admit, and 

at the same time remain tigbt for fluids: and this without 

becoming choked so as to render necessary the repeated dis

memberment of the machine in order to clear them. In tan

neries where similar material is dealt with, the old boot 

leg- v�lve has long been employed ; but t.o this the objection 

is mged that. gravel or small solids are liable to fall between 

the sides of the valve and the barrel, and so ultimately to 

prevent the opening of the valve. To obviate this trouble 

the novel form of valve represented in Fig. 2 has been de

vised, and to this it is desired especially to direct the atten

tion of the reader. It consists of a section of strong rubber 

tube A inserted into the barrel, B, for �ome distance from 

the �nd: This done, the lower edge of the tube at the end is 

brought up against the upper and opposite edge, and the two 

thicknesses of rubber are fastened together and to the inner 

peripbery of. the barrel. A metal strengthening plate is 

added to the valve, and to this is hinged the spoon-shaped 

piece, C. 
From this construction it will be seen that the action of 

the pump mus .. draw the material under the tube and be

tween it and the barrel, and further that any solid capable 

of being pushed bet ween these surfaces will easily pass 

through. The return stroke of the pump, forcing back on 
the valve, acts on the inside of the tube, B, pressing the same 
tightly against the entire periphery of the barrel. The ob· 
ject of the metal piece, C, is to receive the compact of hard 
substances and thus shield the rubber tube. The inventors 

inform us that,no matter how large the object which, at the 

from their own gravity they move forward to the mouth of 
the second or outlet valve. 

The inventors have exhibited to us huge stones and ob
stlUctions which it would appear must prove a stoppage to 
any pump, but which, tbey affirm, were easily drawn through. 

li'ig. 2 

The apparatus is now on exhibition at the American Insti
tute Fair in this city, where it may be inspected. Patented 
by A. W. Johnson and 1I. A. Nettleton , June 15,1875. For 
further information address the manufacturers, Messrs. 
Mathewman & Johnson, New Haven, Conn. 

•.•. e 

Joints In C arpentry. 

Professor Rankine sums up the principles, which should 
be adhered to in designing joints and fastenings in carpen
try, concisely as follows: 1. To cut the joints and arrange 
the fastenings so as to weaken the pieces of timber they 
connect as little as possible. 2. To place each abutting sur' 
face in joint as nearly as possible perpendicularly to the pres
sure which it has to transmit. 3. To proportion the area of 
each surface to the pressure which it has to bear, so that 
the timber may be safe against injury under the heaviest 
load which occurs in practice ; and to form and fit every pair 
of such surfaces accurately, in order to distribute the stress 
uniformly. 4. To proportion the fastenings so that they 

with the ship. The casualty furnishes, however, an expen
sive but nevertheless valuable experiment as to the powers 
of the ram. The Vanguard is the first modern ironclad 
upon which the capabilities of this terrible weapon have 
been tested. Even the very heavy armor proved no protec
tion to the blow delivered at the moderate speed of five knots 
per ·hour. The effect of impact, had the ironclad been dri
ven at double or treble that speed, as she might be, can be 
imagined. 

The Vanguard was well provided with compartments, but 
these, though airtight, and hence buoyant when sealed, 
were, at the time of the accident, not all closed. To those 
that were shut. the fact of the ship's remaining above water 
as long as she did (one hour) is due. 

.·e . •  
Dr. Leverett Bradley. 

Dr. Leverett Bradley died recently in Jersey City, N. J., in 
the 77th year of his age. 

For a number of years past Dr. Bradley has been well 
known as an electrician of considerable ability ; but he is best 
known from the invention, which he patented in 1865, for 
winding helices with uncovered wire. In 1859 he secured 
a patent for an automatic telegraph apparatus, with which, 
on a short circuit. he succeeded in recording about 15, 000 
words per hour, but he was unable to practically work the 
apparatus on a telegraphic line of ordinary length. 

In 1873, he obtained a patent for an apparatus for electric 
measurement, being a combination of a tangent galvanome
ter and rheostat, which proved very successful , and is now 
being much used in colleges and other institutions of learn
ing as a means of instruction and experiment. 

••••• 
ProCessor Sallluel D. Tllllllan, LL.D. 

The death of Professor Tminan, which occurred on the 4th 
of September last, will be deplored not only by the members 
of the American Institute, with which society he has been 
identified for many years, but by scientific men throughout 
the country. Few men bave attained so wide a knowledge 
of every branch of mechanical, scientific, and general learn
ing ; and few have worked more earnestly}n behalf of the 
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mechanic and the inventor, and toward the furtherance of 

scientific progress. Professor Tillman was a native of 

Utica, New York, and was born in 1803; he graduated at Union 

College, and subsequently studied law. About twenty years 

ago, he came to New York and devoted himself to scientific 

and literary pursuits. Becoming a member of the American 

Institute, he was elected corresponding secretary and also 

chairman of the Polytechnic Club, which positions he held 

at the time of his death. He edited the transactions of the 

Institute, published annually, and also wrote several essays, 

principally on musical and chemical subjects, which exhibit

ed marked ability and originality of thought. 

Jtitntifit �mttitln. 
MUNN & CO., Editors and Propriet01-�. 

PUBLISHED WEEKLY A'J: 
NO. 87 PARK ROW .. NEW YORK. 

O. D_ MUNN. A. E. BEACH. 

TERMS. 
One copy, one year, ,po tolLage il1cluded . . .. . ... .. . . .... . .... ... · . · · , · , · ·  .S3 20 
One c.opy. six moutllfs, pOHtageincluded . . . . . .. . . ... .... . ... - ......... 1. 61) 

Club Rate .. . 
Ten copies , oue year, eaoh $270, postage included ................... $;l?, 00 
() ver ten cupic:1, ::lame l'ate eaeh, JJo8tage Included.. . . ... . ..- ..... 276 

�By Uw new law, postagtj 11::1 payaule ill advauee lJ'y t,he pub11811eI'�. and 
the subscriber then receives the paper free of charge. 

SO'fE.-Persons subscribIng will please to give thbil' full llli�lel!l. aut.! Post, 
Ottice and State address, plainly written. and also bltate at WhICh time :hey 

wish their subscriptions to comnwnce,otherwise the paper will lie sent rr�m 

t11e receipt of the order. When T'equested , the numbers CUll be bupphed 

from January 1st, when the volume commenced. In case of chall�lng resi· 

dence, state former address. us well as give the new one. �o charW;t'li can 

J citufific �tutrirau. 
comparatively modern races whose na1lles appear in the 
songs and traditions of the early history. 

Still,comparative philology has done much toward making 
out the affinities of existing races in both worlds with those 
that preceded them at the dawn of the historical period; and 
the linguistic connection between the native races ef America 
and those of the eastern hemisphere seem to be far closer 
than has been supposed of late. 

Senor Lopez, who has given much time to the study of the 
languages of South America, goes so far as to assert, in his 
Races A1'yennes du Peron, that the descendants of the Incas 
still speak an undeveloped Aryan tongue; and that their an-
cestors must have come from the same stock which fur
nished the great inflected languages of India and Europe, 
our own among them. He finds their language-the Quichua 
still spoken over a large part of Ecuador, Peru, Bolivia, and 
the Argentine Republic- full of Aryan roots, though it re
mains at a pre-Aryan grammatical stage, the agglutinative. 
His inference is that,before the grammatical forms of Aryan 
speech had been developed, there had been a separation of 
the people speaking the yet undeveloped tongue, the por
tion represented by the ancient Peruvians failing-as all 
non-Aryan races have done-to carry on their linguistic 
changes to the inflected stage. 

The a.uthor of the latest comparative study of the dialects 
of America, Robert Ellis, is quite willing to grant that the 

Aryans were akin to the ancient Peruvians (all languages 
pointing more 01' less clearly to a single original source),but 
not that they were next of kin. "'fhe American nations, 
considered as a whole," he says (Peruvia Scytldca, page 3,) 
" and the Iberian and Turanian natio�s on the shores of the 

Pacific opposite to Pt'ru, must, I think, stand before the 
Aryans in this respect." In other words the Quichua lan
guage is a highly developed representative of the American 

family of languages, and t.hese as a whole are more nearly 

related to the Iberian and 'furanian languages than to the 
be Illl;tde uIlle�s tlH� iormeraddress Is given. 

: Aryan. Indeed the Americans, the Iberianb,and the Turanians 
are regarded by him as branches of one race--Rask's ,( Scy" 
thians." VULUME XXXIII., No. 15. INE\Y l:)ERJE�.1 '1'ltir·tieth YNtr. 
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THE RELATIONSHIPS OF NATIVE AMERICANS. 

There has been so much wild gUilsswork indulged in, 
with regard to the origin and racial affinites of the natives 
of this part of the world, that any new attempt to determine 
who they were or where they came from is more apt to be 
received with derision than with over credulity. History, 
tradition, and archreology have been appealed to, in turn 
and all together, to settle the question, but it has refused to 
be settled. Now the younger science of comparative philology 
essays the task, with, let us hope, a better promise of sue-
C88S. 

The task is lin enormous one, lince all the dialects of 
America must first be compared with each other, then eol
lectively with all the dialects of the old world, particularly 
with the little known dialects of the old world of antiquity. 
Unfortunately the task is too generally complicated with 
irrelevant questions of migration, points of original disper
sion, routes, etc., questions which there can be little hope of 
answering save for the most recent of national origins and 
movements It Hes with geology-not history or philology
to tell where man originated, and when. In course of time, 
may be, traces of man's earliest migrations will be discovered; 
but for II long time, probably, the data for determining the 
order of his conquest of the earth must remain hidden under 
soil and sea. Certainly every attempt to account for the peo
pling of America by migrations along existing routes must 
be obvionsly absurd, since the evidences of man's presence 
here point to an age anterior to the geographical conditions 
by which thoile routes came into existence. Whether the 
UIIW world waii first slittled from th8 old, the old from the 
new, or both from some continent now submerged, there is 
as yet no evidence for deciding. We doubt the possibility 
of determining absolutely the relationships even of those 

Evidence of tho close relationship of the Qulchua language 
with the other dialects of America is found in their numerals. 
Comparing them again with the numerals of Africa, Asia,and 
Europe, the nearest parallels are found among the Tura:qians 
(Tungu&ians, Samoyeds, Turks, Chinese, Siamese, Malays, 
etc.), and the Iberians (Circassians, Georgians, Basques, etc.) 
The Aryan and Semitic parallels are more remote. "The 
Quichua numerals," says Mr. I<Jllis, "plainly connect the 
ancient Peruvians with he nations of the old world, their 
nearest kindred there appearing to be the Turanians, espe
cially those of the yellow race." 

The same is learned from a comparison of the personal 
pronouns of these different peeples; and similar testimony is 
borne by the parallels existing in American and Turanian lau
guages between the forms of words for man,woman,head,hair, 
eye, nose, mouth, tongue, ear, hand, foot, bone, blood, sun, 
moon, star, sky, day, night, tree, stone, egg, bind, fish, ant, 
etc., words sure to be found in jlvery language, however 
primitive, and of Ruch common use that they are little likely 
to be lost or changed in course of centuries. The inference 
drawn from a comparison of this class of words, as found in 
dialects of every race and every part of the world, is that the 
ancestors of the Iberians, the Turanians,and the Americans 
were more closely united to each other, by race and speech, 
than either of them were to the Aryans, the Semites, or the 
Negroes. In other words any tribe of Indians is more directly 
related to the Chinese than the�e are to the Hindoos: more 
nearly related to the Basques than these are to their �panlsh 
neighbors. 

Supported. as it is hy milch evidence drawn irom the stores 
of archreology, architecture, national customs, etc., this 
testimony of comparative philology seems worthy of a good 
deal of credit. If future researches sustain it, our fast de
caying Indians might boast-if they were able to appreciate 
the honor-of family ties of no mean order: with Etruria of 
old; with the mighty Empire of Gengis Khan in Marco Polo's 
day: with China and the rising empire of .Japan in our own 
times. 

... , .. 
AMATEUR ENGINEERING. 

An effect of the widening use of steam machinery is that 
it tends to raise up a multitude of men who-trusting rather 
to that familiarity which breeds contempt than to the prac
tical knowledge of the nature and properties of steam which 
every trustworthy engineer must have-are ever willing, if 
not eager, to step into the engineer's berth. They have seen 
an engine run, day in and day out. Perhaps they have helped 
occasionally to run one. At any rate, they have worked 
about lin engine II good deal ;  lIud liS the engineer does not 
impress them as a man of remarkable ability, they do not 
see why anybody cannot do as well lIS he. At least, they 
are confident thai they can, lind, in ease of emergency, are 
wilIin&, to put their kmlwledge (or their lack of it) to a test. 

vVhen the emergency arises, employers are too apt to give 
such amateur engineers a chance to tl'Y their hand. The 
actual engineer is called off suddenly, is sick, or otherwise 
kept from his post. Somebody must take his place or every 
body must stop work. What shall be done? 

Dick is handy. Not a regular engineer, to be sure, still It 
bright fellow who knows an engine well enough to keep it 
running if all goes right; and the particular engine, the 
engineer says, is in such good condition that it will almost 
run itself. So Dick is called in and the gap is filled. Some 
times the engineer Is away longer than was anticipated; 
sometimes he never comes back. Dick has done well so far; 
he has gained �OlIle experience in caring for the engine; and 
if he is willing and modest in his charges�of conrse, he 
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won't expect a full flEdged engineer's pay at first-his sud 
den promotion is likely to be a permanent one. He may tum 
out equal to every emergency: then, again, he may not. 

It is not long since a case of the kind resulted, in our har
bor, in the blowing-up of a crowded ferry boat. Thele waH 
a terrible list of killed and wounded; and Dick (an illiterate 
negro) was returned to his proper place as dt.ck hand or fire
man. It was criminal, in the first place, to let him step out 
of it. 

But a few weeks since an English manufactory was blown 
up, killing several workmen. The regular engineer was 
absent, sick; and the substitute, who succeeded in making 
such a mess with things, was one of the workmen, promoted 
for the occasion on the strength of his pretended ability to 
run an engine-ability gained from observation, apparently, 
since his engineering education was but the sllghtest, and 
his practice as limited as it was disastrous. 

With characteristic deference to the rights of property, the 
coroner's jury in this case modestly suggested that, in future, 
the proprietors of the works wouid do well not to trust their 
boilers with anyone in whORe capacity they had not perfect 
confidence! 

In a leading family paper we saw, the other day, a well 
written story, telling "How Tom became an Engineer." 
TOll! was of the genus loafer: specific habitat, a country 
railway station. The llight of his ambition was to run un 
engine. A commonplace lad would have gone to work in a 
locomotive shop. or, more modestly, would have begun by 
shoveling coal as fireman. Not so Tom. He was to be 
engineer or nothing. So he loafed about the station, watch 
ing his opportunity_ Hig time came with a smash-up on the 
road, a relief train called for, and no engineer at lland. Of 
course Tom volunteered, was accepted, and performEd his 
task with the elan of all great geniuses. Equally of comBe 
he was thereupon made master of an engine, and speedily 
rose to be president of as many railways as if his name had 
been 'l'om �cott. 

'rhe moral of the story is plain, and very encouraging to 
all boys given to loafing about railway stations. It is sig
nificant, too, of a prevalent belief that the art of managing 
an engine comes, like Dogberry's reading ann. writing-by 
nature. Sueh It belief, however covert, cannot prtvdil to 
any extent without frequent occasion for putting it into 
practice. With regard to the entrusting of boilers to incom
petent amateurs, we have evidence for believing it far too 
common. The wonder is that more explosions do not occur. 
and the risk of seriolls accident from this source is likely to 
continue just so long as presumption and general smartness 
are allowed to take the place, even temporarily, of tecbnical 
skill gained through patient and studious apprenticeship. 

Steam is a clever giant, an obliging servant; but, lIke all 
giants, it will not stand fooling, and is obedient only when 
under the band of a master_ 

••••• 
TEASPOONFULS. 

Everybody knows that cookery book recipes are rarely 
exact. They say what they do not mean, and do not say 
what they do; and in the majority of cases, leave no small 
amount to be interpolated or understood by the wisdom of 
the user. To them is to be ascribed such standards of 
measure as the teacupful, and the teaspoonful or tablespoon
ful; and oecasionally the exasperating pennyworth or hand
ful. So long as the cookery originators keep these stand
ards to themselves---even if they must, in their multitu
dinous pUblications, inflict them on the unfortunate house
wife-we shall not complain, because we are USEd to it; but 
is it not about time that some one's voice was lifted up in 
condemnation of the tablespoon and teaspoon being measUfPS 
in physicians' prescriptions? Will some M.D. give us his 
idea of a teaspoonful � "A drachm," he will probably in
form us. Then WIly not write drachm on the prescription? 
Because every one has teaspoons, and few have drachm 
measures, perhaps? See how absurd this is. We took cc
casion recently to abl!: a large silver warfl dealer how many 
sizes of teaspoons were made. He could. not answer us defi
nitely, but he supposed Illore than a dozen_ He showed us 
four teaspoons, of which one was fully twice the size of the 
other. One held fully a drachm and a half, the other per
haps two thirds of a drachm. These variations were in 
teaspoons known as teaspoons to the trade. 'Vhen we con
sider that every thing smaller than a tablespoon, from a 
moderate sized dessert to the smallest coffee or berry spoon, 
is known to the average housewife as a teaspoon, the 
chances of still fmther variations are greatly increased. 
Again, the oizes of the �poons follow closely the prevailing 
fashions. At present, the style is large; fifteen years ago, it 
went to tke other extreme. Consequently, a recipe in an old 
book which talks about teaspoonfuls is certainly unreHa 
ble now. 

A manslaughter case came before It coroner's jury in Eng
land recently, on tbis very point. The prescription gave 
directions to give II child a teaspoonful of a drug of which 
a small quantity would not ordinarily be deadly. A big tea
spoonful, probably half as much again as was contemplated 
by the prescriber, was administered, and the child died_ 'fl: e 
jury took these facts into consideration, and fonnd a verdict 
accordingly, which absolved the person who followed the 
directions of the prescription from blame. 

It is a very easy thing to abolish this arbitrary stannard, 
since a simple and very excellent substitute is found in 
apothecaries marking the sides of their phials in drachms, 
etc., as they now do their glass measures. This might easily 
be done by projectioDH on the glass, made during the shuI' 
ing of the bottle. 'l'ilen the patient can have the exaLt 
amount given to him ill a teaspoon of any kind, 8hape, siZe', 
or pattern. 
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PROPORTIONS OF BOILERS. 

A common question , among the many that are sent to us, 
is as follows :  " What arB the dimensions of a boiler suitable 

for an engine of a given horse power '!" It is impossible to 

ans wer this question general ly , from the fact that the econ

omy of engines of different design varies so greatly. 'rhus , 

while a large engine of the mo�t approved form may prodnce 

an indicated horse po wer with a consumption of 15 Ibs . o f  
stp-am per hour, i t  is not uncommon t o  see engines which re
quire many times this amount. When the amount of steam 
required, however, is known, it is possible to give approxi 

mate figures for the dimensions of a boiler that will evapo · 

rate this amount of water, and an approximate estimate can 

also be made of the quantity of steam which will be required 
for any particular st.yle of  engine.  We propose, in this arti

cle, to consider these questions in detail, and give plain 
rul es, which will doubtless be o f  interest to very many of 

our read ers. The data upon which these rules have been 

constructed are taken from the most reliable records at our 

command, and give the re�ults vf average periormance ; so 

that very good bOilers will do much better than is indicated 

by the r ules , and some few will fall below this standard . 
This, ll O WtlVer, is to be expected from any general rules for 

cases of this nature . 
A. Dimensi ons suitable for a boiler which is reyuirtld to 

hav e a given e �aporation : 

(It) 'fo ascertain the Irrate surface, in square feet : Divide 
the number of poun d s of water to be evaporated per hour, 
from and at 212°,  by 75, for cylinder boilers ; by 77, for flue 

boilers ; by 78, for t ubular boilers ; by 80, for locomotive and 
vertIcal boilers . 

Evaporation " from and at 212' " sig-nifies evapora tion at 

atmospheric pressure, from feed water having a temperature 
o f  212° .  This is assumed as a con venient standard, since in 
practice the pressures at which e vaporation takes place and 
the temperatures of the feed water are quite variable. T wo 

t ables are appended , by the aid of which the necessary re

dllctions can readily be made. 'rhe second tabl e is taken 
from Professor Hankine's " Treatise on the Hteam Engine. " 

'l'A BLE 1 . -I'R lC88 UH]'; AND Tl,MPERATUHlC OF' 8"l'EA)l. 

volume ; and in the use of the term " horse power, " th e 

effective power t hat can be exerted to produ ce useful work, 

and from which the power required to overcome the friction 
of the engine has been ded ucted , is to be understood . ] 

Multiply the number expressing the horse power of the 
given engine by the amount of water required per h our for 
one horse po wer . as given in the accompanying table : 
Pressnre ot P01lnds of 

I 
Pressure of Pounds of 

Rteam in water pel' steam in water per 
boiler by d'l'cctiyc bOiler br effective 

gag(� . hor�e power gage . horse power 
per hour . per hOUl' .  

10 118 60 75 
15 111 70 71 
20 105 80 6S 
2G 100 90 65 
30 93 100 ti3 
40 84 120 61 
50 7!l 150 58 

The following example calls for the ap plication of all the 
foregoing rules : 

\Vhat are the d imensions of a tubular boiler for an en·· 
gine that is to develop 4� hor£e power, with a steam pres· 
sure of 100 Ibs . , the temperature of the feed water being 
ltiOo '! 

The equivalent evaporation required pta Ilor�e po wer per 
hour is 1 ' 1  times 63, or 6913(f Ibs. The total equivalent 
evaporation is 4� time,,; 69 1110-, or about 312 lbs. Hence the 

grate surface, being the quotient arising from dividing 312 
by 78 , is 4 �quare feet. The heating surface is 30 times 4, 
or 120 square feet. 

The cross section of the t ubes should be a bout 0 '5i)ti sq uare 
feet (4 times 0 '134), or it should vary between the limits of 
0'5 (4 times 0 ' 12.5) and 0'5'72 (4 times 0 ' 143) square feet. 

- .... - � 

SUSPENDED ANIMATION AS A PRESERVING AGENT .  

Among the many experiments which have been made in  

order to discover some way of  preserving fresh meat for an 
indefinite period of time, none have a>l yet been conducted , 
so far as we are aware, with the objeet of finding out how 
to keep the flesh other than in a dead state , to preserve, in 
other word s.  the living animal itself. A rather anomalous 

Pl'eb�Ul'e Temperature 
by gage .  Fahrenheit . 

Prcs:.;nl'e 
by gage.  

'�'i:gFe
e
;;��y{� suggestion , the reader may say to himself, for will not the 

mere presence of li fe answer that end � Certainly,we repl y ,  
if the animal be fed and cared for, and that is not the ques
tion . The problem we set out with is : How can we box up 
an ox, for example , in the n arrowest �pace, strike him into 
the hold of a vessel, pile oth er boxes of oxen on t.op of him 
like bales of goods, nail down the hatches, and transport 
our bovine cargo for a hundred days ' voyage, and at the ex
piration of that time take out our animals, kill them, and 
proceed to eat them up ? 

0 ��12Q  
10 239') 
2U 25ft 
au 274 ' 
40 287' 
riO 298 '  
UH ;107° 
';'0 i116" 
RO 3240 
90 SRI " 

1 1 0  
120 
130 
14.0 
150 
HiO 
170 
180 
190 
200 

344" 

356" 
361' 
il6ti° 
3700 

37DO 
384" 
388' 

In all original investigation s .  there is but one SO Ul'C<' for 
an �wel'S to our questions,  and that is Mother Nature. \Vhat 

100 3;l8�  
____ " ___ .. _____ � ___ . __ hints, then , will that venerable dame acco.rd. which seem to 

'l'ABlo b: II . -�·AC'roH� OF' b:VAl'O ItATION. bear on our subj ect. and through which at some time perhaps 
a clue may be found leading to a solution ? Three : fi.rst , the 

--'i'emuerature i Temp erature of the feed water . . 1 h f d '  h 1 of the 1 - :120--3li;- ti8 ;-�6' 1040 1220� 1580 - 176" 194' 2120 power which some alllma s ave o . ren ermg t eir natura 
steam. ! prev u tterly insensible for an indefinite period ; second, the 

2l2' . . . . . . 1 ' Hl ] ' 1, 1 ' 1 5 l ' l� 1 ' 11 1 ' 1 0  I ' O� 1 ' 06 I · U4. 1 ' 02 1
1 :0

0
01. pec�liar effect of cold on some of the lower animals, which 280' . . . . . . . .  1 ' 20 1 ' 18 1 ' 16 1 ' ]4 j ' 12 1 ' 10 1 ' 08 1 ' 06 1 ' 04 1 ' 02 I UH' . . . . . . . .  1 ' 2U 1 ' 1 8  1 " 11; ] ' 14 1 ' 13 ] ' 11 ] ' uu 1 ' 07 1 ' 05 ] ' 03 ] ' 01  reduces them to a state not death, nor yet the ordinary t.or-

'Wti' . . . . . . . .  1 ' 2 1  1 ' 1 9  1 ' 1,' 1 ' 15 1 ' 1;1 1 ' 11 1 ' 09 1 ' 01 1 ' 06 1 ' 0·1 [ ' O'J pi dity caused. by low temperat1ll'e in other o r ganisms ;  third , 
2HlO . . " . . . .  1 " 21 1 ' 20 1 ' 18  ] ' 1 0  1 ' 1 4  ] ' J 2  1 " 1 0  l 'U8 1 ' 06 1 ' 04 1 ' 02 hibernation . We propose to consider, briefiy, each in turn . 302° . . . . . . . . 1 · ,;2 1 ' 20 1 ' 18 I ' W  J ' 1< 1 ' 12 1 ' 11 1 ' 09 1 ' ()7 l ' U5 1 ' 03 

There abounds in thi s country a peculiar species of wasp ';200 . . . . . . . .  1 ' 22 1 ' :11  1 ' 19 I ' n  1 ' 15 j ' l :; I ' ll 1 ' 09 1 ' 07 1 '05 l 'OB 
'·;:,Ro . . . . . . . .  1 ' 2:; 1 ' 2J  1 ' 1 �  1 ' 17 1 ' [:; 1 ' 14 1 ' 1� I'W l ' OR l ' Oli 1 ' 04 known as the " digger. " The male in sect d oeH no work, lmt 
'151i" . . . . . . . .  [ ' :l3 [ ' 22 1 ' 20 l ' lS 1 ' 16  1 ' 14 1 ' 12 1 ' 10 1 ' 08 1 ' 0. : ' 04 t.he female does the double duty of bearing offspring and 
'17-1° . . . . . . .  1 24 J ' o·, 1 ' 20 l ' I R  1 ' 1 7  1 1 5 1 ' 13 1 ' 11 1 '09 1 '0"; 1 ' 05 providin g for its want8. She begins by boring It hole in a '10200 . . . . . . .  [ ' 21 1 ' �;1 1 ' :11 l ' l �  1 ' 17 1 ' 15 1 ' 13 1 ' 11 1 ' 09  1 '07 1 '06 
HO' . . . . . . . .  1 �5 1 ' 2'\ 1 ' 22 1 '/0 l ' I R  1 ' 16 I ' J4 1 ' 12 1 ' 10 l 'OS 1 ' 06 clay bank , in order to form a nest, and then �ets out on a 

hunt for the peculiar spider or other insect which forms her 
The following examples WIll illustrate the use o f these n atural prey . Pouneing upon her vietim, she pricks it very 

tabJ es ; gently with her formidable sting. No sooner is the wound 
If a boiler evaporates 8} Ibs . of water per lb. of eoal, the 

steam pressure being 150 lbs . ,  and the temperature of the 
fuel water 120°,  what is the equivalent evaporation from and 
at 212° ? 'fne temperature of the steam is 30(j°. According 
to table n. , the factor of evaporation is about 1 ' 1 5  (u-ing the 
temperature of steam and feed water in the table, llearest to 
those given in the example). Hence t.he evaporation at and 

from 2120 is 1 '15 times S·", or about Dyt- Ibs. of water per lb. 

of coal . 

Hu ppose th at a cylinder boiler is to be proportioned for an 
evaporat ion of 500 Ibs. of water per hour, at a pressure of 
75 1bs. ,  the temperature of the feed water being 80° .  The 
equivalent evaporat ion will be 1 '17 times 500, or 585 Ibs. , 
and the grate surface 585 di vided by 75, or 7i\r �quare feet. 

(b) To ascertain the heating surface in square feet : Multi 
ply the grate surface by 1 1 , for cylinder boilers ; by 17, for 
tiue bOIlers ; by gO, for tubular, locomotive , and vertical 
boilers . 

(c) To ascertain the cross section of fiues or tubes in square 
feet : Multiply the grate surface by 0 '134. This is an aver
age value for good practice, and it can be varied between the 
limits of 0 '125 and 0 ' 143, as may be most convenient. 

(d) To ascertain the length of boiler : Cylinder "boilers 
shOUld be from 10 to 12 times the diameter ; flue boilers, from 
5 to 6 ti mes the diameter ; tubular boilers, and shells of loco
motive and vertical boilers, from 3 to 3i times the diameter. 

There is very great variation from these figures in prac

tice ; but the numbers given above represent the most gene · 
ral limits, so far as they can conveniently be classified. 

'1'here are some other proportions which are of interest, such 
as area over bridge wall , and size of chimney . These may 
be given in a future article treating of the setting of boilers . 

B. To ascertain the quantity of water that must be evapo· 
rated to supply an engine of a given horse power : 

[In determining this quantity, the computations are made 
for s mall engi n es,  such as were considered in the article on 
" The P()Wer of I'ml1>ll 1!:ll�i!les, " page 3tl Idf our cunent 

made t.han the assailed insect falls paralyzed : even the great 
tarantula succumbs as quickly as the tiniest spid er . Seizing 

the apparently inanimate body, the digger flies off to her 
nest, therein d eposits it , and , renewing her hunt, captures 
victim after victim, until It Aufficient supply is secured to 
feed one of  her larvre to maturity. Then she deposits her 
egg among the bodies, seals up the nest, sets to work on a 
new hole and a ne w hunt, and thus she continues until her 
stock of elrgs is exhausted. In course of time the larvre, 
soft white maggots, appear ; but before thQy are ready to form 
cocoons, several weeks must elapse, during wh ich time their 
nourishment must be fresh meat. It  has doubtless already 
been divined how beautifully Nature provides for this want, 
for were the captured insects shut up in the nest dead, they 
would speedily putrefy and be unfit for their purpose.  Kept 
alive, however, though inert and senseless, they remain in 
natural condition ind efinitely, or until eaten by the maggot ; 
and this is the effect of the digger's sting. 'l'he wasp admin

isters a hypodermic inj ection of somet.hing-some virus, per
haps, which paralyzes the brain and its sensoq ganglia, 
while the spinal system remains awake. Nature suggests to 
us a definite question to be put to her, through the chemist 
an d physiologist, namely :  What substance,inj ected hypoder
mically  into the veins of an ox or sheep will reduce the ani
mal to the state of the digger's prey '! What will produce 
complete amesthesia, to last as long as we choose, without 

causing d eath or injury ? 
To pass to the second hint : Dr. Grnsselbake, Professor of 

Chemi stry in the University of () psJl,la, Sweden , has suc
ceeded , we are tol d by a foreign scientific contemporary, in 
50 treating a little serpent, by cold, that the reptile, to all 

appearances , becomes dead, and as stiff and as rigid as 
stone. By rubbing it, however, with Bome stimulating sub
stance, the reptile revives and becomes as livel y as when 
captured over ten years ago. Now, this is not the effect of 
hibernation, for, as will be seen b"lo w, there is an entire 
!\"bsence of irrit!lb4lity-�nor yet is it identical with the tor· 

Vidity produced by cold. It is a state difficult to explain, 
and is the same as that of several species of fish which, if 
completely congealed, die ; but yet, when frozen stiff, pos
sess sufficient vital action in the circulatory organs to ensurti 
their revivification when thawed in warm water. What the 
condition is remains to be seen ; and such an examin ation 
would lead us to tlle thought of whether there is not a point 
at whleh j,he higher animals may be brought to the ilame 
state. If there is, th en can it be attained by the skillful use 

or chemical freeL:ing mixtures in lieu of ice '! Or, if an ox 
cannot thus be reduced , can he be rendered actually torpid 
bv cold ') 

• Lastl;, w e  have to deal with the phenomenon of hiberna
tion , or that peculiar lethargy into which certain animal s 

fal l , principally  during win ter. During this period no nutri
ment is required ; the blood -making processes cease ; respi

ration is very n early or entirely suspended ; the heart beats 
regulaI ly, but the circulation is very slow ; the blood, from 
the absence of respiration, is entirely venous. The m uscu 

lar irritability of the left ventricle,  highly increased, how
ever, permits it to contract under t.he weak st.im ulus of the 
non-oxygenated blood : and it is this exaltation of a single 
vital property which preserves the animal life. Sensation 
:md volition are quiescent. Hespiration is, however, quickly 
excited by i rritatin g the animal, and the call of hunger and 
the warmth of returning warm weather will cause a cessa · 
tion of the lethargy . Hibern ation is ,  however, not due to 
cold, since the tenrec, a nocturnal insectivorolls mammal , 

passes three of the hottest months in the year in that condi- . 
tion ; and the hedgehog , the dormouse, and the bat hiber
nate regularly every twenty-four hours. The influence of 
cold i s  due only to its tendency to produee sleep, to which 
Rtate of the body hibernation is closel y all ied, diffpring only 
in degrte. �lost animals l ay up a store of fat under the 
ski n ,  which is slowly absorbed during the lethargy. 

Whether it is open to discovery to find a way of making 
brutes hibernate, when that state is not pee-uliar to th em , is 
a question difficult to consider in view o f  the little that is  
known regarding the trance condition in any organized being . 
It is a wise l aw of Nature which provides for the animal in 
seasons when its food is hard to obtain, 01' is absent alto
gether : and it is perhaps akin to that merciful interposition 
of insensibili�y whi dl relieves the human being at instants 

of aeute suffering. 
Perhaps, some day , somfO one will find solutions to the ques

tions !mggested above. Perhaps we sh all t.ransport not merely 
living brutes, but living men. Imagine a military transport 
ship , with t.he soldiP)'s stored in tiers with the beef and pork 
barrels. Perhaps Poe's sarcastic prediction, that the time 
will come when, sick of the turmoils and troubles of life in 
the uineteenth century, we will step across the street to our 
physician, and have our animation suspended , 8ay for a hun
dred years or so, waking up in a new era, will , at some 
future period, be realized. 'fhere was a story once of 
an ancient German being found frozeu in the snows of the 
arcti c  regions ; and, on oeing thawed, his life returned . An
other apocryphal yarn engenderpd the item in T,he papers 
that a livf' mastod on , pre�erved in the ice of Siberia since 
primeval days, bad melted out and was roaming the wilder
ness of that country. Will these be realized ? Edmond 
About's desiccated man with the broken ear, and Poe 's re
vived mummy, are fancies absurd enough ; bu t if we ever 

succeed in suspending sensation and volitioll at will in the 
animals next below us in the scale of creation, it is but a step 
to extend the same o peratIon to ourselves. 

---�-----... ---------
SCIENTIFIC AND PRA.CTI!) A.L IN.FORMA TION . 

BEES IN THE UNITED ST AT]JS. 

The California Agricl£lturist say s : There are two million 
bee hives in the United States. Every hi ve yields, on an 
average, a l ittle over t wenty. t wo pounds of honey. The 
average price at which honey is sold is twenty. five cents a 
pound ; so that, after paying their own board . the bees pre
sent us with a revenue of $8,000, 000. To reckon in an other 
way, they make a clear gift o f  over a pound of pure h oney 
to everv man , woman, and child in the vast domain of th e 
United " States. O ver twenty-three and one third million 
pounds of wax are made and given to us by these industn
ous workers . 'fhe keeping of bees is one of the most pro
fitable investments that our people can make of their money. 
The profits arising on the sale of surplus honey average 
from fifty to t wo hund red per cent on the capital invested. 

CEMENT FOR TEETH. 

A recipe for a new kind of cement for plugging hollow 
t.eeth is published by Ostermeier. as follows : 7 parts burnt 

lime and 16 partH glaeial phosphoriC acid are mixed together 
and pressed into the cavity, which has already been careful

ly dried. 
A PHOTOGRAPHIC DIAG NOSIS. 

Dr. Ultzmann, teacher at the University of Vi enn a, lately 
read a paper before the Medical Society of Lower A ustl'ia, 
on the " Use of Photography in  Medical Studies. " He m en
tioned ,  on the authority of Dr. Vogel , that an eruption of 
small pox had been made evident by photography twenty
four hours before it actually came out . Although no one 

could as y et observe anything on tlle Ekin of the path'nt, 
the negative plate sh owed stains on the face which perfectly 
resembled t h e  variolous exant.hem, an d twenty. four hours 
afterward the eruption became clearly evident. 

THE Californi a  orange crop of last seS fOn, received at San 
Francisco, was th e largest ever produced in the State and 
amounted to 5,280,000, principally grown in LOB Angelos 
county . The an nual requirements of the San Franci!co mar· 
ket are over 10, 000, 000, of which 5, 000,000 al'tiI hllpOl'tlid 
from Tahitt a,nd Mexico 
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UNIVERSAL FIELD INST RUMENT. 

The instrument illustrated in our engravings, designed by 
Mr. R. Jahns, and manufactured by Messrs. Smith and Han· 
soh,of Berlin,Germany, is intended for the solution of all prob
lems on the field in surveying and leveling; horizontal and 
vertical points being fixed at one observation, 
and recorded on any desired scale, upon an 
index plate. In addition to the instrument 
itself, shown in Figs. 2 and 3, a plane table 
and signal staff are necessary. Two marks, 
z and y, are placed on the staff, the distance 
apart depending upon the scale to which the 
indications on the instrument are to be made. 

The construction is based on the two follow
ing equations : C :  c = E  : e, and H : h = E  : e. 

The values of these letters will be under
stood by reference to Fig. 1 .  In this figure, 
al represents the indications on the plane ta
ble of a point, a ;  x is the horizontal projection 
of a point, y, the position of which is the 
distance, H, above Xl ; C is a length in the 
instrument itself; C the distance between z 
and y on the staff, as already mentioned. A 
specialty in the instrument is that the verti
cal portion, shown in Fig. 1 by i b, is, when 
the instrument is adjusted for the points, Z 
and y, always parallel to that line, therefore 
an extension, d, of i b, corresponds to Xl in the 
extension of z h. The hight, H, represented 
in the instrument by h, can either be read 
from a scale or measured off. 

J citutific �tUtricau. 
In the first case i t  is only necessary to read the hight upon 

the scale after each observation. To illustrate t he second 
we will take an example. Let the hight of the fixed point 
be 386 ·75 feet; the scale on the instrumeut has to be adjusted 
as follows · The staff has to be placed over the fixed point 

[OCTOBER 9, 1 875· 
responding with the figures 6 ·75. By this adjustment the 
instrument is set to the required scale, and hights of points 
recorded are read off without any calculation. The figure 
3 (of the quantity 386 ·75) is added to the readings so long as 
the hights exceed 300 feet. 

In ascertaining the differences in hight be
tween two stations, it is necessary to ascertain 
the hight of the horizon of the instrument on 
the scale, Y. T() do this, the steel edges of F 
and K are brought mto contact, and these edges 
are adjusted horizontally by means of the spi
rit levels on the telescope, Fig. 2. The stee; 
edge, F, is then lifted, and the scales on the 
frame, S S, are used as already explained; and 
when i is in contact wi th the steel edge, K, 
the reading on the scale gives the horizon of 
the axis of the instrument. In measuring dif
ferences of hight with reference to a point al
ready given, the situation plan is attached to 
the plane table ,  and the instrument if< pl aced 
on the plan in such a manner that the point, d, 
is exactly over the given point, a. The tele
scope is then set to any point of the staff, say 
to y, the frame, S S, is shifted with its point, 
P, over the corresponding point on the plan, 
the slide, V, with the piece, i, is set in contact 
with the steel edge, K, and the hight can then 
be read off the scale, Y Y. 

Special advantages are claimed for this in
strument in preparing geological survey s, as by 
the same observation hights and distances can 
be recorded; an d when a sufficient number of 
thes" have been laid down, strata lines ean be 
piotted upon the field. For making transverse 
s�ctions, it also affords special facilities, as the 
vertical hights, yl y', are indicated on the ta 

ble in horizontal distances corresponding to the 
real distances, thus avoiding the necessity 
of readings from the scale. T he hights can 
afterwards be measured and written upon their 
respective lines. 

To adjust the instrument it must first be 
set horizontally on the plane table by means 
of the screws, A and B (Fig. 2), the levels, E 
and EI , being used for this purpese, the small 
screw, A, carrying a point at the end, being 
run out until the point at the end enters the 
table, and round this the instrument can be 
turned. The vertical frame, S S, is then shift
ed to the end of the bar, X, and until the 
small slide, v, is out of contact with the in
ner surface of F and K. The slide, V, car
ries upon it, connected by a small lever, K, 
the con�tant length piece, c, of the instru
ment, and which is formed of a steel plate. 

If P, Fig. 1, represents the point of which JAHN' S UNIVERSAL SURVEYING INSTRUMENT.-Fig. 2 

If employed as an ordinary leveling instru
ment. no plane table is  necessary, and it may 
be screw lld upon a tripod and adjust ed in the 
ordinary manner. The arran gem ent is such 
as has been already described, th at any desired 

the horizontal and vertical positions are to be ascertained, 
the staff is placed vertically over this point. The screw, G, 
Fig. 2, is then turned until the guides, F and K, are quite 
closed, that is, until the steel edges, with which the guides 
are provided, are in contact. The telescope is mounted on 
F in such a manner that its optical axis is parallel to the 
steel edge. By manipulating the coarse and fine adjustment 
screws, N and NI, the bars, F and K, and with them the teo 
lescope, are raised until the cross wires coincide with the 
point, y, in which case the steel straight edge forms the 
upper side, a i, of the angle, D, and the base of angle, A ,  
Fig. 1. Before and after each observation. the horizontality 
of the instrument should be verified by the spirit levels. By 
means of the screw, G, the telescope is set to thll point, z, 
and in this position the steel straight edge and the optical 
axis coincide with the upper side of the angle, A, Fig. 1 ,  
whil e the straight, K, has retained its former position. By 
these operations the angles, D and A, are measured 

Fig. 1 

The frame, S S, is then run back, until the small steel 
plate, i, and the lever, R (which is always kept against it by 
means of a light spring, as shown in Fig. 3), come in contact 
with the straight edges. Care must be taken, in order to se
cure accurate results, that the pieces, i and R, only touch 
the steel edges, but are not pressed against them. When in 
this position the frame, S S, is  clamped to the guide bar, x, 
by means of the set screw, V. On reference to Fig. 3, it will 
be seen that the lever, R, is extended in front of the frame, 
H S, and a similar extension forms a part of the slide, V, 
and the ends of both these pieces have a line marked across 
them horizontally. When fixed, as before mentioned, a fine 
adjustment fOl the frame, S S, can be made by means of a 
micrometer, U, and by this adjustment the lines on the ends 
of the pieces, R and V, can be brought into coincidence. 
Then the upper edge of X r wil l represent the position of 
the point, b, Fig. 1, ani the lower edge of i, that of point, i, 
in Fig. 1, corresponding to the points , Z and y. The instru
ment may now be checked for its horizontal adjustment; and 
if this be fonnd correct, the head, P, of the spring pointer 
may be depressed, and will make a mark on the paper npon 
the plane table. The hight of the point, y, is found by 
means of the vernier, t, on the vertical scale of S S, Fig. 3. 
In ascertaining the hight of a point, two cases may be consi
dered: either the hight above a given datum line has to be 
ascertained, or the hight of a point above the common hori· 
zon has to be found 

on the ground, and the situation of this point is recorded by 
the instrument as described, and marked on the paper by P, 
the frame, S S, being fixed to the guide bllr, X. The scales 
shown in Fig. 3 are then shi fted by means of the screw, L, 

unt.il ,  by using the scale, Z (for fifths and tenths), the read
ing 6 ·75 appears. The revolving scale, W, is then turned 
until the figure 8 appears adjacent to the scale, z, and coin
cHing with the bottom line of the division on the scale cor-

scales can be Amployed, the conditions regulating the em
ployment of these scales being as follows : 1, the di stance 
apart of the marks on the staff, and 2, the distance between 
the upper edge of the lever, V, and the bottom edge of the 
plate,i, when R is in such a position that the mark in front 
lines with the fixed mark on the slide, V. In the ratio e :  
E = c : C the various parts may be adjusted to suit differ
ent conditions : but it is advisable,to insure accuracy,to keep 
C as large as possible, because the greater the angle of sight, 
the more certainty there is of accurate measurement. The 
most commonly used scales are supplied with the instru
ment, and the subjoined table gives the corresponding dis
tances between the marks on the staff : 

Scal e .  

1 :  200 
1 :  200 
1 :  500 
1 ·  500 
1 :  1000 
1 :  2000 

Length of Con stant 
c in millimeters 

(mllllmeter� O "  39 Inch) . 

1 5  
2 5  
1 0  

5 
5 
2 .5  

Di stance apart of 
Signal Marks on Staff 

In meters 
(metero=S9"S lnches) . 

3 
5 
5 
2. 5 
5 
5 

In changing the scales, all parts already described, which 
are connected with the slide, V, must be changed, and a new 
scale inserted in the frame, S S. 

Both of the signal marks on the staff are adjustable, and 
are kept in the desired position by means of set screws. The 
degree of accuracy obtained with this instrument is stated 
to be quite sufficient for all practical purposes ;  and if the 
observer works with care, remarkable precision is obtained. 
The greatest source of error is caused bv wear o f  the piece, c; 
but this can be corrected by making allowance for the same 
in the distance between the marks on the staff. 

e .e •• 
Wind Inl!ltrulllentl!l. 

Dr. Burg, a French physician, has published a little book 
in which he endeavors to controvert, by reference to his own 
observations and personal experience, the notion commonly 
entertained that the use of wind instruments is injurious to 
individuals characterized by pectoral weakness. He remarks 
" Many philanthropists, on seeing our young military musi 
cians wield enormous wind instruments, have sorrowed over 
the few years the poor fellows have to live. Well, they are 
mistaken. All the men whose business it is '0 try the wind 
instruments made at the various factories before sending 
them off for sale are.without exception, free from pulmonary 
affections. I have known many who on entering on this call 
ing were very delicate, and who, nevertheless. though their 
duty obliged them to blow for hours together, enjoyed per
fect health after a certain time. I am myself an instance of 
this. My mother died of consumption,eight children of hers 
fell victims to the same diseaEe. and only three of us sur
vive-and we all three play wind instruments. The day is 
not far distant, perhaps, when physicians will have recourse 
to our dreaded art in order to conquer pulmonary diseases." 

. .. , .  
BATS are said to be inveterate enemies to mosquitoes. A 

gentleman in New Albany, Ind. , it is said, keeps a bat in his 
bedroom during the season, to protect him from these pests 
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NEW TIDE AND RIVER GAGES. 

The study of the variations of level of the ocean, and also 
of the rises and falls of rivers, canals, and streams, is an 
important adjunct of meteorological science, and is constant
ly followed in all countries in which regular observations of 
the weather and like natural phenomena have been estab
liHhed . We represent in the annexed engra 
'lings, for which we are indebted to La Na
ture, t wo new registering devices, one termed 
the m aregraph, designed for tide measure
ments, the other the fluviograph, intended 
for similar examination of river and canal 
levels_ 

The maregraph (Fig. 1) is operated by an 
endless cord which connects with a float lo 
cated in a suitable reservoir, into which the 
sea water enters_ The changes of level of the 
water are registered on a large horizontal 
cylinder which is rotated by clock mechanism 
once in 24 hours_ The cylinder is covered 
with a sheet of paper, changed fortnightly or 
monthly, and whi ch is divided into longitu
dinal divisions, giving, on a reduced scale, 
the hights of the tides in meters and centi
meters. A carriage, mounted on rollers upon 
a Ftp.el rule above th e cylinder, carries a pen
cil, which is  pressed against the paper by a 
spring_ The carriage commnnicates by an 
endle�s cord with a small grooved wheel 
mounted on the shaft of  the larger wheel 
which receives the motion of the float pre
viously referred to_ 

On a third wheel, of medium diameter, is 
wonnd a cord , which is drawn by a weight in 
an opposite direction to that of the cord of 
the float. When, therefore, the float rises, 
the effect of the weight is  to remove the shaft 
so as to take up the slack of the cord so that 
the latter is always kept taut. The pencil 
carriage is similfLrly actuated, and traces on the cylinder a 
mark of which the extremity is the maximum hight of t h e  
water. If  the level i s  constant, the carriage remains m o 
tionless, and the pencil tIaces o n  t h e  cylinder a line parall el 
to the transverse divisions 

THE FLUVIOGRAPH.-Fig. 2. 

A dial placed above the mechanism shows the hour, and 
at the same time serves to regulate the changing of the pa-

J titutifit �tutritan. 
per, and to indicate the moment at which the apparatus 
should be started on its daily motion. An electric indicator 
serves to give warning of any desired level being reached 
by the water. The indicator is movable, and ie set on a spa 
cial rod on the rule at the point corresponding to the hight 
of water to be denoted. When the carriage, on reaching thll.t 

THE MAREGRAPH.-Fig. 1. 
point, comes in contact with fihe indicator, the effect is to 
sound a bell. 

The fluviograph (Fig. 2) is more compact in form than the 
instrument just described, owing to the cy linder being placed 
horizontally. By mechanism very similar to that of the mare
graph, it registers, on marked paper, variations of level of the 
water, which, on a canal , may be used to indicate the passa
ges of boats through locks. It also has an electIic attach
ment for indicating certain levels, and also may be used as a 
watchman's time d etector, by locking the door of the case 
and causing the watchman to press a button which makes a 
mark on the paper on certam d ivisions corresponding to the 
hours shown by the clock above. This apparatus has been 
successfully tested . It doubtless would prove valuabJe as a 
means of showing coming floods, and giving timely warning 
of the same. 

IMPROVED FRICTION ME TER. 

A friction metel and oil tester has recently been invented 
by Mr. Napier. This is a very delicate and accurate instru-

ment for ascertaining the lubricating properties of any ma
terial. The illustration above shows the general arrange
ment of these machines. The block, A, is pressed against 
the periphery of the wheel by an arm, C, which is a segment 
of a roller, balanced and pivoted on the short arm of the bell 
crank, D D, the long end of which is connected by a link 
to the lever, F, which has a weight, E, on the outer end of 
it ; and a chain connects the friction bl ock, A, to a spring ba
lance. The wheel is to be mad,e to turn to th e right at any 
desired velocity of circumference, by means of a band from 
a lathe or otherwise, when the friction of the wheel on the 
friction block wil l  tAnd to carry the latter along with the 
former ; but it is prevented from doing so by the chain to 
the spring balance, which indicates the amount of the tenden
cy of the block to move along the wheel, or, in other words, 
the total amount of friction on the rub bing surface. 

• •••• 
IN the best work, slates are secured by copper nails. Iron 

nails dipped in boiled oil to preven t their corroding may be 
used. The nails should have large heads, thin and flat, so 
that they may not prevent the slates from lying close. 
Every slate should be secured with t wo nails ; and in fasten
ing, care should be taken not to bend or strain the slates, or 
they will crack and fly under sudden changes of tempera
ture 

CAPTAIN WEBB'S GREAT SWIMMING FEAT. 

We have already chronicled Captain Webb's second at 
tempt to swim across the British Channel, which was suc 
cessful, being probably the greatest feat ever accomplished 
by a swimmer ; and we publish here with a portrait of the 
hero, and a chart showing the course of both attempts ,  

The following facts are taken from The 
Filld : 

On the first occasion , when Webb left the 
water (see chart), he had been swimming 6 
hours, 3S minutes, and 30 seconds, and had 
gone over 13t miles of ground. and had been 
carried 9� miles to the eastward of his course 
by the N. E. stream_ On his succe ssful voy
age, he started 3t hours before high water, 
which gave him l� hours of the S. W. stream, 
wherein he made it miles of westing ; 5-1r 
honrs N. E. stream cau sed him to make St 
miles eastin g ; 7t hours S. W. stream took 
him 2t miles to the west ward of his course , 
and 7 hours N.E.  stream dri fted him 7t miles 
to the eastward. It will thus be seeN that he 
occupied three tides, in addition to 1! hours 
S.W. stream at starting, and about t hour 
slack water at the finish under Calais pier. 
which protected him from the S. W. stream, 
then just beginning to ebb. His point of 
landing was 21t miles distant. and the l ength 
of ground swum over was 39t miles. Boy
ton, in his successful trip, paddled over about 
29 miles of g-round in 1 hour 33 minutes long
er than Webb took to s wim 10 miles further. 
As a performance of pluck and endurance, 
Boy ton's is completely put in the shade by 
Webb's, though, on the score of utility, both 
may be placed on a par, as Boy ton's suits are 
too expensive and require too much stowage 
room to come into general use, while swim-
mers of Webb's physique and courage will 

ever be raraJ aves. Boy ton took repeated rests on the occa
sion of his firstEattempt, although only 15 hours in the water, 
whil e Webb hardly rested at all, in fact never for more than a 
minute or two at a time, and that only while treading water 
to take refreshment. 

CAPTAIN MATTHEW WEBB. 

Captain Webb is eminently a salt water swimmer. He 
progressed with a slo w and steady breast ctroke, on an ave. 
rage of twenty to the minute throughout, which would llJ ake 
him take about twenty-six thousand strokes during the 21t 
hours. He possesses marvelous power in the legs and loins, 
while at the e lld of each stroke the soles of his feet emerge 
out of water. In fact, he altogether swims very high in the 
water, and his style would delight an Eton swimming mas
ter. The most extraordinary part of the feat is that the 
swimmer never complained of want of blood circulation 

--?:,," "''' L,,", � 
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CHART OF 
even at the last, after 21 hours immersion, but only of drow
siness from want of sleep and fatigue from prolonged ex 
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ertion. As regards immunity from cold,  we thInk the well-: 
rubbed-in porpoise oil was not without good effect, as the 
sailors who helped him into the carriage on Calais Sands de
scribed him as ft'eling like a lump of cold tallow, and they 
themselves got lubricated with the remains of the oil. 
Whether his heart and physique are in any way specially 
adapted to stand such long immersions can only be ascer
tained b:- '1'ledical examination. 

Matthew Webb was born at Irongate, Shropshire, I<1ngland, 
on January 19, 1848, and was therefore j ust over t wenty-sev
en years and seven months of age when he s tarted. He is 5 
feet 8 inches high, measures 43 inches round the chest, and 
weighs about 203 l bs.  He learnt to swim at seven years of 
age. In 1870 he d ived under a ship--whereon he was rated 
-in the Suez Canal , and cleared a foul hawser. On April 
23, 1873, when serving on board the Cunard steamer Hussia, 
he leapt overboard to save the life of a hand who had fallen 
from aloft while the watch was taking in second reef int op
sails, the ship being then running free under all press of 
steam and cauvas. Of course it was a long time before she 
co uld be brought head to wind and a boat lo wered. How
ever, Webb was saved with diffi.culty, after having been up
wards of half an h Ollr in the water, although he failed to 
rescue his shipmate, who was probably stunned. and sank at 
once. A subscription of $500 was collected for him on 
board, and he received three medals. ,Vhen he firRt went 
to Dover to train for the present event, he successfully swam 
out to the N. E. Varne Buoy-more than half way across·
by way of a feeler. The only things he sutl'ered from, after 
his recent great fpat, wero an excoriated neck from constant
ly turning his head to protect a weak eye from the waves,  
and inflamed eyes from the salt. 

In his training Captain Webb wisely took long and steady 
exercise in preference to sharp work. Being naturally a 
quiet and moderate liver, this came more easily to him, and 
very long walks, alteruated with a three or four hours' swim, 
were the chief order of the day. In fact, when he diYed, he 
was anything but a highly trained athlete in the usual nc
ceptation of the term. 

----------�----- --

What is the ElectrIc Force ? 
To the EditlYl' of the Scientific American : 

In continuing the explana.tion of my views on this sub
j ect, commenced by me on page 196 of your current volume, 
allo w me to say : 

In the point of sound force, we have accurately deter
mined the number of vibrations of rna,tter per second neces
sary to the production of a certain sound ; in that of Jight, 
force, we have approximately estimated the number of vi
br , tions, waves, or molecular motions per second necessary 
to the production of the various colors. In the point of heat 
force, we have determined that it exibts in a certain violent 
molecular motion ; and in the point of electric force, we 
have determined. that it also exists in a certain molecular 
motion. And I may here mention, as being one of the 
strongest proofs, the fact that a current tran81llitted 
through a bar of iron will not disturb it, the fact that a. cur
rent transmitted around it will not disturb it, and the fact 
that a current transmitted simultaneously through it and 
around it will cause it to twist in a very appreciable degree, 
which would not be the case unless the electric force con
sisted of molecular motion. If we were in possession of no 
other proof that the i dea of It fluid flowing through an elec
tric wire is a myth , we might easily be assured of it by the 
fact that molecular motion alone is the necessary condition 
of all other forces. 'fhis motion, heyond doubt, varies in 
intensity and form in different forc@s, but that it is the one 
condition of force there can be no doubt : and that the only 
difference bet ween the forces is the diJference between mole
cular actions may be accepted as a trui�m. To my min d the 
force of attraction of gravitation. and perhaps the more re 
markable orbital motions of the planets, are forces to which 
the electric force bears no compari�on. The electric force, 
in fact, is no more mysterious than 18 any other force. V\Then 
one pulls a bell cord, and i.nstantaneously a bell is rung in a 
distant roo m by the molecular transmission over or through 
the bell wire of the force applied at the cord , doe s not one 
realize that he is as veritably, as wonderfully, and by a sim
ilar molecular motion, transmitting that sign al as  though he 
were transmitting it by applying a battery to a telegraph 
wire and thus setting the atomic par ticles in motion ? Can
not one realize that, if there are bell s at different places upon 
a long wire, the nearest bell will ring first and the most di s ·  
tant last ? But n o  one would speak o f  a subtle fluid as 
the cnuse of the ringing, aJthollgh there is just as mueh sub
tle fluid passing over the bell wire as there is when a tele
graph operator in New York makes a signal in Chicago by 
applying the battery to the line of wire connecting the two 
distant places. 

As in this force, so in electricity, nothing flows through 
the wire. There is, in fact, the most striking analogy be
tween the molecular transmission of electricity and the 
molecular transmission of all other forceB. The stronger 
and more rigid the lever, the larger and firmer the beIt, the 
larger the t ube for water or air, the better the transmission 
of the forces applied. The larger the conducting wire, the 
more' perfect the transmission of the electric force : because 
the larger conductor we have, the more perfect must he the 
molecular motion. 

W 9 are now brought to consideration of one of the mo!!t 
important facts bearing upon the question of molecular mo
tion and the theory of a subtle fluid. The force of the elec
tric eurrent is as the square of the distance or length of th e 
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conductor. A battery i� a constant geuerator ·  o f  electric I diRcharging point. 'rhus of platinum, silver, iron, copper, o j 
force. These are our premises, and it. i� not difficult to un- which the discharging poin ts m ay be composed, each gives 
derstand that if, as according to the subtle liuid theory, a its own peculiar light, no matter of what metal the gr .. ater 
wire have a certain capacity to hold that fluid, j ust as a tube length of the conducting wire may be composed :  as, for i n 
has a certain capacity t o  hol d  a liquid , i t  cannot matter what I stance, we may transmit the electric force through a hundrE d  
the length of the wire may be. It is well known, also, that miles of copper or iron wire, and fi nally, when we get the 
the resistance of  a wire varies as the sq uare of the diametric discharge, it passes through a film of platinum 1 "b-o(, of an 
amount o f  metal . Therefore, in cousidering the electrb inch in thickness : but we get the same result in the kind o f  
force a s  a fluid, we are bound t o  consider the wire a s  a reser- light produced a s  though the whole o f  the wire were plati
voir for that fluid . Now an immense quantity of electricity num. Yet t.he electric forc@ is the same no matter of  what 
passeR over a very small wire in a eel·tain period of time ; the conductor may be composed ; and no rea.soning can ac
and a wire t of an inch in diameter, the battery being of  count for the projection of a flaming atom of matter from 
proper dimensious, will cha.rge a condenser up to a certain the discharging points, oftentimes with force sufficient to 
point in one half the time that a wire of less diameter, com· penetrate a piece of gla.ss several inches in thickuess, be
posed of t the diametric amount of metal will charge it,  and yond the theory of intense molecular action. 
in one fourth the time that a wire composed of one fourth The simple fact thct th., electric light which we witn ess is  
the diametric  amount of metal will charge it ; but the small- composed of  the atomic particles of the conductor, heated to 
est wire w ill charge it to its full capacity as weH as the l on g- the state in which we observe them, and projected or follow
est wire. merely requiring morA time in proportion. There- ing from the mass of the conductor, from one electrode to 
fore, if a battery be attached t!·) It wire 100 miles in length, another (atomic p articles which we know never haye passed 
the subtle fluid theory would , as soon as the battery through the conducting wire, but have existed at and are 
should have sufficiently charged the wi re, make it necessary wearing off from the terminal alone), proves beyond doubt 
that the strength of the electri c force in the 100 miles of that nothing that we witness in electrical phenomena has 
wire should be as great as though the wire were but a mile, passed over the conducting wire in the sense of a current ; 
or a few feet, even , in length. 'fhis st!\tmnent cann ot be that as this force is  manifested at the di staut end of  the con 
controverted. ductor in the shape of proj ected atomic parti.cles of matter, 

Very far from this, however, is the case. We may have it is clear that the eleetric force is !\ certain intensely active 
our battery up on the wire for allY length of time, and we condition of the molecules of matter, which activity is set 
shall find that the force of the electric current still varies as up by the violent action of aci ds upon metal s or chemical s, 
the square of the l ength of the wire. This, alone, utterly by heat, or by friction , and transferred from one atom to an 
disproves the theory that, in transmitting a signal by tele- other with inconcei vable rapidity ; and that as no heat can 
graph, the wire if! charged by a subtle fluid, and proves be- exist except by combustion or by friction (unless imparted 
yond dOllbt that the action of the battery if! to impart a cer- heat, which is itself sustained by comlms\ion or friction), 
tain force to the at-omic pa.rticles of th e conductC'r, which act, the voltaic arc, the most intense heat, which is not sustained 
each in turn, upon the n ext and the next, losing force in by combustion b ll t  exists in all its intensity in a vacuum, 
each sU(�essive action, just as we behold every day in the can only be the resul t of friction ; and inasmuch as the mass 
operation of all the forces surrounding U", a�, for inRtance, of tho metal is not subjected to friction, the friction can only 
the ripples occasioned by the droppiug of a pebble into a exist in a viol ent action of the atomic pal'ticles of the metal . 
still pond , widening and widening and decreasing in force and Kinowledge is of two kinds, positive and negative, namely, 
intell sity as th9 square of the di stance. In the molecular that which we know is, and that which we know must be, 
action, there must be a loss of force every time one atomic because it ean be nothing else. It is more by the negative 
particle imparts the electric force to another. '1'hi8 we kno w than by the positive rpasoning that we can d etermine the 
is the case. According to the subtle fluid theory, this could nature of electricity. Deschanel, recognizing the crudities 
not be the case, of the electric fluid theories, said of tile positive and nega

Again, if we can prove, as in t1e case ' of light, that one 
transparent substance will transmit certain rays of light and 
not others, we prove that the transmission of the light force 
is du.e to molecular action, that the light force itsel f, in fact, 
is a certain molecular action. This will be conceded ; and I 
suppose I need not at this point endeavor to prove that such 
is the case, as th@ facts have been se t forth by students in 
this line of science, among them Professor Tyndall, in far 
weightier terms than I am able to command.  The on e and 
only d eduction to be made from the results attained is that 
certain atomic conditions are n ecessary to the transmission 
of certain forces, and that certain substan.!es are incapable of 
assuming the atomic conditions necessary to thll transmission 
of certain forces. The same genflral law holds good in re
spect of the electric force. 

Without entering into all details of the  subject, it may be 
asserted that the very fact that one metal is a better conduc
tor of electricity than another proves conclusively that the 
propagation of the electric force is dependent upon the atom· 
ic  structure of the metals ; that a.s its propagation is depend
ent upon this atomIC structure, the propagation of the elec
tric force is by the atomic or molecular action of  the metals ; 
and that as this is true, so the electric force is a certain mole
cular action. The conductivity of the metals is expreRsed 
by their resistance, th e  metal offeri ng the l east resistance to 
the propagation of the electric force being the best conduc
tor. Thus with the resistance of silver express8d as 1 07, 
the resistance of quicksilver is 5, 5.50, the latter metal , which 
is almost without tenuity of thl! atomic particles, being the 
poorer conductor, as would inevitably be the case under tbe 
molecular theory, lind so would not be the case ul)on any 
other hypothesis. There are other causes, however, for the 
difference in the cond uctivity of different metals.  Heat, we 
know, is a violent molecular motion. The electric force, be 
ing or consisti ng of a certain molecular action , should there
fore he disturbed by the molecular action which constitutes 
heat ; and we find that the resistance of a metal to the pro
pagation of the electric force is increased by increase of tem
perature in the metal . 'I'b.e violence of the molecular ac 
tion which is the electric force must be apparent to any one 
who wituesses the wonderful deflagrating effects of that 
force. Intense, we know, is th e molecular action which con
stitutes heat ; and it is a remarkable fact, as pointed out by 
Forbes, that the order of the metal s as regards their cnn
ductiyity for heat is the same as their order in c()nductivity 
of the electri c force. 

I will conclude th e present article with one more argument 
in proof of the assertion that ele ctricity is nothing more nor 
l ess than a certain condition of the atomic particles of mat
ter. 

'I'he majority of the readers of the SCIENTIFIC A:�fERICAN 
have d oubtless witnessed the discharge of electricity from 
a condenser, such as a Leyden j ar, or from a bat tery or in
duction coil. They have beheld the brilliant sparks, and 
very many are cognizant of the fact that eiVery spark i s  e 
particle of the metal of the discb arging point heated to tha 
state necessary to the production of the light witnessed. 
'I'he electric light is not something which has passed over 
or through the wire, or something partaking of the nature 
of manv metal s which may compose the wire, but it is con
fined in

" 
kind to the properties of the metal composing the 

tive currents : " It is conceivable that the two electricities, 
instead of being two kinds of matter, may be two kind s of 
motion, or in some other way may be opposite states of one 
and the same substance. "  The reaRoning by which w@ es
tablish the verity of this conception is both pOf'iti ye and 
negative, an d the reasoning of anal ogy. 

WaHhingtoll, D. C. 
e . •. •  

Remarkable Explosion. 

To the Editor of the Scientific .Ameri�an: 
On August 28, a terrific explosion took place at the works 

of the Milburn Wagon Company at this place, under the 
following circumstances : The shop is cleared of sh &vings 
by a system of pipes and pneumati c fans. The magazine 
was l ocated in the boiler rOOlll , and was about 25xl 0 feet, 
and 28 feet high. Near the top of the magazine was a 20 
inch sheet iron pipe leading into the main chimney stack, 
an d  immediately under it was a second one, Rimilar in 11.11 
respects. These were used to take the fine dust out of the 
magazi ne.  Six feet below them were four 12 inch pipes 
leading in to the furnaces, and entering under the grate bars, 
These had valves to them, and Vl'ere mostly kept closed . 
The works were running at the time of the occurrence ; and 
a fire had j ust been put in, and the door clol'led, when it 
" kicked ," as the term is, and an explosion took place in the 
magazine, which completely wrecked the hailer room and 
magazine, tearing the roof off and blowing the wall down.  
Fo rtun ately no one was injured . 

'l'h i8 should be a warning to wood workers n ot to have 
direct communication between shaving magazines and fur
naces, if fans are used, as few understand the explosive 
n ature of the fine dust from woodworking machines. 

Toledo, Ohio. 'j OLEDO. 
[ We are exceedingly obliged for thi s note. We have often 

seen miniature expbsions of the kind described by our cor
respondent, but have very seldom seen an account of one 
so violent. Our correstJondent is deserving of great credit 
for th e clear explanation which he has given. - EDs ] 

.. . . . . 
The Solar () hro n ometer. 

To the lfJdit01' of the Scientific. .American: 

It may be interesting to your American readers to know 
that the solar chronometer illustrated in your issue of Sep
tember 11 was invented by one of their number. 

In 1868 I invented the s�me instrument, though in a slight
ly different form, and applied for a patent. The claim was 
rejected on the ground that the invention was not new. The 
" equation curve, " which I constructed, was id entical with 
the one illustrated, and was constructed as foll ows : A meri
dian is assumed as the axis of abscissas, and the equator as 
the axis of ordinates, their intersection bei ng the origin of 
the curve. The sine of  the sun's longitude is the abscissa 
and the equation of time is the ordinate for the correspond
ing point of the curve. The pl1tB and min718 signs to th e 
equation of time proj ect the curve on opposites of the axi f 
of abscissas ; but as the ordinates for two opposite points, in 
two opposite quadrants of longitude, are not equal, t he curve 
is not symmetrical, though it is nearly so. Instead of read 
ing the time on the meridian line, as in the ord inary dial, the 
time is read on the curve, at a point indicated by the decli 
nation of the sun shining through the leus. The reading, 
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being commenced at any point, is followed in retrograde or- J cavity full of molten metal, keeping a steady flow out until phenomena of the magnetic needle, " etc. , is the wa y it 
der, from the right and. over to the left, the ,JUrve being com- the sides of the recess were seen to be in a molten state ; ought to have been put. For aH our most recent knowledge 
pleted in one year. The time thus read i s  eq':ated time. then I would instantly close the channel and stop the flow, tends to confirm A mpere's theory that a magnet is merely a 
But aU the elements that go to make up the equation of time when a perfect union would be made. closed circuit of electric currents acting parallel and in same 
are not considered in the construction of the carve, so the The recess could be superheated with a gas blowpipe direction, and not necessarily a mass of iron, nickel , or co-
time is not strictly equatpd. though it is nearly so. flame, and the molten metal poured into it. Then the sur- balt. So that the eartb, being surrounded by such currents, 

Moreover, the curve is not constant in its form ; so that a plus metal could be removed, and tbe bell peal forth as is as mu ch a magnet as the magnetic needle. I. B. M 
dial, being made for one date, is not correct for a subsequent clearly as in 1776. Hoboken, N. J. 
date, the error accumulating with time. This results from I had a piece united to a broken press in the same manner, 
the fact that the equation of time depends on two elements, and it is a perfect union, with all the strength of solid cast 
that bave a relative motion with each other. That depend- iron , as it was before the break 
ing on the eccentricity of the earth's orbit runs forward in Beaver Falls, Pa. .J . E. F.MER�ON. 
regard to longitude, while that depending on the obliquity -----............ , .... -

-----

of the earth's orbit with the earth's axis follows the line of A NeU' Small Steam Boll er. 
equinox backwards in regard to longitude , these elements To the Editor of the Scientific American: 
forming a complete revolution with regard to each other in 
about twenty thousand years or more. But as on e of th ese 
elements has two zero points, or places where the equation of 
time is 0, and the othllr has four such points, and as in the 
course of one revolution". each zero point of each element 
comes to or coincides with eaeh zero point of the other ele
ment, we have eight oscillations of the eCIuation of time in 
one of the revolutions, that is to say, in about 250 years the 
dial above referred to will have accumulated error to the 
amount of about thirty-four minutes of time. 

Ferrysburg, Mich. H. C. PEAR�Ol\ S .  
• ••• • 

A ncient Hnman Remain s In Texas. 

To the Editor of the Scientific American : 

Some eigh t miles distant from this place, while digging a 
well at a depth of thirty-six feet, a quantity of human bonES 
were found. They were im bedded in a yellowish dry dust, 
which preeented the appearance of  decomposed bones and 
flesh. On digging further down, the bed was found to be 
twenty feet thick, bones occurring at intervals through tbe 
whole depth. Just below this stratum , and fifty-six feet 
from the surface, water was found in f oft quicksand.  
The parties, 110t desiring to drink water from such a well ,  
sunk another, about eighty yards distant from the first, with 
precisely similar discoveries. At thirty-six feet deep were 
found the bones they continued for twenty feet, anrl then 
water was found in tbe quicksand . 

A thigh bone, a breast bone (half petrified), a j aw bone 
(with one tooth still in it) and a foot with all the bones com·plete, lying in position to show tbat they had not been dis
t lubed since the flesh was decomposed, were found and taken 
out, also fragments of brokf'n earthenware, without in
seri ption or pictures. 

The thirty-six feet of earth first gone through were clay 
and sand ; and the position is on a hill, estimated to be 400 
or 500 feet a bove the sea. 

Whence came this tremendous deposit, and to what age 
did the bones belong 'I B�" what means were they so en " 
gul fed ? 

H untsville, Walker county, Texas. W. T. RoIlTNl<oN. 
• ••• • 

The Su pply oC Gutta Percba. 

Ti) the Editor of the Scientific American : 

I wish to call your attention to an item in your issue of 
July 3, which states that " gutta percha and india rubber are 
brought hither chiefly from Brazil and Columbia. " For tbe 
past eighteen years, nearly all the guttlt percha coming to 
this country has passed through our house ; and instead of its 
being " brought here chiefly from Brazil and Colum bia , "  not 
a particle has ever come from those sources. In fact the 
only region of production thus far discovered is the East 
India Islands. in the immediate vicinity of Singapore. 

Gutta percha is wholly unlike rubber, the former being 
non-elastic as compared with rubber ; although it is very 
pl astic, and is readily worked into a variety of forms by 
means of bot water or steam. The pril> cipal uses to which 
gutta percha has been put, of l ate years, is for insulating 
tel egraph cables, and for cementing. The total consump 
sion of the United States is now comparatively insignificant, 
Eogl and quite monopolizing the cable business. 

India rubber, on the contrary is collected in localities all 
around the globe.between the tropics, the best quality being 
found along the Amazon river and its tributaries. Brazil 
annually produces about 14,000, 000 I bs. and the Central 
American States, Africa, and the E'tst Indies together about 
15 ,000,000 1bs. The consumption is about equally divided 
between the United States and F.urope. 

Bost m, Mass. GEORGE A. AI,DEX. 
. .•. -

Rep airing the Independence Bell .  

To the Editor of the Scientific American : 

I think that I can suggest an improvement upon the 
method of Mr. Charles Smith, described in the SCIENTIFIC 
AMERIC I N  of September 11. I would follow his suggestions 
in cutting out the piece represented by the dotted lines. 
Then I would mold the bell with the side to be repaired 
upwards, placing under the cavity a piece of material that 
would not fuse at any heat that the job might require. 

I would arrange a large receptacle or cavity in the sand at 
the mouth of the bell, for a large amount of surplus molten 
metal to fill. I would melt an abundant quantity of bell 
metal, as nearly similar in composition to that wbich the 
bell is composed of (the proportions can be ascertained by 
analysis). I would build on to the bell (around the cavity to 
be filled) with some infusible material, like plumbago, so 
that the metal could be cast above the surface, say hal f  an 
inch or more. I would arrange material at the mouth of the 
bell, so as to close the channel and stop the flo w of molten 
metal a li ttle below the lower edge of the bell. I would fuse 
the metal . and heat it to a very high degree, then pour the 

For the benefit of amateur steamboat builders, 1 send a 
drawin g of a boiler that has given the utmost satisfaction, 
being cheap and strong : 

=- __ �_ -:-7�� -�-- :-���- --� -- --- --- --- ------

A is a lamp, with burners enough to heat the whole length 
of the boiler, which is of copper. The outer cover is of tin , 
and half an inch space should be left all round , between the 
boiler and the cover, to make a draft, wbich will find its exit 
through smoke pipe, B. C is a steam dru m  surmounted by 
a safety valve, and D the steam pi pe. The oil or spirits in 
the lamp can be protfocted from heat by coating tbe upper 
liUrface of the lamp with plaster of Paris. 

For an engiue 1 inch by 1 inch, the boiler should be 9 
inches long. and 4 inche� wide. A. M. Br,TTNT. 

Scarborougb , N. Y .  
• I., • 

Repal rlnll: t b e  Independence BeJJ .  

'1'0 the Editor of the Scientific American: 

There is another way to mend the independence bell, of 
which Mr. Charles Smith speaks in your issue of Septembn 
11 

I saw in a foundery a CRst iron wheel, laying on its side, 
tbe rim of wbich was broken in cooling ; the ends were apart 
about t inch. It was mended by placing a fire tile on the 
inside and on the outsi:ie of the rim, over the fracture .  
Sand was banked around the tiles, and a space made for 
pouring in hot metal ; at the bottom WRS a small hole to allow 
the metal to run out. When all was ready, the pouring of 
hot metal through the fracture began, and continued a short 
time until the broken ends began to melt ; the small hole 
at tb e bottom wad then closed, and the fracture was filled. 
On examination, the j oint proved good . Perhaps the bell 
can be repaired in the same way 

Dayton , Ohio. J. H. B. 
• ••• • 

Eft'ect ot" Magnetl!om on Watch es • .  

To the Editor of the Scientific American: 

A few weeks ago my watch, for the first time in ten y ears, 
refused to go. Up to then, it had kept correct time, an d  
was then i n  good repair, having been recently cleaned . 
Wben it first began to stop I would start it by th e key, and 
it would som etimes run a day ; but finally it stopped entirely. 
I had it carefully examined by an expert, who, although he 
could find no cause, failed to make it run even for an hour. 

I am running at my works a powerful magneto- electric 
machine for depositing copper ;  and having nCJticed that I 
could magnetize Ii piece of soft iron at a distance of at least 
six feet from the machine, so that it would lift and support 
the weight of a large nail, I became impressed with the idea 
that some of  the steel parts of my watch had become perma
nently magnetized ; so I made a watch repairer take it apart. 
Having some fine soft iron filings, I dipped the balance 
wheel, escapement wheel, lever, and hair �pring into the fil
ings ; and each piece raised up at least one half its own weight 
of the filings, sho wing all the polar characteristics of the 
particles . 

I have read of watches being spoiled by magnets, but had 
no idea tbat it wae unsafe to go into a room containing a 
magnet. 

The watchmaker thought he might " brush it off " for 
about a dollar :  I let him brush on it three days as a lesson 
in magnetism, and then told him that nothing short of heat
in g it red hot would demagnetize it. He put in new parts, 
including a new mainspring, w hich was also infected, and 
the watch now runs as well as ever. 

496 Cherry street, New York city. I. B. Fuu,J<�R. 
• I •• • 

Terrestrial Magnetism . 

To the Editor of the Scientific American: 

In an article entitled " Terrestrial Magnetism " on page 
164 of o ur current volume, I notice a statement wbich may 
mislead, and beg leave to correct it. " That the earth is not 
a great magnet, but tbat the phenomena o f  the magnetic 
needle are due to the electric earth currents which flow at 
right angles to the earth's axee. " These two statements 
are contradictory. " The earth il'! a great magnet, and the 

• I •• • 
I For the Scientific American . J 
Cotton M atb ematics. 

� UMBER 11 .  

Deduction o f  a fonnula for the production, i n  hanks and 
lbs.,  of any weighted roller, the diameter of roller and it 
revolutions per minute being k nown. 

Let D = diameter of roller in incbes. 
Let H = number of revolutions per minute. 
Let S = decimal hank of sliver per lb. 
Then : 3 '1416 D = production in inches per revolution . 

3 '1416 II H =  " minute. 
60 X 3 ' 1 416 D H = 188 '496 D H = production in inc 8 8  

per hour. 
The hank measures 30, 240 inches : 

188'496 D H 
Hence • 

30,240
- = 0'006233 D H = hanks and decilllals 

of hank per hour ; and for different times, 
0 ' 03739 D R = banks per 6 hours' work . 
0 ' 04363 D R =  " 7 "  
0 ' 04986 D H =  " 8 " 
0 '05600 D R =  " 9 " 

0 ' 06233 D R =  " 10 " 
Application of the formula : 
Suppose a drawing frame, whose front roll is 1� inches in 

diameter, makes 2715 revolutions per minute : required the 
number of hanks produced in 8 hours of efficient work 'I 

The 8 hour formula is 0'04986 D R.. 
Substituting their values for D and R, 0 · 04986 X 1 '375 X 275 

= 1 8 '85 hanks of sliver produced in 8 h ours of efficient work 
and to find the number of pounds that should be produced , of 
1 hank sliver, under condi tions specified : 

0 '04986 X 1 '375 X 275 18 85 
-----: --- -- = -- - = 150·8 1bs. 

0 '125 0 '125 
of t hank sliver produced in 8 IlOurs' work under conditions 
specified . 

'I'he formula may be used to indicate tbe nnmber of revo
lutions required to produce any required length or weight of 
any desired 8liv�r, Take for example the 8 hour formula.  
and suppose that : 

D = 1* inches ( = 1 '375), 
S = t  hank per lb_ ( = 0'125). 
Time = 8  hours. 
H to be ascertained by formula . 
Length 18 '85 hanks ; then, by substitution, we have 

0'04986 X 1 375 x H= 18'85, and 0 '06855 H= 1 8'85, and 
1 8 '85 

R = 
0 '06855 = 271i revolutions of front roll required 

to produce 18 '85 hanks in 8 hours. 
Again : Suppose the same conditions, but tbat 150'8 Ibs. of 

t hank sliver are required, instead of 18 '85 hanks as above ' 
0'04986 X 1'375 X R ' 

then --- - O� -- = 1 50 '8 Ibs . ,  and 0 '06855 R = 150'8 

18 '85 
X O'1 2fi = 18'85, wh ence R = - -- = 275 revolutions re -

0 '06855 
quired . 

Again : To show a convenient application of the formula, 
suppose that the calendar roll s of a finishing lap machine are 
8 inches in diameter, and tbat 1.500 lbs . of lap, weighing 
!Ie lb. per y ard , are wanted in 8 hours' work. To find the 
number of revolutions of calendar roll required : 

The decimal hank of the lap will be (for l lb. per yard ) 
0 '001587, so that 

8 = 0'001587 ,  
D = 8, 
H=to be ascertained by formula. 
By apply ing these values to the 8 hour formula, we have 

0'04986 x 8 X R 
--------- = 1 500 and 0'39888 R = 1 , fiOO x () ·001587-_.· 

0'001587 
" 

2 '3805 
2 '3805 ; whence R = --- = 5 '967 + revolutions of calendar 

0 '001587 
roll required, say, 6 revolutions per minute. 

Proof by another method ; 
1, 2-12 inches per foot 

1-3 feet per yard 

1 , 2. 1 4-840 yards per hank 
0 '001.587 hank per l b . 

Hevolutions per minute; 6-1 . 
Inches diameter of roll, 8-4, 

. \ 3 -1416-0'4488 

I 
BMlO, ./ 0 '2244 . 0 ' 0748 
Minutes per hour, 60--1 
Hours' work, 8. 

4 X O '0748 x 8 
----- = 1,508 Ibs. lap, t lb. per yard made in 8 hours 

0 '001587 . , 

the roll being 8 inches in diameter, and making 6 revolution", 
per minute. FORWAIWS. 

THE largest reflecting telescope at the Paris Observatory 
is completed, although it will n ot be brought into use for 
two or three months. The equilibrium of the tube is per
fect, and it can be directed with the utmost facility on any 
part of the heavens, although it weighs about six tuns. 

. ... -

A COMPARATIVE trial of the relative advantages of dynam
ite, gun cotton, and gunpowder was recently made at the 
rail way tunnel works under Clifton Down, England, with the 
result of showing tbat dynamite is much I'!nperior to eithel' 
inn coLton or gunpowder. 
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IM PROVED ELLIPSOGRAPH. tilled water 50 parts. Shake the alcohol and water well to-

We illustrate herewith a new and useful instrument for gether, and dissolve in it the saltpeter and sal ammoniac, 
draftsmen, by means of which any figure. from a circle to a then, after having reduced the camphor by triturating it in a 
very flat ellipse, can be accurately and quickly described. At mortar with a few drops of the dilute spirit, add it to the rest 
A are parallel rods, carrying a carriage, B, through which of the solution, and heat gently over a water bath until eom
passes the main axis, C, to which is fastened the drawing arm, plete solution is effected and the liquid is clear. When this 
D, with a head for the pencil or pen point, secured by a is accomplished, pour the solution immediately into the tube, 
binding screw. The head slides to 
any desired point on the arm, and is 
likewise secured by a binding scre w .  
The crank arm, E, passes through 
the head of the main axis, and al so, 
by a set screw, may be secured in 
any position. The crosshead, F, fits 
the crank arm, and carries the paral
lel motion rods, G, which are se
cured to steady pins on the frame. 
There are center points by which the 
machine iii set over any desired line 
u pon which the ellipse is to be 
drawn. 

It operates as follows : Th e center 
points are placed upon the minor axis ; 
th e pen point is set at the extremity 
of the major axis, and fastened. The 
arm, D, is then turned to the minor 
axis, or 900, and the pen point is set at 
its extremity, by means of the arm 
and by sliding the carriage upon the 
parallel rods. The crank arm is then 
clamped. By turning the crank, the 
point will describe the desired el
lipse. It carries the pen at right 
angles to the drawing bar, so that it 
will draw an ink line as well as a 
pencil line. 

Samples of the work of this mao 
chine, which have been transmitted 
for our inspection, show that the fig
ures are perfectly drawn. 

For further particulars address 
TOULMIN'S ELLIPSOGRAPH. 

Messrs. Wi L. Bramhall and W. W. Johnson, 
street, Washington, D. C. 

607 Seventh , the mouth of which may then be closed as above directed, 
and the whole allowed to cool very slowly. 

• ••• • 
IMPROVED .RAILWAY TIE. 

'1'he invention illustrated herewith is a new i ron railway 
crosstie, intended to replace the wooden tie usually em
ployed. It is claimed to offer the advantages of permanence 
and indestructibility, and therefore to be much more econo · 
mical than wood, the renewal of which, o wing to its rapid 
deterioration, is a constant and large source of expense. A 
perspective view of the track secured in the tie is shown in 
Fig. 1, and a sectional view of the device is given in Fig. 2 

The body of the tie is made of a rolled 
iron giril er of T cross section. It is pro
posed to cut the girders as they come from 
the rolls, while hot, and to stamp the lugs, 
A, at the same handling. It will be seen 
from Fig. 2 that these lugs, A, overlap the 
inner base flange of the rail, while the out 
side flanges are retained by the adjustable 
clamps, B. The tapering pla�es or wedges, 
C, pass under, and are guided and held by, 
the bent lugs, D, and, by being driven in · 
ward, are tightened against clamps, B. 'fhe 
wedges are serrated on one edge, to prevent 
t heir tendency to work out through jolts 
and j ars. In order to protect the ties 
against the weather, while still warm they 
are immersed in a bath of melted asphalt 
or other weatherproof substance. 

The device shows strength, and apparent
.y is neither difficult nor costly to manufac
t ure. It would probably resist wear, and 
is as e asily laid as a wooden tie. 

Patented through the Scientific American 
Patent Agency, May 11,  1875. For further 
information address the inventor, Mr. Henry 
Reese, 209 W. Pratt street, Baltimore, Md. 

. ... . 
The Weather Glass. 

In compliance with the repeated request of some of our me
teorologically inclined correspondents, we publish below 
instrllctions for the construction of the so· called chemical ba
rometer or weather glass. The utility of this little instru· 
ment is based upon the varying solubility of certain salts 
under different atmospheric conditions of pressure, humidity, 
and temperature, and the employment of a menstruum of 
such a density that the slightest increase or decrease of the 
same will cause the newly formed crystals to rise or sink in 
the liquid. The instrument generally consists of a tube, 
from ten or twelve inches long, and from three quarters to 
one inch in diameter. It is closed at the lower end, and, after 
the solution has been poured in, the upper end is drawn out, 
by means of a spirit lamp or blowpipe, until the tube is 
hermetically sealed. When cooled, the point is broken off 
in such a manner that a minute hole is left, which sufficfls 
for the necessary communication between the contents of the 
tube and the external atmosphere. Another arrangement 
consists of a large test tube with a piece of bladder or caout. 
chouc tied over the mouth, and a small pinhole made through 
this covering ; this arrangement, however, is not so satisfac
tory as the first, as the covering does not last vflry long. 
The solution may be made as follows : Take pure nitrate of 
potash (saltpeter) and chloride of ammonium (lilal ammoniac) 
each 1 part, camphor 4 parts, strong alcohol 70 parts, dis-

The indications that this little instrument gives are of this 
nature : If the atmosphere be dry and the weather promis
ing, the solid matter will be found resting on the bottom of 
the tube, the supernatant liquid being perfectly clear ; but 
on the approach of rain or wind, the solid matter will gradu
ally rise, and small crystals of stellar formation will be found 
floating in the otherwise pellucid liquid. On the approach 
of strong winds, flakes of feather-like form will sometimes 
appear on the surface of the liquid ; this often occurs several 
hours before the actual breaking out of the storm. In cold 

REESE'S RAIL WAY TIE 

weather the liquid is rendered milky by the multitude of 
white stars constantly floating in it.  The instruments are 
pretty ornaments, and their indications are .al ways interest
iug and instructive. 

------� ..... , .... , .. ------
FLEURY'S EUREKA WEATHERSTRIP. 

The invention illustrated herewith is an improved wea-

B 

therstrip, which:may be adjusted to suit any depression worn 

[OCTOBER 9, 1875. 
in the door sill. It consists of flexible tubing, A, Fig. 2, 
made of rubber, f�lt,or similar material, through which runs 
a metal rod, B, the obj ect o f  which is to keep the tubing in 
position. Metal fastenings, C, have a hook at one end which 
fits around the rod, and an eye at the other end, by which 
they are secured by screws or other simple means to the bot
tom of the door, as represented in Fig. 1. The strip, 

by bending, may be fitted to any d e
pression in the sill, so as entirely to 
fill up the opening between the sill 
and door when the latter is shut, thus 
preventing the ingress of either wind 
or water. 

The door, by its weight, on being 
shut, draws the rubber against the 
threshold, and on opening the drag
ging of the rubber across the thresh
hold is prevented. The iron rod is 
made j ust the length of the door. The 
rubber tubing extends over one inch at 
each end, and rests against the casing. 

The device is quite durable, is neat 
in appearance, and may be manufac· 
tured at a small cost. 

Patented July 27, 1875. For further 
particulars relative to sale of rights or 
of entire patent, address the inventor, 
Mr. Frank Fleury, Springfield, Ill. 

Ah Chu and his Salt. 

B. writes as follows : 
" 'Where is your salt, Ah Chu ?' said 

I. Ah Chu had invited me to dine at 
his mess, to celebrate a Chinese festi
val , and, barring the chopsticks and 
some national dishes, which I did not 
venture upon, a capital dinner it was. 
Ah Chu and his messmates were work. 
ing on a sugar plantation below New 
Orleans. Ah Chu passed a bottle with 
a quill fitted in the cork. ' Vinegar ?' 

said I. ' No ;  here is the vinegar, ' said he, passing me a 
bottle exactly like the first. ' Me thought you asky for 
salt. ' ' Salt it was, ' said I. ' Well , '  said Ah Chu, ' that 
is the salt me gave you first. " And sure enough it was ; salt 
dissolved in water and used in a fluid state. ' So, '  says Ah 
Chu, ' table salt is served in Ch ina. ' 

"For convenience of application, and exactness with which 
the seasoning can be regulated, give me liquid salt ."  

• ·e· -
A Model; Locolllotive. 

An ingenious mechanical curiosity has recently been shown 
to us by its maker, Mr. Joseph Butcher, of 43 Center street, 

this city. It is a miniature locomotive and 
tender, containing every portion found in the 
full sized machine, perfectly proportioned, 
capable of carrying a steam pressure of 75 
Ibs. to the square inch, and of  running at a 
high rate of speed. An alcohol lamp, which , 
by its heat, gent'rates an alcohol steam, which, 
in turn, is ignited under the boiler, heats the 
latter, which is supplied with water by feed 
pumps, perfect in every valve and connection. 
No less than 230 separate pieces enter into the 
construction of the cab alone. The model is 
admirable in mechanical execution, and, 
strange to say, is its maker's first effort at me
chanical work, and has occupied his leisure 
hours, outside his regular trade of ornamen
tal painting, for the past three years. The 
engine shows remarkable skill both in design 
and handiwork, and evinces the great patience 
and native mechanical genius of its construc
tor, who first made the tools he used in con
structing his machine. 

- . ..  
Veloclty--Efrects oC Us Increase and 

Arrest. 

Mr. F. J. Bramwell, C. E.,in a paper read at 
the recent meeting of the British Association, said : 
Gravity can put into our frames a velocity in one second 
amounting to 20 miles an hour without injury, there
fore it is reasonable to suppose that that velocity may 
be taken out at the rate of two and a quarter miles per 
second with even less risk of injury ; and if we want a proof 
of this, one might instance a swing at a fair. Take the case 
of a swing 30 feet long, rising to the horizontal at each 

vibration ; when the swing is at the lowest point, it has 
a velocity of 45 feet per second, or 30 miles ; one knows 
it will make this half vibration and will reach its high
est point in less than 1t seconds, so that a speed of 
30 miles an hour is taken out at the rate of nearly 17 miles 
per second instead of the two and a quarter miles of the pas
senger train. 

Another instance of rapid reduction of velocity without 
injury occurs in colliery winding. The Rosebridge Colliery, 

. in the neighborhood of Wigan, is nearly half a mile, actu 
ally 806 yards deep ; the winding is done under the minute 
or at an average rate of thirty miles an hour ; b ut this in
cludes the stopping and the starting ; the maximum pace is 
equal to 58 miles an hour,and this 58 miles an hour is brought 
to rest ill from 180 to 200 yards. There is thus, therefore, 
abundant evidence that the powers of brakes may be carried 
yet further than they have been without fear of inj ury to 
rail way passengers from the sudden checking of momentum 
so long as the brakes are properly applied. 
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THE CRESTED BLACK KITE. supplies was opened have embraced 7,000 tuns. It reflects 

The gardens of the Zoological Society, London, recently no credit upon America, either as regards the act itself or the 
received specimens of a very rare Indian kite (the baza lo- get·up of the article which she produces. All but the inex· 
phote8 of Cuvier). This bird had never been seen alive in perienced , or not over-particular judges of quality and con' 
England, and even in India is so sparsely distributed that dition, pronounce the cut sugar as shockingly indifferent ; 
Mr. Allan Hume, in his " Rough Notes on Indian Ornitholo- and if it is to be viewed as a specimen of the best lump 
gy, " states that he has never procured a specimen. Though which the Yankee refiner can turn uut, and their country
nowhere common, it ap-
pears to have an extended 
range, being known in 
Ceylon, on the east C08st of 
India, as well as in Lower 
Bengal, Assam, and Bri
tish Burmah. J erdon, in 
his " Birds of India) " 
states that it is certainly 
very rare towards the 
south, but that it is occa
sionally killed at Calcut· 
ta, and is more frequently 
found in the lower Eastern 
Himalayas. It appears to 
be very insecti VOl"OUS in its 
habits, and keeps to the 
forests and well wooded 
districts, taking only short 
flights. In its conformation 
it appears more nearly al
lied to the honey buzzard 
(perni8), of which a crested 
species exists in India, 
than to any of the other 
accipitrine birds. The plu. 
mage of the bird is reo 
markably handsome. The 
upper portions, including 
the long slender crest, the 
thighs, and the under tail 
and wing coverts, are a 
glossy green black. The 
outer webs of the wing 
feathers-those that are 
alone visible when the 
wing is closed-are deep 
chestnut. The scapular 
feathers form a conspicu-
ous but broken white wing band. The under parts of the 
bird are chiefly white, with five or six broad bars of d eep 
cbestnut. The crest is generally carried in a drooping posi
tion, but the bird has the power of erecting it perpendicu
larly. In length the crested kite varies from thirteen to four
teen inches, the extent of its wing being thirty. The weight 
is about eight ounces. We regret to have to announce the 
eeath of all the three specimens almost immediately after 
they had been sketched. 

• •••• 
THE FLORAKIN. 

The florakin or lesser bustard (otis tetrax) is found on the 
plains in many parts of India, and is  common in France ; in 
the former country it 
is esteemed a most de -
licious bird for the ta
ble The male bird, 
when in full plumage, 
is very handsome, be
ing most beautifully 
marked ; but' the hen 
is much plainer, as is 
the case with nearly all 
female birds. They are 
to be found in pairs, 
and are very sb.y and 
wary, and hardly ever 
take to the wing if 
they can avoid doing 
so Wherever florakin 
are found, sand grouse 
(pterocle8 bicinctus), of 
which we gave an il
lustration and descrip
tion on page 407, Vol . 
XXXII. , may be seen. 

The florakin resem
bles the large bustard 
(oti8 tarda) in his form 
and color, but is only 
17 inches long. The 
head is reddish brown. 
the neck of the male 
being black, with a 
narrow white border 
above and below. The 
upper parts are mot-
tled' with the same colors, but with finer and more delicate 
l ines. In the barren di�tricts of Brittany (France), known 
as le8 lande8, these birds may be seen in considerable num
bers ; and as the flesh is good eating. aud may probably be 
improved by cul ture, it is some what remarkable that no at
tempts have been made to domesticate them. 

• .•. e 

American Refined Sugar. 

The exportation of American refined sugar to this side i s  
maintain a d  with unrelaxed energy, and consequently dis
places a given quantity of stoved sugar which would be or
dinarily supplied from the warehouses of the British refiners. 
The total imports since this new and unexpected quarter for 

THE CRESTED BLACK KITB. 

men are pleased to use, we must frankly as sert that we pity 
their taste. No first class family grocer in London-no, nor 
any folk in decent society-would look at the American loaf 
sugar as it now comes to hand ; and in case our statement 
should be read by those who, from the nature of their re
tail trade, find it an article more suitabl e to sell than that 
cbopped from bright English titlers, we simply ask them, as 
they do their friends and customers, to compare and j udge 
for themselves. We need not be in suspense as to the ver 
dict, for we are sure it will be in favor of the Briti sh manu
facturer, who, in defiance of envious detractors, is still the 
refiner par excellence, albeit his functions in that respect have 
now almost entirely ceased. Unless checkmated by some 

THE FLORAKIN OR LESSER BUSTARD. 

deliberate or accidental means, the English market will in 
time be so inundated with sugar of inferior quality, from 
France and America, that finest loaf and other sugar WIll 
eventually become things of the past .-London Grocer. 

[If the above statement is correct, if American refined 
sugars are really inferior to the English article, it behoves 
our refiners to call upon inventors to study out new methods 
of refining, by which the best products can be realized at the 
lowest cost.-EDs.] 

• ••• • 
THE fluidity of the Berlin iron, from which the finest and 

sharpest. although not strongest, castings are made, is at
tributed to the presence of arsenic in the iron. 

23 1 
The Oldest Fair In the " "orld. 

In this season of industrial fairs, when Chicago, Cincinna
ti, Newark, New York, and other cities, are all vieing with 
each o ther in the production 0 f tb.e finest exhibit of the 
practical results of the labors of American mechanics and 
inventors, it is interesting to note that. in a far distant q uar
ter of the globe, another great fair has been in progress,  

which, in point of magni
tude, probably equals all 
of the yearly expositions in 
the United States com
bined. The great fair of 
Nijni-Novgorod, in Rus
sia, has quite recently 
closed its annual display
an exhibition which has 
been repeated every year 
for the past four centuries ; 
and the merchants and pro
ducers of Siberia, of Per
sia, of China, and of Tarta
ry have met the manufac
turers of Western Russia 
exchanged. their raw pro� 
duce for the manufactured 
goods of St. Peters burgh, 
Moscow, and the west, and 
separatedforanother twelve 
month. The Fair, in fact, is 
a vast market, a temporary 
city, which began with the 
interchange of commodities 
bet ween barbarians four 
hundred years ago at a lo
cation some eighty miles 
distant from :Nijni Novgo
rod. After an exi�tence of 
two centuries,during which 
period it absorbed into it 
se:f minor markets until 
it became the principal ex
change of the elli pire, the 
fair was removed to its pre 
sent site. Under the rule 
of Peter the Great, the gov 
ernment assumed its direc-

tion , which authority is still retained. 
Unlike the colossal and n:.agnifice nt structures of iron and 

stone which we erect as the receptacles for our exhibited 
prod uctions, the buildings of Nijni Novgorod bear a close 
resemblance to the labyrinth of streets and houses which 
together. make up a Turkish bazaar. There is a broad ope� 
market place, rectangular in form, on which are constructed 
twelve rows of buildings, each some t wo &tories in hight. 
having broad verandahs to shelter the passers from sun and 
rain. These form parallel streets, some of which are nearly 
120 feet in width. At the ends of the principal street, whICh 
is the broadest, are the government house and the cathedral , 
on the sides are shops and a chapel , near which are two high 

towers, the raiSing or 
lowering of flags on 
which denote the open
ing or closing of the 
fair. One side of the 
rectangle containing the 
buildings rests on the 
river Volga ; the other 
three are surrounded by 
a horseshoe - shaped 
moat, kept filled with 
water at an elevation of 
some eighteen feet 
above the river, al;! a 
precaution against fire. 
The edifices are built 
on iron stanchions in 
the majority of cases, 
and all that can be re
moved are taken away 
at the close of the fair. 
A large number of 
buildings, however, reo 
main, and with remark
able strength with· 
stand the great yearly 
inull.dation of the river, 
which submerges the 
whole locality, leaving 
only the tallest struc
tures projecting above 
the waters, like a mini
ature Venice. It is  a 
strange contrast ; a busy 

town of 150, 000 inhabitants, replete with goods of every d e 
scription, from American wagons to Persian rugs .  exi st.in g 
for about six weeks ; and then, a few months later, not)dng 
but a dreary waste of  water fi l l s  its place. Although the 
number of visitors at any one time may not exceed 150, 000. 
i t  is estimated that fully a million people come and go while 
the fair is in progress, and the value of good s which have 
actually changed hand s during the fair just closed is com · 
puted at $120,00C, 000. 

The governor of the province supervises the management, 
aided by a committee chosen by the partidpants in the fair. 
The committee controls all government property, renting 
the same at a low rate. There are some curious regulation 
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a s  

a s  regards exhibitors, o r  rather sellers-for people come to 
!!IelI then ILIld there for cash-which are worth noting. For 
instance, each row of buildings is devoted to some especial 
kind of goods, and merchants, thus compelled to crowd to
gether, are encouraged to compete with each other. To pre
vent monopolies and over-speculation, no merchant is per
mitted to hire more than three consecutive shops, nor can he 
occupy more than one shop unless they adjoin each other. 
No imposts or duties are levied, and the shops are usually 
let to the first comer, the government asking no other gain 
than the small rents, which together amount to but about 
$120, 000 a year. At the last fair. for this sum 6, 086 shops 
were rented 

i1\ a dark cellar, nor can you any more easily cure invalids 
without the influence of sunlight. There are some acute 
disea!!les, during tb e progress of which it may be necessary 
to temper the light, but it should never be entirely shut out, 
for if you do you remove from the body one of its important 
natural stimuli. 

The windows should never be surrounded by tapestry or 
decorations of any kind that are made of woolen stuff. A 
plain white shade is all that is requisite to temper the light 
and cut off outside objects from the patient's view, and the 
window frame should be free from lambrequins, hangings, 
etc. , which may become impregnated with the germs of 
disease 

The contents of the markets are, of course, wonderfully VENTILATION. 

heterogeneous. Machines bearing to us well known names A healthy person requires two thousand cubic feet of 
of American firms are side by side with the curious products breathing space, and the sick person under the same circum
of Indian and Persian looms. There are furs and skins from stances should have at least three or four thousand cubic 
Siberia, teas brought overland from China, cutlery from feet. Tben,again, the sick man should have the air changed 
Sheffield, flax, wheat, the importations of the great houses twice as frequently as the man in health. 
o f Moscow and St .  Petersburg, and Russian iron, besides Ventilation requires the introduction and diffusion of an 
thousands of articles representing the chief industries abundance of pure air at short intervals, and a correspond
of every nation on earth. There are usually immense ing removal of the air vitiated by respiration. The move 
amounts of iron, stored on a sandy island in the middle of ment of air in the sick room should be imperceptible. 
the river Oka, about three quarters of a mile long, which is If the sick room is ventilated by a fireplace, we should 
not only covered with water at certain seasons, but which always op en a window at the top. If the room, on the con
changes its shape every year. It is said that the quantity of trary, is heated by a register, a window should always be 
iron collected here, in bars and sheets, aggregates 90,000 raised at the bottom, since the hot air rises to the top of the 
tuntl, valued at over $10, 000, 000. In quality it is said to be room, creates a plenum, and so forces the air out at the bot
better than Lowmoor, and equal to the best Swedish. A tom. There are three points to be observed in regard to the 
tramway runs the whole length of the island. sick room. 

It is d ifficult to believe that not only are all these vast Note, first, whether there is any perceptible oclor, on en-
stores filled and emptied in six weeks, but that the store- tering the apartment from the open air ; if so, ventilation 
houses themselves are remove. and that their !lills are cov- is imperfect. 
ered in spring by ten or twelve feet of water. On the occa- Make sure, in the second place, that there is a free inlet 
sion of the recent visit of tbe Duke of Edinburgh to the ' and outlet for the air. 
fair, the iron o wners gave an entertainment in his honor, And , thirdly, place an open mouthed bottle by the side of 
in a huge pavilion constrncted entirely of their stock. The the bed at night. In the morning, before there is any open
structure was in the form of a turreted palace. The turrets ing of doors or windows, or any movements about the room, 
were built of bar iron (the bars being laid crosswise over pour a little clear lime water into the bottle and shake it. 
each other, with the ends projecting) and surmounted by If the air in the bottle is pure, the lime water will remain 
battlements, which were represented by iron buckets. The clear ; but if otherwise, it will become milky in appearance, 
body of the castle was 100 feetlong by 50 feflt wide, and was showing carbonic acid in the air, which has united with the 
made of sheet iron. Iron buckets and baskets, turned over, lime, forming a white precipitate of the carbonate of lime. 
made very handsome ornaments around the arches of the 
doors and windows. The whole structure was completed in PREPARATION OF GRUEL. 

three days and three nights. A man, simply because he is sick, iH not to be starved, nor, 
on the other hand, can a man who is sick, as a rule, take 
such articles of food as a well man would be likely to take. 

• • • • • 
Common Sense In the Sick Room. 

In a lecture delivered at the Bellevue Hospital Medical 
College, in this city, by A. B. Crosby, M. D. , he says : There 
are certain elements of hygiene which it is very important 
that we should observe-whether the sick room contains a 
surgical or medical case-if we would reasonably expect to 
obtain tbe best possible resuit!!l from treatment. In the first 
place the 

TEMPERATURE 

should ordinarily range from 65° to 70° Fah. , and this should 
not be a mere matter of guess work, but should be ascer
tained by th,e thermometer. If  the temperature is permitted 
to average much higher than this,all febrile disturbances will 
very likely be aggravated ; and if the average is much lower, 
the patient in ordinary cases runs some risk of getting a chill,  
although very many times he may remain with safety in a 
room having a lower temperature, providing he is furnished 
with a plentiful supply of blankets. 

FURNITURE OF THE ROOM. 

The room which is selected for a sick room should be as 
far removed as possible from ' those ordinarily occupied by 
the family, in order that the patient may have the benefit of 
perfect quiet. It should be large, airy, and well lig hted, and, 
if possible, should have a sunny exposure. 

The wall of the sick room is a pretty important matter to 
the patient. If it is covered with one of those dreadfully 
variegated papers, which, alas ! are regarded as ornamental, 
it will be found, especially if the patient is suffering from 
any disease in ' which there is abnormal exaltation of the 
brain, that it is a source of great annoyance, and may even 
be positively injuriou s. For. as his eyes run over these 
pictures, he will fancy that he sees images of various kinds, 
such as angels and demons alternating ; indeed these figures 
will assume every conceivable form, and he becomes thor
oughly worried in the attempt to disentangle the confusion. 

The paper covering the wall should have a uniform, neu
tral tint, such as a light green, a delicate buff, or a verv deli
cate slate color , a light green, perhaps, is as agreeable 

·
to the 

eyes as any color that can be selected, and it rests the eyes 
with a refreshing monotony. Such a uniform tint tends to 
healthy stupidity, and this leads to repose. The fioor of the 
apartment should engage your attention. 

The model sick room should never be carpeted, but ordi
narily should have a hard wood floor, and this should be 
oiled and varnished .  Upon such a floor may be spread as 
many pieces of carpeting, rl!lgs, and mats as are desirable. 
These may be placed in front of the bed, over the parts 
which the nurse traverses while performing his or her duties 
at the doors, etc. Each morning, these can be quietly slid 
along the floor, taken out, and be thoroughly shaken and 
aired.  After they are removed, the floor can be wiped off 
with a damp cloth or soft brush, and when dry, the rugs, 
!tc, , may be replaced. 

The windows should also engage your attention. These 
!bould be !l0 arranged as to admit abu.ndance of light. Light 
;8 a normal stimulu� to the human body, and we have no 
good health without it ;  you cannot grow healthy cabbages 

It may be doubtful wh ether a man, when first taken sick, 
should take a large quantity of food , but one of the articles 
which he m ay have is Indian gru.,}; if not made too strong. 
H, however, you give permission that the patient may have 
gruel to take, unless you give special directions as to how 
it shall ,be made, you will very commonly find that the 
nurse has prepared a fair specimen of Indian pudding, and 
has been administering that for gruel . 

In making Indian gruel there should be no more than a 
dessert or table spoonful of the meal to a quart of water ; and 
this should be boiled for a long time, keeping the quantity 
of water good throughout the entire boiling process. 

Prepared in this manner, it may be matle decidedly salt, 
and then administered to the patient during the first few 
days of his sickness . 

USE OF MILK. 
There is one article of diet which all persons may take 

under all conditions, and that is milk. 
There are those who say they cannot take milk, that it 

makes them bilious, etc. ; but that is not true. A person 
who is sick may take milk with the greatest possible advan
tage, because it contains, in a form easy of assimilation, all 
the elements essential for maintaining nutrition. It is the 
natural aliment of the' young animal, and certainly answers 
a good purpose for the old animal, provided it is used pro
perly. New milk, I do not hesitate to say, may be taken, as 
far as disease is concerned, in any and every condition. Per
haps it will require the addition of lime water, if marked 
acidity of the stomach is present ; and perhaps a little gentian 
may be requisite to stimulate the stomach somewhat ; and it 
may be necessary to give it in small quantities and repeat it 
oftE'n ; but ice cold milk can be put into a very irritable 
stomach, if given in small quantities and at short intervals, 
with the happiest effects. We have now come to believe, 
contrary to tbe teaching of our fathers, that cold water,even 
ice cold water, is a most beneficial drink, and therefore per
mit our patients to have it as often as they may wish, pro
vided too much is not taken at one time. 

Now tea, which is a wholesome beverage, and, withal, 
contributes somewhat to scandal, is very comforting, espe
cially to a sick woma,n , and may be given without harm, if 
it is sufficiently diluted wi th milk . When maa.e very weak 
-just strong enough to give a flavor-well supplied with 
milk, and , perhaps, a little sugar, it gives the patient a tri fle 
of nourishment in a very palatable form . 

BEEF TEA. 

If, however, you will make beef tea according to the di
rections I now give you, it  will be found to be a most ser
viceable article among the dietetics of the sick room. 

Take a pound of the very best beef that can be obtained in 
the market-the butcher will tell you that any kind of a 
piece answers to make beef tea of, but that is not true-cut 
it into small pieces the size of the ·end of the thumb, place 
it in a pint basin, cover with cold water, and then place the 
dish upon the back part of the range O'r !ltove, where the 
water will gradually get warmer and warmer, but will not 
l each the boil ing point. Let it stand and simmer in this 

manner two bours. Then bring it forward, and boil over a 
quick fire twenty minutes, and immediately after pour tbe 
fluid from the beef, at tbe same time allowing the little par
ticles which become detached to flow off with it. Now, if 
there is any fat in the tea, it is well that it should be re
moved, for the reason that the bile and pancreatic secretion 
may be unable to emulsify it, and it may do more harm than 
good . If you wish to be very precise upon this point, the 
tea can be set aside, and wben perfectly cold all the fat can 
be removed from the surface in a flake ; or the fat may be 
taken up by dropping a piece (If flannel upon it as it floats 
upon the surface of the warm tea. 

It is not a good plan to strain the liquor, because this pro
cess will remove more or less of the little particles of beef, 
which are very essential to the value of the t!'a. It may now 
be salted , and given hot or cold, as the patient may wish ; 
and it may be given as soon as the pulse indicates any dimi
nution in the force of the heart's action. What become3 of 
this article of diet when taken into the stomach ? The advo
cates of the worthlessness and non-essentiality of beef tea 
would answer that it makes but little difference. I believe, 
however, that it is mostly taken up by the gastrIC veins, and ,at 
all events, that it is exceedingly palatable and nutritious, and 
does do something more than simply warm the stomach and 
make the patient happy for a short time. 

In case the patient's stomach is very irritable, so that 
large quantities of any substance cannot be borne, you may 
resort tR beef extract for nourishment. 

The proper method of making this article is to take a 
pound of the best beef, cut it into small pieces, and place it 
in a good sized open mouthed bottle-II. pi<lkle jar is perhaps 
as convenient as any. Cork the bottle loosely; and then set 
it into a kettle of water, which is to be kept hoiling for two 
hours. If the bottl!' is now removed, it will be found that 
it contains a considerable quantity of fluid, which may be 
turned off, and the beef subjected to slight pressure to re
move still more. 

In tbis fluid we have a concentrated article of nourisbment, 
and it may be given, after it has been seasoned, either pure 
or diluted, according to the condition of the stomach. Beef 
extract is not nearly so palatable an article of food as rich 
beef tea, made in the manner described. 

8 • • • •  
Electro-Harmonic System oC Multiple Transmission .  

During the past two weeks, Mr. Elisha Gray of Chicago, 
Il1 . ,  has been exhibiting his electro-harmonic apparatus in 
the ·Western Union Building, in this city. More than a year 
since we published an article descriptive of this curious dis
covery, 80 far as it had been developed at tbat time. Since then 
Mr. Gray has devoted the greater part of his time to the per
fe ction of the apparatus, and has already succeeded in pro · 
d ucing some very remarkable results. Mr. Gray 's earlier ex
periments disclosed the fact that composite tones were as 
easily transmitted over a wire as single notes, and from this 
discovery he developed a system of multiple transmission, 
founded on this principle. The apparatus was tested exper
imentally on a wire between Boston and New York, on Sep
tember 11, with very satisfactory results. Four separate com
munications were simultaneously transmitted from Boston, 
and copied from four souDders by a like number of receiving 
operators in New York. In the main the signals were per
fectly received on all the instruments, the only apparent de
fect being a tendency to shorten them somewhat, a difficulty 
which can doubtless be overcome by a suitable modification 
of the transmitting apparatus. 

The principle of the apparatus is a very simple one. The 
depression of each key sets a self· vibrating electrotome in 
operation, which is adjusted or tuned to vibrate at a cer · 
tain rate, differiDg from that of any of the others, when un· 
der the influence of the electro-magnet controlled by its cor , 
responding key. These several sets of electrical vibrations 
are transmitted th rough th!=l circuit without interfering 
with each other, in the same manner that almost any num
ber of different sets of sound waves may pass through the 
air without mingling. At the receiving station, each instru
ment is so adjusted as to respond to its own special sets of 
waves or vibrations without regard to others. By breaking 
and closing the circuit upon the transmitting electrotome, so 
as to form telegraphic signals, these are trs.nsmitted and 
taken up by the corresponding receiving apparatus. 

It is not easy to fix a limit to the number of different com· 
munications that may be carried on over the same wire sim
ultaneously, either in  the ,same or opposite directions. The 
marked success which attended the operation of the princi
ple through two hundred and forty miles of line, on Septem
ber 11, seems to promise results in the future of the greatest 
value .-Jo!fn-nal oj the l'1!Zegraph. 

a • • , .  
The Harmonic-Electric Telegraph. 

The harmonic· electric telegraph invention (now commonly 
known as the telephone) of Mr. Elisha Gray, of Cleveland, 
is nndoubtedly destined to prove a very useful and impor
tant one. On Friday of last week we saw four despatches 
transmitted simultaneously from Boston to this city, on W1e 
of the Western Union wires. It is believed, and with good 
reason, that at least sixteen messages can by tbis invention 
be transmitted simultaneously over a single wire. Mr. 
Gray has made a discovery and invention which will be like
ly eventually to revolutionize the present Morse telegraph 
system.-The Telegrapher. 

• •• • • 
THE recent storm in the Gulf of Mexico was the fiercest 

known in that vicinity for several years. At Galveston , 
Texa!!l, it raged with great violence for three days, and the 
damage to property has been estimated as high as $5. 000, � 
000. At Indianola, Texas, it is stated, 800 lives were lost. 
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N E W  1<JI,ECTRIC ENGINE. 

A new electric engine,adapted to pumping water through 
a house or to any other light domestic work, is located 
among the housekeeping articles, and is well worth care
ful examination. Its construction is novel in many respects, 
One set of electric magnets is disposed in the direction of 
their length about an interior rotating cylinder or wheel. 
'fhe other magnets are arranged in the interior of the sta
tionary case, 80 that the construction is that of a number of 
horseshoe magnets, each having one stationary and one 
movable leg. The long faces of the magnets are serrated to 
the depth of t inch, the indentations of the wheel magnets 
fitting into those of the case magnets. This, the inventor 
tells us, haR been found, while increasing the area of the 
faces in contact twofold, largllly at the same time to aug 
ment the power. The coils are wound lengthwise about the 
bars, and the yoke of the horseshoe is made directly beyond 
the outside coil , instead of at the further extremities of  the 
bars, as is usually the case ; so that a large portion of the 
metal core p rotrudes beyond the yoke. This arrangement, 
we are informed, has also been found to increase the power 
as high as 100 per cent. In a future issue we shall describe 
another electric machine exhibited by Mr. Charles A. Hussey 
and we shall probably refer to the machine under discussion 
in detail, and with reference to the new principles claimed 
to be involved,  noting here only the facts given us. Of 
these the most remarkable are the large capacity of the 
machine (which contains It 5 inch magnet wheel and 
weighs but 15 pounds), 8,000 foot pounds per minute, 
and the statement that a 4-cup battery, costing for materials 
expended $1. 12, in connection with this apparatus drove a 
Howe sewing machine at 500 stitches per m inute for 60 hours 
successively. 

Builders, owners,and tenants of city houses will doubtless 
view witb interest a 

NEW SYSTEM OF PLASTE RING 

which is claimed to prevent the sudden and disastrous down
fall of ceilings, so frequently occasioned by defects in the 
water pipes and consequent leakage or overflow. The in
vention consists of replacing the scratch coat and brown coat 
used in ordinary work by the combination of fibro.ligneous 
sheets with a cement composed of lime, sand, and plaster. 
The sheets are of a fabric resembling coarse bagging which 
i s  secured to the lathing, and the cement is supplied in the 
orc!inary way. A hard finish coating completes the work. 

A NEW FORM OF HAIR H1<JADER 

is exhibited , which is an improvement on the similar appara
tus shown at last year's fair. It consists of a vertical oscil
lating metal plate,the lower edge of which is provided with 
a rubber facing. Beneath is a horizontal vibrating plate 
having a rubber surface directly under the edge of the ver
tical plate. The tangled combings of long hair are placed 
between these moving portionR ; and by the rubber,engaging, 
when rubbed along contrary to the grain of or to the direc
tion of the asperities on the hair, the " knotted and combined 
locks " are causetl. to part and separate. This hair header is 
called " magnetic," for no reason that we can perceive 
other than that given by the old lady who admired the noun 
" Mesopotamia," " it was such a nice, comforting word." 

AN AID FOR GOING U P  STAIRS. 

Here is something for the denizen of the aerial flat, an in
vention s llppoged to bounce him up from one stair to another 
until he .reaches the top of the flight, before he knows it. 
Each stair has a hinged lid and under each lid are some 
strong coiled springs. T.he inventor fails to say anything 
about the �ffect of his springs when a person runs down the 
steps . The idea suggests itself that an inexperienced user 
might try to go down two steps at a time, in which case his 
momentum would probably compress the spring sufficiently 
to jump him back three steps, and thus . by a kind of alge
braic addition, he would find himself slo wly retrograding in 
in spite of his efforts to advance. There is food for sombre 
reflection in those spring stairs. 

A NEW HYDRAULIC MOTOR 

for sewing machines is exhibited, which is easily attached to 
the table of the apparatus and which is driven by the ordin
ary head of water in the service pipes. It consists simply 
of a winged wheel placed horizontally and enclosed in a case. 
Motion is governed by the treadle, and speed, of course, regu
lated by the water cock. 

ANOTHER NO V1<JLTY IN MOTORS 

is a peculiar compression engine, driven by hot air, now in 
operation in the machine department. It consists of two 
cylinders, one for power, under which the fire is built, the 
other simply for compression. The latter has a water jacket, 
and both cyl inders have pistons, or more properly, plungers. 
The piston of the compression cylinder passes through pack
ing at the top of the same, but below fits loosely in the bore, 
so that the air cOIn pressed is at liberty to pass up around the 
piston, and to enter a connecting passage, which leads it into 
the power cylinder, where it is heated and expanded, and so 
lifts the piston. As the t wo pistons are set on cranks 1800 
apart, the down stroke of the power piston corresponds to 
the up stroke of the compression piston, so that the air, which 
just before has been expanded ,  is now returned to be recom
pressed and again used . Thus the air is merely shifted from 
one cylinder to the other, and its cooling or heating is 
quickly accomplished through its being exposed to the action 
of the cold water or the fire in thin annular sheets. The 
machine (1 horse power), we are told,burns very little fuel, 
one scuttleful answering for an entire day. The expendi
ture of oil is also very small . This seems to be a very sim
ple apparatus, and one well adapted for a large number of 

1 titutifit !mtritatt. 
EW ___ _ 

light uses. It is almo�t entirely free from the disa,greeabl e 
noise usually incident to caloric engines. 

We notice a new 
MACHINE FOR POLISHING MOLDING : ,  

which seems to  perfo.rm very good work. It  has  an adjust
able table.  carrying horizontal rubber rollers, which grasp 
the strip of molding and present it to the action of a rpcipro
cating polisher. This last is a composition o f  fine emery, 
which is made in a plastic state and applied to a piece of 
molding similar to that to be polished . The result when 
the composition is hard is a perfect matrix, into which every 
indent.ation or proj ection of the molding fits. The cast is 
then mounted in a box and rubbed to and fro on the molding, 
as the latter, as already explained, is carried beneath it. The 
advantage gained is the increased sharpness and accuracy of 
the edges, and the thorough polishing of the whol e work, a 
proceeding of some diffi culty by the ordinary use of sand 
paper. 

A new convenience for housekeepers is a combination 
KITCHEN SAFE, 

in which places are provided for a multiplicity of articl es 
which generally go astray about the kitchen . Besides, it of
fers to the cook the same advantages as the prescription 
counter does to the druggist. There are drawers for the 
sugar, spices, and similar staple ingredients, a hinged dough 
board in the front, a convenient receptacle for flour or meal 
in the top (with a hopper below, fitted with a valve so that 
exactly as much flour as is needed may be m easured off), 
a sifting arrangement, and plenty of extra closet room for 
the th ou'land little things needed in culinary operations. A 

N1<JW ANTI-FRICTION M1<JTAL 

has appeared , which , we suppose, is intended to rival the 
material which raised such a breeze among the fair officials 
last year. It differs, ho wever, in that, instead of being in
serted in the bearings, the bearings themselves are made of 
it. No machinery fitted with the substance is running as 
yet at the fair. The basis, according to the circulars, is 
black lead,  which is another point of difference from its 
older competitor into the composition Qf which black lead en
ters very slightly, and in many cases not at all . 

. · e . •  

[From the Engineering and Mining JournaI . :I 
Extra Large I. ap-Welded Tubes an d  E n ameled 

Wate r Pipes. 

At a recent visit to the National Tube Works Company at 
McKeesport, Pa. , we witnessed the operation of making lap
welded tubes of such a size and quality as to call for notice. 
The company makes the'le seamless tubes or pipes of any 
size up to fourteen inche8 dif1,meter. And as every length 
is tested by hydraulic pressure before leaving the works, 
their strength and quality is fully guaranteed. They have 
been found admirably adapted to carrying water for the hy
draulic mines of California, Nevada, and other Western States, 
and for waterworks which do not require larger mains than 
14 inches. The company has just completed an order for 
the Virginia City and Gold Hill Water Company, of Nevada, 
of seven miles of 10 inch pipe, the most extensive order for 
a large size that , we believe, has ever been given in this 
country. These seamless pipes , even without coating, arf, 
more durable and are also lef!s expensive than the riveted 
pipes ; but the company applies a patent enamel to them 
that, it is claimed, makes them almost indestructible, and, 
indeed, the company is wilHng to guarantee their durability 
for any length of time. The appended reports by Dr. S .  
Dana Hayes, Massachusetts States Assayer and Chemist, IUld 
Professor Otto Wuth, of Pittsburgh, Pa. ,  fully establish the 
claims of this pipe to durability. We commend it not only 
to our gas and water companies, but also to our mine owners 
and others who have to use or convey impure water, such,  
for  example, as in many anthracite mines. These large 
pipes would make excellent screen shafts for our coal break
ers, and the enamel would doubtless be of great advantage 
for coating the exposed iron work about the mines. 

In bringing the matter to  the consideration of " those 
whom it may concern, "  we believe we are d oing consumers 
as well as manufacturers a service. 

REPORTS. 

" I have recently made a series of tests of your enameled 
pipe, for the purpose of ascertaining its value as a service 
pipe for conveying water and other fluids, and now submit 
the following brief report of the results obtained :-

" Portions of the enameled covering itself were first re
moved ftOm several pieces and submitted to chemical analy
ses, to determine the presence of deleterious substances ; but 
the results of these analyses are entirely negative, as there is 
nothing of this kind present. The pipe i�  made of wrought 
iron, covered. inside and outside, with an elastic, enamel
like material that does not contain  any unwholesome or ob-
jectionable ingredients. ' 

,. Its durability was then tested by exposing different 
pieces of the pipe to the solvent action of hard, soft, and sea 
waters, alcoool, and other fluids . for many days, and finally 
those fluids were boiled in the pipe for several hours in each 
case-th e object of this boiling being to obtain, as nearly as 
possible, in a comparatively short time, the effect produced 
in the pipe by long continued usage. These tests have been 
very complete, and I am quite surprised at the -durability 
and power of resistance of the enamel covering, determined 
in this way. It has not failed il'l any trial with natural wa
ters in my laboratory i and it has withstood the action of 
boiling corrosive fluids for a longer time than specimens of 
other water pipes now in common use. 

" I  commenced this investigation with some doubts about 
your enameled pipe, but t.he severe tests which I have e m
ployed prove that it is perfectly harmless and possesses great 
durability, these being the properties of most importance in 
water pipe. S. DANA HAYES, 

State Assayer and Chemist, Massachusetts." 
" I  have made a complete series of tests in order to ascer

tain the quality. of your patent enameled pipe, and found 
t hat the enamel , covel'ing perfectly both the inside and the 
outside of the wrought iron pipe, is not ;in the least affected 

by the action of alkalies, acids, salts of any composition, al .. 
cohol-in facts .  any liquids which in practice are apt to be 
c()nveyed through the pipe. The enamel itself contains no 
deleterious substance whatever, and even if it did it would 
not make any difference.  as not a trace of i t  will become solu
ble . Pipe so enameled is especially adapted for water and 

O. WUTH." gas. 
- - -

Yankee Electrical Spread Eaglelsm. 

" At the annual meeting of the British Association for the 
Advancement of Science, held at Bristol, on the 25th of Au
gust last, Sir John Hawkshaw, F. R. S. , the newly elected 
President of the Association, as usual, delivered an address. 
In the course of this address he took occasion to review the 
history of the invention and progress of the electric telegraph . 
This portion of his speech is as perfect a specimen of the in
sular egotism for which his countrymen are noted as we 
have seen for some t'me. He completely ignores, in this 
connection, the discoveries and inventions made by Ameri
cans. merely incidentally referring, in a foot note, to the 
date of the first patent of Professor Morse, issued in October, 
1837. With this exception no mention is made of any Amer · 
ican ; and so far as can be learned from his address, nothing 
has ever been done in this country for the development of 
electrical science or of the telegraph. 

In view of the fact that the first practical telegraph line 
of any extent was built and operated in this country by Mr. 
Harrison Gray Dyar, in 1826, on Long Island, in this State, 
over which dispatches were actually transmitted , and that 
most of the more important telegraphic inventions and im
provements have been made here, and by Americans, this 
omission is discreditable either to the speaker's fairness or to 
his intelligence. While we have no disposition to withhold 
from the many eminent electricians and telegraphic inventors 
of Great Britain the credit which is due them, we are certain
ly not willing to allow such a slight as that which President 
Hawkshaw has shown to go unnoticed or unrebuked. 

It iii in this country that most of the useful improvements 
and new adaptations of the telegraph have been made, and 
these have been gradually adopted in Europe until most o f  
their telegraphs are worked upon American systems. 

The comparatively slow and inefficient needle tel(>graph of 
William Fothergill Cooke, not " Wheatstone and Cooke," as 
President .i1awkshaw has it, has been generally supersed ed, 
even in England, by the Morile system, and this is supple
mented to some extent by the printing tel egraph of Profess
or Hughes, an American, which is also very extensively used 
on the continent of Europe. The duplex sy�tem of Mr. 
Stearns, an American, is also being general ly adopted on the 
English and Continental lines. The automatic system of 
Professor Wheatstone, which is  highly praised , is known to 
be as much behind the American automatic system of Mr. 
Little, in successful operation in this country, as is the 
needle telegraph behind the Morse and printing telegraphs. 
The fire alarm telegraph system is the invention of Messrs. 
Farmer and Channing, both Americans ; the quadruplex has 
been made practical by Americans ; all the printing telegraph 
instruments which have proved of any value are the ex
clusive inventions of Americans ;  thfil quotation telegraph 
systems ; the automatic fire telegraph system, by which in
stant notice is given of the commencement of fires, which 
has proved of great lmportance and value, is the invention 
of an American ; the district telegraph system, by which 
messages can be summoned, policemen called, etc., has bepn 
invented and pe<rfected by Americans ; and the harmonic elec 
tric system, by which not merely four, but there is every 
reason to believe at least sixteen communications can be sim
ultaneously transmitted through a single wire, is the inven
tion of Mr. Elisha Gray, of Chicago, also an American. 

Some of the first electricians of the world are also Ameri
cans. Professor Henry, of the Smithsonian Institute at 
Washington, an American, invented the intensity electro
magnet, by which the transmission of telegraphic signals on 
long circuits became practicable. Messrs. Farmer, Channing, 
House, Page. the latter the inventor of the so-called Ruhm
korff coil, and many others eminent for ability as electricians, 
are Americans ; but these are coolly ignored by the orator, 
who has never heard of any achievements in electrical sci · 
ence except those of certain British scientists whom he 
names, save by a few Germans, to whom he grudgingly ac
cords some small credit. 

In no other country has telegraphy acquired such perfec
tion in. actual use or been so universally adopted and used by 
the people as in the United States and Can ad as. More ac
tual business is transmitted daily on a single circuit by two 
operators in this country than by four operators on two cir
cuits on the English lines. Business is dribbled over the 
English lines slowly by means of needle telegraphs or by 
Morse registers, the use of which is universal there ·but ex 
ceptional here ; and the automatIC telegraph of Wheatstone 
gives a speed of  seventy to eighty words per minute in ac
tual business against 1 ,200 to 1 ,500 words per minute by the 
American automatic system. Only in cable telegraphy can 
any practical superiority be shown on the part of British 
electricians and telegraphers, and this arises from the fact 
that in the United States we have had no lo!.g submarine 
cables to operate. We consider it quite probable, however, 
that if the speed of transmission is hereafter materially in
creased over such lines it will be through American inven
tions, and had the cable telegraphs of the world centered in 
New York, as they have in London, we believe that our electri
cians would, before this time, have devised some method of 
transmitting through long submarine cables more than sev
enteen words per minute."-The Telegrapher. 

If Sir John's address savors of egotism, nothing of the sort 
can be charged upon the The Telegrapher. The native mo· 
desty of the Yankee is proverbial, and the above prettily il
lustrates his method of practice. 
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234 
DECISIONS OF THE COURTS. 

U nited States Circuit C o urt---N orthern District oC 

New York. 
P O\TENT CANNED G REEN CORN . - J .  WINSLOW JONES et al. VB, G. LEWIS 

MERRILL AND O S C A. R  F. BG ULlC . - BAM tC V8, JOHN H. NOYES et a l . - sAME 
V8. W. B. OSTRANDER et a l .  
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certain fnventions of Isaac Winslow, relating to a new and useful lmprove
ment whereby corn in its green state Is preserved in hermetically sealed 
cans . The first of the patents was for the product ; the second. for the pro· 
',ess 

[ tn equlty.-Before WALLACE, J . J  
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weight. 
The proccss covered by the patent of .J ohn W .  J oncs, assignee of Isaac 

Winslow 1 May 13. 1 862, for preserving corn in Hs green state , involves three 
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cans ; third, sealing the cans hermetPcauy and subjecting them to heat hy 
water or steam until the kernels are thorou�hly cooked . 

This patent would not be infringed by a process In Which the corn, 
whether on the ear or removed therefrom, is thoroughly cooked by the di
rect appl1cation 0 t' steam before it is canned . 

Where It appeared that the defendants subjected their corn to the direct 
action of steam, or otherwise " cooked I .  it , before ca.nning it , but heated 
it again in a steam bath after canning, a preliminary injunct ion under the 
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canning was anything more than a colorable departure from the'patented 
process . 

Wllere defendants claimed to cook their corn In the ear thoroughly before 
subjecting It to heat In the sealed cans, but tile printed label on their cans ,  
prepared wheu they had no interest to  warp the facts , stated that the corn 
was " cut from the cob while fresh and sealed at once , and then pre l)ared 
by an entire ly new process , "  etc. : Reid. that in proceedings for an injunc· 
tlou the defendants must be concluded by the statement they thus published 
to the world . 

Where complainants were chargeable with knowledge of defendants' 
acts, but permitted them to continue their manUfacture, and In response to 
an inquiry as to whetner they regard defendants' process to be an infringe· 
mcnt ,  returned an answer that led defendantB believe that they did not, an 
injunctIon was refused . 

it is a general prluclple of equity ju Is prudence that tile court will not 
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nDl'ealSonably d.elayed in prosecuting for its violat ion . 
CompensatIon for damages accrued and protection from future damages 

Is all s u ch a compl�lnant is entitled to . This provided for hy a hondo 
I W. H. Bright, W. H. Clifford , and E. W. Fox. for complainants . 
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errill & Soule . 

SedgtlAck, Kennedy ct Tracy , for Ostrander et a l .  

Improved Tram Stick. 

John R. Byer, Attica, Mich. , assignor to h imself and Arthur H. 
Fish, same place. -The object is to improve the means for " tram
ming" the spindles and stones of grinding mills, and the deVICe con
Ists in a tram stick having an, adjustable lever, to the end of which 

lever the " quill" is attached, and to the other end of which lever 
is an adjusting screw. 

Improved Hose C o upling. 

Mark M. Lewi�, New York City, assignor to himself and Albert C. 
Aubery, same place.-This is a hinged two-part tubular coupling, 
provided with flanges, grove, and rabbet, to enable it to be used 
independently, or with a middle-ribbed inner couplIng. 

Improved Railroad Gate. 

John H. Eberh,lrt, Sumter, S.  C.-This inven tion consists of a pair 
of sliding gates meeti ng together at the middle of the way, WhICh 
are coupled on each side by a bell crank and rods. There is a slide 
to be moved by the locomotive to open the gate when the locomo
tive approaches it, and to be closed by the rear car when the train 
pa8S�s away. 

Improved Printing Press. 

Calvert B.  Cottrell, Westerly, R. I.-This relates to a graduated 
C-1m and scgmental Ie vcr, which take the cylinder while in full 
speed from the bed, whiah is also in full speed, and stop it, while 
the bed continues its motion at full speed. They stop the cylinder, 
while the bed runs on, and without losiug any time whatever on 
account of the stopping of the cylinder. Air springs are provided 
whose cylinders are on each end of the bed, while their stationary 
pistons are in corresponding positions on each end of the frame. 
These springs take up the momentum that is transferred thereto 
by the bed at each stoppage, and then retransfer the same at the 
start of the bed on its return. in the opposite direction, thus allow
ing hut little lost motion, and enabling the machine to be run much 
faster than UBual, and with m uch less than the ordinary motive 
power. 

Impro ved Car Starter. 

Anthony A. Jones, Utica, N. Y., assignor to himself and Julius F 
Chesebro ugh, same place.-Thls invention relates to the mode of 
connecting the foot rod which projects up through the platform of 
the car with the pawl, rod, and lever which operate the ratchet 
wheel mounted on the front axle. When the driver applies his foot 
to the plate on the rod, the horizontal arm of an elbow lever is de· 
pressed, thereby causing another rod to carry one or the other of 
the pawls into engagement with the ratchet. Simultaneously with 
this engagement, other devices act so that the pressure is thence
forth apPlied directl y to the lever so long as it continues. 

Impr oved Sus pension Book Rack. 

Frederick F. Hill,  Essex, Conn.-This is an improved folding rack 
for books and ornaments, to be hung against a wall, so constructed 
that the shelves may be adj usted and secured at any desired dis
tance apart. 

Im p roved Wet and Dry Ore Crusher. 

Henry Bol thoff, Central City, Col. Ter., assignor to himself and 
Char l es F. H endrie, same place.-A hollow cylinder revolves upon 
truck wheels placed in a frame. The m otive power Is applied to 
one of the truck wheel shafts, driving the mill by friction of the 
truck wheels on the periphery of the two heads, which are con
nected together hy staves. The headd have a flange on the outer 
rim, and are protected from wear on the inner side hy liners. }'or 
wet crwlhing, thAse staves are made watertight by the Insertion of 
proper packing between th em and at the ends, each stave having 
projecting ribs to hel o  hold the packing and stiffen the stave. 
T hrough the center o f  the cylinder, which is open, is placed a hollow 
pipe, 'l'hrough this is fed the ore and water, the pipe having open

ngs for the dIscharge of the same into the outside of the cylinder. 
Balls of cast i ron are phlc<!d inside, and by the motion of the cylin
der the o re and balls a re brought into con tact, and the crushing is 
done by concussion and abrasion ; and when the ore is SUfficiently 
fine to float, it rises to the top of the water and passes out In the 
form of pulp through registers on either side near the center into 
hoppers fastened to th" stands ; thence it p asses in pipes to the 
amalgamating coppers, as used with stamps. For dry crushing, of 
course the ore, instead of discharging at the centers, discharges 
around the periphery through interstices bet ween each stave, 
which are made much narrower than the wet mill stave, to give 
more discharging capacity. and are so shaped on the inSide as to 
form corrugations, thus preventing packing of ore and balis, and 
thus aiding free discharge. 

Improved Travelln" Can. 

Antoine Alexis Gervais, Paris, France, asSignor to A. Gervais & 
Co., same place.-Thls relates to field cans in which are a ohamber, 
having a fire grate or basket, an air channel, and a draft fiue. 

j' t i rutifit �lUtritlu. 
Improved Corn Sheller. 

Hiram C. Creekmore and John W. MoMillan, Salado, Tex.-This 
is a combination, with an inclined box, open on one side, of a cylin. 
der or roller, to which saws and strips or bars are applied as means 
whereby the husks are stripped from the ears of corn, and the ker
nels rem oved as the ear passes through the box. 

Improved Buck1 e L o op. 

Frederiok A. Neider, Madison, Ind.-This relates to an improved 
ioop and buckle for carriage back stays and curtains, and consists 
of a flanged buckle-fastening plate tacked to the curtain or back 
stay, in connection with a sliding box fastened by the fianges and 
held in position by the buckles. 

Improved Ventl1ator Cap. 

Henry A. Gonge, New York city.-The base of the cap is secured 
to the upper end of the ventilator flue. The body of the cap is 
made of the same shape as the lower part, but larger, and is so ar
ranged that its lower part may overlap the upper end of the lower 
part. The part is connected with, and supported from, the base 
part by bars. To the bars are secured the deflector, which is made 
in the form of two low pyramids, placed base to base. To the up.
per edge of the base part is attached the edge of a plate, which pro
jects downward and outward until in line with the lower edge of 
the body, at which point it is bent Inward and upward at an acute 
angle, thus forming an angular cornice around the top of the base. 
lt is claimed that, no matter from what direction the wind blows, 
it not only cannot enter the flue, but actually induces an upward 
draft through the fiue. 

Improved Detachab1e Link Cor Chains. 

Charles H .  Gillingham and Albert L. Gillingham, Griggsville, Ill.
This detachable link for spur wheel chains will enable links to be 
quickly attached and detached, to lengthen and shorten the chain 
or to replace a broken or worn link with a new one. The invention 
consists in the body and a crosshead key, secured to each other de
tachably by a pin. 

I Dl proved Waterproofln" Compound Cor L e ather. 

. James Clunan, Brooklyn, N. Y.-This is a compound of paraffin, 
tallow, and resin, which are melted together, and with which the 
leather is impregnated. 

Improved Traver .. e Motion. 

charles L. Noe, Bergen Point, N. J.-A m aster wheel, with two 
half circular cog rims In dilferent planes, is arranged in combina
tion with a train for turning a screw for working a traverse guide. 
In the train there are two pinions for transmitting the mohon from 
the master wheel alternately in different directions, one taking it 
from one of the cog rims and the other taking it from the other 
rim. One of these pinions tran�mits the motion direct, while the 
other transmits it through the first pinion, so that one causes the 
screw to turn one way and the other turns it the other way, this 
producing a continuous traverse of the gnide forward and back
ward, The Invention is applicable for bobbin winders for sewing 
machines, reels for fishing rods, and other spool or bobbin winding 
apparatus. 

IIDproved Sad Iron. 

Henry R. Robbins, Baltimore, Md.-This invention consists in a 
simple and ingenious device for the attachment of a handie to a 
sad iron, whereby it can be readily and easily detached from one 
iron and attached to another, thUB making one handie answer for 
a number of irons. 

IDlproved Steam Rock Drill. 

Joseph C. Githens, New York city.-In describing this invention, 
on page 122 of our current volume, the following description of an 
essential part of the apparatus was omitted, o w ing to an error in 
the printed copy of the letters patent : The valve-shifting piston is 
made with hollow ends, a solid center and side ports, and is pro
vided with a sliding band, made with ports at a greater distance 
apart longitudinally than the small holes or ports in combination 
with the cap of the steam chest, the sliding valve, the ports open
ing into the cylinder, and the piston. 

Improved Screw Propeller. 

Lewis C. Cary and George F. Ca�y, Portland, Me. -This is a com
bination of a hollow watertight protecting rim with the blades of a 
propeller. The protecting rim is constructed of a flat band, an oval 
band, and the stiffening rim. The object of the bands is to make 
the ring watertight and buoyant. 

Improved Sleeve Button. 

Jacob G. MiSSimer, Trenton, N. J.-The shank is bent at right au
gles to form a foot. In the outer side of the foot is formed a wide 
dovetailed groove, to receive a bar, which is made twice the length 
of the foot. The end of the bar and the foot are pushed througb the 
button hole, which allows the shank to pass into the said hutton 
hole. The bar is then pushed forward and locked by a spring catch. 
To detsch the·button, a finger is inserted beneath the cuff, and the 
bar is pushed back, and the foot and bar are drawn out of the but
ton hole. 

Improved Gang Plow. 

David A. Manuel, Napa, Cal.-The crank axle of the rear support
Ing wheel swings in a sleeve of the main beam. Both supporting 
wheels are applied by their crank axles in such a manner to the 
main beam tbat they run parallel to the line of draft. Two plows 
are firmly attached by clips to the main beam between the support
ing wheels, and are adjustable thereon to dilferent widths. A thim
ble is swiveled to an extensio.n of the rear crank arm, and travels 
in forward or backward direction on a screw sleeve, producing 
thereby the raising or lowering of the rear wheel by the swinging 
of the crank axle in the socket sleeve of the main beam, and the 
setting of th e plows to any required depth. A hand lever moves 
the rear shaft, and lowers or raises thereby the crank a xle and 
wheels, Sl) as to regulate the working of the plows. The direction 
of the draft beam may, by adju.ting nuts and b race, be changed 
.lightly from the line of draft, and thereby the plows thrown to or 
from the land, as desired. The pole Is secured into a tongue socket 
of the draft beam, and set at the front end to such hight that the 
weight is taken off from the horses' necks. 

Imp roved C ultivator Frame. 

William M. Coston, Q uitman; Mo.-This cultivator frame is so 
constructed that the seat support can be turned over forward, leav
ing the rear part of the frame wholly unobstructed, so that the m a
chine can be used as a riding or walking cultivator, as desired. 

Improved Electro-Magnetic En gine. 
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Improved Paper Pulp Engine. 

Alvin Gardner, Windsor, Canada.-A box of six sides has a tap

ering recess or well formed in its middle part, into which is fltted a 

tapering ring. In grooves in the face of the tapering ring are se

oured knives, which are set at an angle. In the cavity of the tap

ering ring is placed a beveled wheel, to the face of which are at

tached other Inclined knives. To the top of the wheel is attached 

a scraper, by which the pulp is pushed outward toward the walls of 

the box. In using the engine, the wheel is raised, the rags to be 

cut are placed beneath it in the cavity of the ring, and the wheel is 

lowered upon them. As the wheel is revolved the rags are cut by 

the knives, the inclination of the said knives preventing tae cut 

from being made short, and tending to produce a pulp with a longer 

fiber. The inclination of the arms tends to draw the pulp down 

through the wheel. The scraper enables the engine to be run more 

sll)wly, while at the same timc producing a proper circulation of the 

pulp. 

Improved BU"e Water Valve Cor Ships. 

Joseph W. Hughes, Newburyport, Mass.-Stops are arranged be 

tween the timbers to hold the wa.ter in the biJge, and self-closing 

valves are applied to the stops to open and let the water in freely 

when the ship's sides rise, and close and retain it when they fall. 

Improved Shutter Worker. 

Jacoh D. Hughson, Prairie City, III .-The invention consists of an 
elbow lever pivoted on the window sill inside of the lower sash, 
with its second joint arranged below the stop and above the sill, and 
connected by a link with a T-shaped lever. Said lever at one end 
is pivoted to the sill , and at the other is connected to the lower end 
of the blind, all in such manner that the blind can be opened aod 
closed readily by merely swinging the first mentioned lever for
ward and backward. There are stops on a stop plate combined 
with this lever, so as to hold it for fastening the \:1lind open or 
closed. 

Fertlllzer Distributer, Planter, and Cultivator. 

Bolivar Scofield, CarterSville, Ga.-To the sand board and sway 

bar, be tween the frames, is secured a box, from which tW? spouts 

lead down nearly to the ground, the forward spout being mtended 

to conduct the fertilizer to the ground, and the rear spout to con

duct the seed to the ground. The front and rear sides of the box 

have semicircular notches formed in them to receive barreis de

signed to distribute guano or other fine fertilizer, an d to distribute 

seed. Holes in the barrels may be partially covered to regulate the 

discharge, and the said barrels are rotated by suitable mechanism. 

The driver by operating a lever with his foot, can adj ust the three 

plows to w�rk at any desired depth in the gronnd, or can raise them 

entirely away from the ground, as may be deSired, and a harrow 

can be raised from the ground by and with the opening plow. The 

harrow removes lumps, clods, and rubbish, the opemng plow opens 

a furrow to receive the t'ertilizer and seed, the fertilizer is deposited 

in the furrow through the spout close in the rear of the plow, the 

fertilizer is covered, and the furrow is partially filled by the cover

ing plows. The seed is then deposited through the spout, and cov

ered by a weighted plate. 

Improved Bee Hive. 

Samuel Hixson, West Newton, Pa.-This is a box hive having a 
m oth trap in connection with the bee entrance. The bee entrance 
is on the under side of the removable trap. which IS grooved on its 
under edge. The entrance of the moth miller is resisted by the 
bees, and she is driven to take ref:Jge in one of the grooves, where 
she lays her eggs, and escapes from the open end of the groove. 
The worms that hatch from the eggs are easily kept from the bee 
entrance, and go the other way to gain an entrance to the hive, and, 
reaching the ends of the grooves, they drop off and fall to the 
ground. 

Improved Colter Attachment. 

John S. Johnson, Rockford, Ill.-This consists of devices to attach 

a revolving colter so that it can be readily adjusted as to hight, to 

the width of the furrow, and to the line of draft. 

Imp
'
roved L ocom otive E ngine. 

Thomas T. V. Smith, Yarmouth, N. S.-This is a modification of 

the present ordinary locomotive, so as to admit the use of a wider 

fire box to an able broad gage boilers with wide fire boxes to be rea

dily and cheaply altered to the narrow gage, and to admi t the use 

of large locomotives on much narrower gages and cheaper rail

roads than is now practicable. It is proposed to do away with the 

ordinary truck in front, supporting the engine by the ariving 

wheels which are placed so far forward as to clear the fire b('x, and 

to intr�duce a second outside frame running back to the rear of the 

tender, resting ill front on the inner frame, and w�rking �pon it 

with a truck center. The whole is, in fact, a composite carnage, o .  

which the engine forms the front truck and the tend!lr the hind 

truck. Oae feature In the invention is that the overhanging weight 

of the fire box rests on the outside frame, being free to work hori

zontally, to allow for the lateral play in paSSing curves. 

Improved Mechanical Movement. 

Philip Beilinger, Paoli, Ind. -The invention consists of alternate

ly acting handle levers and treadles, which are applied to a double 

crank shaft with balance wheel, and also to a sccond crank shaft 

turning in pivoted bearings, with an equalizing attachment. ThE' 

object is to change rotary reciprocating into rotary motion. 

Improved Ransman ' s  Boot C aIU . 

Rufus D. Guilford, St. Charles, Mich.-This calk is formed from 

rectangular pieces of sheet steel, struck up in suitable dies, where

by its corners are bent down to form spurs. The calk is secured to 

a boot or shoe sole by means of a screw. 

Improved R u b ber Drawers Cor I nvalids. 

Maria Bradley, New York city, N. Y.-This invention consis� in 

rubber drawers for invalids, formed of a body open at the Sides, 

and a tnbe formed integrai with the drawers. The tube is made of 

such a length that it can be led from the invalid to a vessel placed 

at the side or beneath the bed, to receive the urine as it flows out 

through said tube. 

Improv.,u ",.,;op Motion Cor Steam Engines. 

Thomas Evans, South Manchester, Conn.-ThiS consists of an aux
iliary steam cylinder, connected with the main steam pipe, and pro· 
vided with a weighted valve, and a piston whose rod is connected 
with the cross head and an air valve of the condenser for interrupt
ing the action of the main steam cylinder on the opening of the cyl
inder valve. 

Improved Packing t'or SUIfHng Boxe s. 

Charles A. Hussey, New York city.-This is an improved electro
magnetic engine for running sewing machines and other light ma
chinery, by which the induction currents of the magnets and sparks 
at the commutator are entirely avoided, and a more perfect utiliza
tion of the battery current is produced. The essential features are 
the stationary magnets having radial arms with T-shaped ends, ar
ranged in alternating pOsition, so that the pole ends of one face the 
intermediate space between the pole ends of the other ; the outer 
stationary magnets having widening pole ends of T shape at right 
angles to the arms ; the central revolving magnet provided with 
widening pole ends of double T shape at right angles to the radial 
arms of the same, and the stationary and revolving magnets having 
radial arms and widening pole ends whose face width is somewhat 
larger than the distance between two adjoining pole extremities, so 
as to lap on the pole ends across the intermediate space. 

Richard Greenalch, GreenbUBh, assignor to himself and William 

Buchanan, Yonkers, N. Y.-This invention consists of rubber steam 

packing cut in long pieces shaped transversely to pack aronnd the 

rod and fill the space between the rod and the box nicely, so th at 

they receive the pressure of the gland in their lengthwise direction 

instead of crosswise, as commonly arranged. 

Improved Chain Pump. 

William Wehres, Evansville, Ind.-ThiS flts to the barrel, and is 

also readily repaired by unscrewing the swivel connection with the 

chain. 11; is made of rubber and attached to a central bolt, to be 

held between a disk of the same and a binding swivel screwing 

thereon the bolt and swivel turning readily in a swivel at the other 

end of the bucket. The pump barrel has a longitudinal water drop 

groove. 
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The Oharoe for fnsertum under th'i1' IIfAId i8 $1 a £Anc. 

Hoadley Portable Engines. R. H. Allen & Co., 
New York , Sole Agents of this best of all pattern s .  

Hotchkiss Air Spring Forge Hammer, best 1Il the 
market. Prices low. D. Frisbie & Co • New Flavell . Ct. 

The best Varnishes made in the United States, 
Of, for that matter , in the worl d ,  are those of Hyatt & 
C o . , New York. They use only the purest materials ,  
a n d  t h e  product never fails to satisfy users. 

Patent for Sale of a Bottle PaucQt. Address for 
particular s ,  Haury , B ox 4 , 92� , New Y ork City . 

Wanted-To communicate with a party who has 
a practical knowledge of every branch of the Carriage 
Axle manufacture , with a view of starting a Factory in 
a Western City . Address A .  D. Davis , 59� �Vest Adams 
S t . , Chicago , Ill .  

2 5  per cent extra power in stealn engines, or  an 
equal saving in fuel. guaranteed hy applying the H. S .  
Condenser.  T . Sault ; C o n . Eng'r,Gen ' l . Agt . ,  N . Hav . , Ct .  

Without reflecting upon other Advertising Agen
cies,  we may say that Geo . P. Howell & C o . ,  N o .  41 Park 
Row, New York , are deserving of succes s ,  and have 
achieved success.  They do business on true business prin
ciples, pay on demand all that they agree to pay , alld com
bine untiring energy with promptness,  system , and care 
fulness in details . From a small beginning they now 
stand head and front above all  competitorcl . -llron World 
and Manufacturer , Pittsburgh , Pa . l  

For Sale-Second Hand Wood Working Machin
ery . D. J .  Lattimore , 31st & Chestnut St .• Phlla .. Pa . 

Testing Machine for Bar Iron-Will test section 
of 12 square inc h e s .  For sale by Denmead & Son,  Bal ti
more, Md.  

For Sale-F. N. Hathaway's Patent Combination 
Watch Key, patented May 25, 1875 . For further informa
tio n .  inquire of Frank N. Hathaway, No . 34 Hancock 
Avenu e ,  Springfield, Mass . 

Wanted-A Power or Steam Suction Pump, Ifi to 
20 inch cyllnder . Address P .  O .  Box 3:196. Boston, Mass.  

Small Engines. N. Twiss, New Haven, Conn. 

Por Sale - At a Sacrifice, the Patent Right to a 
small ,  easily manufactured article . Every hous ewife 

wants one . Address John F. Noble . Brid g �' port,  Conn 

Wanted-One 2 spindle �dging Machine. Ad-
dress, wit.h description and pric e ,  P.  O. Box 2�58,  New 
Haven , Conn . 

Enterprise M'f'g Co., Philadelphia, Pa., Patented 
J.Iardware M::tn ufacturers and Iron li' ounders . Small 

gra.y iron castings , warranted soft and smooth, made to 
order, and p atented articles of me1'it manufactured on 
r oyalty . 

Bonlt's Paneling, Moulding and Dovetailing Ma
chine is a complete succes s .  Send for pamphlet and sam� 
pIe of work. B. C. Mach'y Co . ,  Battl e Creek . Mich . 

For best and cheapest Surface Planenl an i Uni� 
versal 'Vood W orkers, address Bentel .  Margedar , &  Co . •  

H I milton. Ohio . 

The Baxter Engine-A 48 Page Pamphlet, con
tRining detail drawings of all parts and full particulars, 

now ready, and will be maned gratiS . W_ D. Russell, 
18 Park Plac e ,  New Y ork . 

Double- Entry Book-Keeping Simplified. The 
most successful Book 011 the subject ever published. 
Cloth, :ti t .  Hoard s ,  75 cts .  Sent post paid . Catalogue free . 

D .  B .  W ,ggener & C o . ,  42·1 Walnut St .  Philadelphia , Pa . 

A Self-Acting 1'rap, to rid out all Rat and Ani
mal Crea.tion.  Agents wanted. No trouble to sell .  For 
Traps, & c . ,  address .John Dildine ,  IJi mes tone villc , Mon

our C o  . •  Pa _ 

Brass Gear Wheels, for Models, &c., on hand and 
made to order. by D. Gilbert & Son, 212 Chester St . .  Phil
adelphia, Pa. (List free . )  Light manufa.cturing soiicited 

Hotchkiss & Ball, 'Vest Meriden, Conn., Foun
drymeu and 'Vorkers of Sheet Met.al . Will m anufacture 
on royalty Patented articles of merit in their l ine.  Small 
Gra:v [ron Castings made to order . 

Scroll Sawyers-If you want the best Jig Saw 
Blades, lget tilem made by A. Coats , 108 Hester St . ,  N. Y. 

Water, Gas, and Steam Goods-New Catalogue 
packed with first order of goods, or mailed on receipt of 
eight stamp s .  Bailey, Farrel! & C o . ,  Pittsburgh , Pa. 

Price only $3.50.-'rhe Tom Thumb Electnc 
Telegraph .  A compact workIng Telegraph Apparatus, 
for sending messagest making magnets the electriC l1ght, 
giving alarms, and various other purposee . Can be put 1n 
operation by any lad. Includes battery , key , and wtre s .  
Neatly packed a n d  sent to all parts a! t h e  world o n  receipt 

o! price . F. C. Beach & Co . •  246 Canal St . .  New York 

For Sale-Large lot second hand Machinists' 
Tools, cheap . Send for list. 1. H. Shearman. 45 Cart
andt Street, Now York . 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co . , New Haven Conn. 

"Lehigh"-For informationabout Emery Wheels 
&c. , address L. V. Emery Wheel Co . •  Weissport, Pa. 

Ameriean Metaline Co., 61 Warren St., N.Y. City. 
Small Tools and Gear Wheels for ModelS. LIS\ 

free . Goodnow & Wightman . 23 Coruhlll. Boston. M .... . 
Peck's Patent Drop Press. StilJ the best in u�e. 

Address MHo Peck, New Haven Conn 

For Solid Emery Wheels and Machinery, .end to 
the Un�on Stone Co . . Boston. Mass . •  :for circular . 

Genuine Concord Axles-Brown,Fisherville,N.B. 

All Fruit-can Tools, Ferracute W k's,Bridgton,N . J. 
Faught's Patent Round Braided Belting-The 

Best thing out-Manufactured ouly by C. W. Arny , US 
N orth 3d St . .  PhiladelphIa, Pa. Send !or Circular. 

Hydraulic Presses and Jacks, new and second 
band. Lathes and Machinery for Polishing and Bulllng 

Metal •. E Lyon 470 Grand Street New Y ork. 

Barry Capping Machine for Canning Establish
.nents . T. R. Bailey & v�n . Lockport, N. Y .  

The " Scientific AmerICan " Oflice, New York, is 
tltted with the Miniature Electric Telegraph. By touchIng 
Ittle buttons on the desks of the managers . sIgnal. are sent 

to persons In the various departments of the establish· 
ment. Cheap and effectIve. Splendid for shops ,  olllcos. 
dwellIngs. Works for any dlstanco. Price 16 . with gooe 
Battery. F. C. Beach &; Co . •  246 Canal St . .  New V or' . 
Milkers. Send for free lIIustrateo Catalogue. 

Temples and Oilcans. Draper, Hopedale, Maim 
For 13, 15, 16 and 18 inch Swing Engine Lathes, 

arlnress Star Tool Co . •  Providence , R. 1 .  
Spinning Rings of a Superior Quality-Whitins

Ville SpInnIng RIng Co . •  WhitInsville. Ma88.  

For best Presses, Dies, and Fruit Can Tools, Bliss 
III WillIams cor . of Plymoutb and Jay, Brooklyn. N. Y. 

For Solid Wronght-iron Beams, eto., see adver
tIsement. Address UnIon Ir9n Mills. PIttsburgh, Ps. for 

Ithograph, &c. 

J citutific  �tutri tau. 

W .  T .  A .  will find a description o f  rosin oil 
on p.  266, vol. 31.-L. H. R. and G. B. T. will find 
formulas for safety val \'es on p.  330, vol. 32.- H. J. 
C. will find a rule for ascertaining the increase of 
temperature of air by compression on p.  133, vol. 
33.-A. E. B. can silver looking glass by the process 
given on p. 234, vol. 30.-L. M. P.will find directions 
for waterproofing paper on p. 146, vol. 31.-A. M. 
will find a recipe for a fine boot blacking on p. 283, 
vol. 31.-M. P. will find directions for bronzing 
brass castings on p. 283, vol. 31.-C. C. H. will find 
directions for annealing lamp chimneys on p. 42, 
vol. 26.-C. H. F. will find directions for photo
graphing on wood in Science Record for 1874, pp. 
187, 188. -B. C. will find full directions for moldin!( 
rubber on p. 283, vol. 29.-H. P. D. will find direc
tions for making a polishing starch on p. 203, vol. 
31.-G. :l¥J. P. can repair rubber hose by the method 
described on p. 203, vol. 30.-G . A. P. can japan 
small iron articles by the process described on p. 
208, vol. 26.-W. R. McF. can rid his house of ants 
by the process given on p. 319, vol. 32.-A. B. S. & 
S. will find that a gold lacquer for brass is de
scribed on p. 362, voI. 30. -A . G. A .  will find a recipe 
for marine glue on p. 43, vol. 32. Fish glue is de· 
scribed on p. 408, vol. 24.-B. F. will find directions 
for gilding picture frames on p. 347, vol. 31.-R. B. 
R. will find a formula for ascertaining the power of 
a windmill on p. 241, vol . 32.-E. R ,  A. E. H., and 
E. R. will find directions for p reserving natural 
flowers on p. 266, vol. 31. -E. C. L. Jr. will find a 
description of the process of cutting gears on 
screw-cutting lathes on p. 187, vol. 29.-W. S. H. 
will find directions for putting gold l acquer on tin 
on p. 139, vol. 32. 

( 1 )  G. B. H. asks : If the electricity gener
ated in a Rhumkorff coil were changed into elec
tro 'moti ve force, would there be a greater amount 
than was developed in the battery used to run the 
coil ? A. Tbere would not. 

(2) F. G. asks : 1. In a copper and zinc b at
tery, should a wire be attached to each of the 
plates, and the ends of the wires be connected ; or 
should the wire leading from the copper plate be 
connected to the zinc by the binding screw ? A. 
A wire should be connected to the copper and an
other to the zinc. 2. How is the circuit made ? 
A. The circuit is made by connecting the two 
wires together. 3. When 1 part oil of vitriol to 10 
or 12 parts water iB used, ho w long is it before such 
battery is ready for use ? A. The battery will be 
ready for use as soon as it  is set up. 4. If the 
zinc weighs 1 lb., how much should the copper 
plate weigh ? A. A thin sheet of copper will an
swer. 5. Can the copper plate in a battery be 
used a second time I A. Yes, 

(3)  F. G. S.  asks : How long will a well 
tempered compass needle retain magnetism ? A. 
It would depend upon the quality of the steel and 
the care with which it was used. It is impossible 
to state the time without knowledge of the facts. 

(4) S. W. saY8 : My battery j ars arc cov
ered with a coating that breaks off and crumbles 
easily. It is white in the gravity batteries, and 
blue in the Daniell. What are the cause and the 
remedy ? A. Tbe white deposit is sulpbate of 
zinc ; cause of its formation is that the solution is 
saturated. Remedy, dilute the solution with wa
ter. By pamting or greasing the top of the jar, 
the tendem·y to creep over will be removed. 

(5) A. E. P. asks : 1. I propose laying a tel
egraph line, i1i a mile long, with No. 23 wire. How 
many cells of Calmud's battery would it reqnire 
to run it, the WIre in the magnet being No. 21 ? A. 
T welve. 2. Would it be better for that distance 
to nse finer wire on the magnets ? A. Yes. 3. 
What size would be best, and how much should be 
on each magnet, there being only two sounders in 
the circuit ? A. Use 500 turns of No. 28. 

(6) A. W. C. asks : What is the process of 
deodorizing alcohol ? A. Spirit Qf wine, brandy, 
or alcohol distilled over soap lose their empyreu
matic odors and tastes completely. At about 2150 
Fah. the soap retains neither alcohol nor wood 
spirit. The soap employed should contain no po
tassa ; it must be a hard or soda soap, and ought 
to be cumpletely free from fatty acids or fiuids, 
otherwise it may render the prodnct rancid and 
impure. Common soap m ade from olein and 
soda has satisfied all the conditions in practice. 
If this soap be employed, it will be better to add 
a little soda during the first distillation. Thlrt) 
three ponnds of soap is enough for 100 gallons of 
empyreumatic brandy. Att wood's patent alcohol 
is deodorized by distillation over permanganate of 
potash. 

(7) J.  A.  asks : 1 . How much (length or 
weight) fine wire is absolutely necessary for a ma
chine to give a shock that can be sustained com
fortably, say 2oo0 ? A. From 1 to 3 lbs. 2. Is it 
necessary to have two thicknesses of wire ? A. 
Yes. 

(S) L. K. Y. asks : How is wood naphtha 
made ? A. Soe p .  138, vol. 3a. 

1. In what way is perchloride of iron made ? A. 
Dissolve pure protoxide of iron in dilute muria
tic acid, and .wystallize the salt out by evapora
tion of  the sol vent. 2. How can I make nitrate of 
iron ? A. Dissolve pure iron or its oxides in mtric 
acid until it will dissolve n o  more ; filter the solu
tion and evaporate to dryness over a water bath. 
The residue should be redissolved in hot water 
and the solution again filtered and evaporated as 
before, in order to remove any basic salt that 
may have formed, and as much of the superfin

ous nitric acid as possible. 
What do you mean by a primary coil an� a sec

ondary coil ? A, See p. 115, vol. 33. 

(9) W. E. E. asks : What cement or putty 
is best to use on a chamfered slate joint which is 

exposed to the sun's heat, cold, etc. ? A. Tbe form 
you have adopted for the joint is not very favora
ble for retaining the packing ; a better form would 
be that of a plain butt joint, and this would be 
still better if provided with a firm blade between 
to recei ve the packing of each slab alone, inde
pendent of the adjacent one. We know of no ce
ment that will answer yonr purpose so well as one 
formed in great part of asbestos. Of course the 
composition of the best of these, snch as have 
been proved of value in p ractice, is not divnlged 
by their proprietors. We understand, however, 
that they are furnished as articles of eommerce. 

(10)  H. C. B. says : We 1Ia'l e a dispute as 
follows : I affirm that to make an inside chastr 
from a hub to chase a right hand inside thread 
correctly, a left hand hub must be used, or, in 
otber words, a right hand hub will make a left 
hand inside chaser. I do not affirm that the thread 
cannot be cut with either ; but, that the thread 
may have the correct pitch, the left hand hub 
must be used. Am I right or wrong?  A. Right. 
For complete explanation, see N o. IV. of " Practi
cal Mechanism." 

(11 l  1. H. M. Jr. asks : How can I print 
from a plate of bichromated glue (acted on by a 
photographic negative) on common paper, with 
printer's ink ? A. Coat evenly a glass plate with a 
strong solution of gelatin in water, and when dry, 
fiow over this a filtered solution of lJichromate of 
potassa in water. Expose this to strong sunlight 
for a short time. Repeat thi$ operation-with gel
atin and potash bichromate, as before-several 
tnnes until a good background of inSOluble gela
tin bichromate is obtained. Then prepare the 
plate in a darkened room as at first, and expose 
under the negative as in solar printing ; an expo
sure, with a g oo'i light, fnr from fifteen to twenty 
minutes is usually sufficient. On removing the 
negative, place the bichromate plate immediately 
in a large quantity of clean cold water in a dark 
place, and allow it to remain immersed several 
hours. The water should be changed in the mean 
time, in order that all the nnchanged gelatin bi
chromate should be completely dissolved. The 
film may t ben be removed from the glass plate, 
dried, and mounted on a slab of lead or zinc for 
printing. 

(12,' A. B. C. asks : How can I toughen 
steel tools, slIch as gravers, etc, to make them re
tain a good sharp edge for cut :  ing gold and other 
metals ? A. If yon usc any of the best grades of  
tool steel, and leave them hardened right o u t, 
without drawing the temper at all, your graverR 
will stand and cut wel l .  

(13) F. II. of Berlin, Germany, asks : Which 
electrompgIl ets will be the strongest of these 
two : One has one coil of thick wire, and the other 
has two or more coils of thin wire wound around 
it. The sizes of the magnE'ts as well as the weight 
of the copper in the wires at'e slJ pposed to be the 
same in both cases, a� well as the current used for 
magnetizing. A. Probably the single coil of thick 
wire. It would depend, however, upon the re
sistan ce of the wire and battery. When th o re
sistance of the wire and battery are orlual, the 
m,aximurn Inagnetic effect is secured. 

( 14) L. N. B.  as I; s :  1. IIow can I nickel 
plate bars of  iron 3x1� inches ? A. Varions solu
tions for nickel plating h,tvc been suggested, but 
perhaps one of the best. at l east one high l y  r"
commended, is that containing the double salt of  
nickel and ammonium. This is prepared by dis
solving 1 part by weig'ht of sulphate of ammonia 
and �'13 parts sulphat" of nickel, in sufficient wa
ter to make a saturated solution ,  a little more wa
ter being added afterwards to prevent any ten
dency to crystallize. Considerable trouble is usual
ly experienced by the amateur in his efforts to ob
tain a good deposit. The principal difficulty, how
ever, consists in the management of the operation, 
and the necessity of employing a proper anode, 
which is rather hard to obtain. Tbe anode should 
present a surface in excess, if anything, of that 
of the object to be coated, and the battery power 
mnst be carefully regnlated to the work required. 
Unless this is done the deposit is apt to contain gas, 
which is always evolved in greater or less quanti
ties with the deposition of nickel, and this is liable 
to make the deposit porons or fiaky. A good plan 
is to use two or three Grove or Bunsen in series, 
until a slight coating is obtained, after which a 
single Smee cell, of proportions depending on the 
size of the object to be coated, should be used to 
complete tbe operation. It is well, also, to keep 
the solution alkaline by adding a little amm onia 
from time to time. 2. What battery IS the be�t 
for such purposes ? A. The Smee. 

(15) V. C. asks : How must [ proceed to re
pair the soldered parts of  double-oarreled gunp, 
using no tools but the copper bit ? A. Clean the 
parts to be soldered, and apply to them mu riatic 
acid which hag been killed with zinc. Warm the 
parts, and solder in the nsual way with fine solder. 

( 1 6 )  G. A. says : In your paper on the slide 
valve, by Joshua Rose, he leads me to infer that 
an engine, when j ust beginning to take steam, 
shonld have its exhau8t port about two thit'ds 
open In looking at onr valve and the ports in 
steam chest, I find that onrs is not more than one 
fourth open. The engine makes a groaning noise 
when l oaded or partly so. Wha t had I better do 
to ease it a l ittle ? Would it be best to lengthen 
the valve ? A. Your valve should be lengthened. 
At least 7.l inch more lap should be added to each 
end : this involves the necessity of a new eccen
tric to increase the valve travel, which should not 
be less in your case than 3� inches. 

(17) L. say s : I have a lathe, the spindle of 
which revolves in a very soft and fusible alloy. 
As the bearing has worn ont of true, I wish to 
cast a new one. What is a good alloy ? A. You 
cannot do better than use the best grade of 
Babbitt metal ; or mix and use the following : 
Zinc 17 parts, copper 1 part, antimony 1� parts. 
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(1S) H .  S .  asks : What i s  the press ure of 

water per foot of current of a river 10 feet deep, 
moving at 5 miles per hour ? A. The pressure 
will vary with the depth, and may be best ascer· 
tained by m aking a piece of board a i'oot sqnare, 
and smpending it like a swinging sign in the river 
current. A cord attached to opposite points of its 
snrface and to a spring balance will practlcal ly an
swer your query. 

( 19) G. H. W. asks : Please give me th e 
proper size of propeller, engine, and boiler for a 
boat 36 feet long, 6 feet wide, drawing 1� or 2 feet 
of water. I want the boat to go at a speed of 16 
miles an hour. A. Most builders would hesitate 
to guarantee such a speed for so small a boat, at 
least without the inducemeLt of an extraordinary 
price. 

(20) E. P. says : In your issue of August 
28 you say : " Tce boats very fre'juently travel 
faster than the ,?lind that drives them." I, with 
several other engineers, wonl d  be glad if y o u  
would give us the facts or philosophy o n  whieh 
this statement is founded. In Our view, it is plain 
that, if a boat moves faster than the air around 
it, its sails mnst displace the air in front of them. 
Now where does it get the force to do this ? The 
proposition that a m Oving body which gets and re
tains its force and motion only from the moving 
air can do this, involving as it does the corollary 
that the pressure of the air in front of the sails is 
greater than the pressure behind them, appears to 
ns to be an absurd idea which we cannot for a 
moment believe that you would entertain. A. 
This ice boat qnestion has been frequently dis
cussed in our columns, and explanations given 
with diagrams showing the lines of the forces and 
why the boat moves faster than the wind. Our 
esteemed correspondentB are referred tbereto. 
Consult, for one exam pie, page 170, vol. 28. But if 
any of them are unable by a stndy of the theory to 
satisfy themselves of the fact, we advise them to 
construct an ice boat this winter and try the ex
periment practi!'ally. They will find that, with a 
properly constructed machine, skilfull y  steered , 
in a wind moving say thiri y miles an hour, they 
can travel from forty to fifty miles an hour, or 
more, according to the state of tbe ice. If pre
vented from experimenting, let them read the 
New York daily papers which in winter contain 
frequent aecounts of ice boat regattas on the Hud
son river, giving the velocity of the wind and the 
ir creased speed of the boats over the wind. 

(21) .J. M. G. asks : How can we 'fexas far· 
mers destroy the countless swarms of rabbits which 
[learly destroy our growing' crops of wheat, and 
make sad havoc among our garden stn ff ?  A. En
close a space with wire netting, leaving room for 
the rabbits to enter, and bait it with carrots. In 
the winter, large nnmbers can be attracted to a 
spot by this means. 

(22) J. E. P. a,ks : Do you k L Ow of an y 
preparation to cover a rongh laid brick wall with 
in place of mastic ? A. To stucco a rongh brick 
wall, make a mortar consisting of 1 part hme to 2 
parts sand ; add water and work it up thoroughly . 
But to m ake reliable work, the lime and san d 
m ust be of the best, and properly prepared before 
being mixed. Take a good fresh stone lime ; ,lake 
it, just 8ufficient to make a fine d r:y pow der and n ot 
a paste. 'rhrow this powder a!(aimt a 7.l inch m esh 
wire screen ; wha t  pas�cs through is fit for llse, t.he 
remain der ,hould be rejected.  The san d must be 
of the shnrpeFt, screened to a nniformi::y of size, 
and wa,hed thoroughly clean of all mud an d dirt. 
Clean the walJ of all loose dirt, mortar, etc. ,  with 
fl stlff broom. Then a pply tbe mortar in two 
coats ; the first a rO::Jgh coat to bring' tbe wall to a 
fair surface, and the secon d a finishing coat. Put 
on the second coat before the first is entirely dry. 
Also, put in a little cream water color, to as to Sf t 
with the stucco. The wall sbould be protPcted at 
top by a projecting roof. 

(23) .J. V. H. says : I find that the lead pipe 
carrying off water from my bath and washstandS 
is becoming clogged up. Can you tell me of a 
remedy ? A. Pour a little strong ammonia down 
the pipe. 

(24) F. L. says : 1. I have an engiL e 3 x 6 
inches, and intend to run a propeller 30 inches in 
dIameter. What size of boiler would be sUItable ? 
A. A tubular boiler 28 inches diameter by 4 feet 
high wOlJ l d  probably be large enough. 2. I have 
an awning for a boat. How can I make it water
proof ? A. Cover it first with a solutIOn of soap, 
the11 with a solution of alum. 

(25) E. G. A. says : I am continually seeing 
statements to the effect that, during a thunder·  
storm, the electricity passed down the lightning 
rod, escaping into the ground. Is not the reverse 
the case ? Does not the electricity pass from the 
earth np the rod an d neutralize the electricity of 
the "loud overhead ? If n ot, why not pnt a ball 
on the upper end of the rod and point the lower, 
for has not experiment demonstrated that elech i
city will flo w  off a point with more rapidity tban 
oIT a round surface, and the reverse in passing on ? 
If this be not the case, what is the necessity of 
placing balls on the posts of an electrical machine 
and points on the ends of the spokes of an elec
trical wheel ? A. It is conventionally assnmed 
that the current always passes from positively to 
n<egatively electrified bodies, so that whal we call 
its direction depends altogether upon which is the 
positive and which the negative body. As a mat
ter of fact, the atmospbere is u su ally positive re
latively to the earth ; but it is evident that the ac
tion of the clouds upon each other, nnder the in
fluence of different currents of air, may result in 
cbarging them with opposite electricities. When 
the conditions are favorable, they then act induc
tively on the eartb, the positive cloud induci n g  a 
negative chaJ!re in the portion directly under its 
in fiuence,and the negative cloud a positive charge. 
If a rod is present or thE' degree of electrification 
is sufficiently great, a discharge takes place from 
the earth to the cloud in one case, and vice versa 
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In the other. It is not correct, therefore, to say 
that the discharge is always in the same direotlon 
when referring to any one rod. Points receive and 
give off charges more readily than surfaces do. It 
is in consequence of this fact that round surfaces 
are used with the electrical machlue, and points 
with lightni n g  rods, the object being an accumu
lation of electricity in one case and its dissipation 
In the other. 

(26) J. W. S.  asks : Ho� can I render paste. 
bOllrd uninfiammable ? A. Soak your pasteboard 
In a solution of tungstate of soda, and dry in the 
sun. 

(27) E. G. A. asks : 1. Have there ever been 
any experiments made to ascertain the relative 
size of the atoms of various substances ?  Respect
ing the constitution, shape, size, and absolute 
weight of elementary atoms, chemists know no
thmg ; but they hllve proved that the atoms of hy
drogen are lighter than those of any other element, 
and they have discovered how many times heavier 
ea'ch elementary atom is than an atom of hydro
gen. Thus, we know bow many times heavier an 
atom of carbon is thlln an atom of hS drogen ; and 
the so-called. atomic weight of carbon is a state
ment of its atomic ratio.  2. Do all atoms weigh 
the same, or do they vary in different substances ? 
For example, does one aoom of aluminum weigh 
the same as one atom of p latinum '! A. They 
vary; hydrogen being 1, aluminum is 27'!8, and pla
tinum 197'88. 

What do the best authorities decide is the clluse 
of gravitation ? A. It is an inherent property of 
every particle of matter in the universe to attract 
every other particle, with a force directly p ropor
tioned to the mass of the attracting particle, and 
inversely to the squllre of the distance between 
them. A satisfactory hypothesis has n ever been 
otrered In explanation of the cause of this unl ver
sal attractabilitv of matter. 

(28) B. asks : Can earth and calcareous 

sand, containing from 10 to 30 per cent of sulpbur, 
be separated by any otber method than the Sicil
ian kiln or calcaroni ? If so, where can I find the 
process ? A. Consult Wagner's " Chemical Tech
nology," pp. 194 to 199. See also p.29Il, vol. 31 0f the 
SUIENTIFIC AMERICAN. 

(29) S.  L. L. says : I have been trying to 
obtain oxygen gas from water by means of sul
phuriC acid and chloride of lime. I knew that the 
sulphuric acid would unite with the lime, setting 
free the chlorine, which, uniting with the hydro
gen of the wllter, would, I thought, permit the 
oxygen to pass through a capillary tube, and be 
shown by the appliclltion of fiame. I saw the gas 
rise in the tube: but it would not afrect the flame 
when a match was Ilpplied. What was the reason ? 
A. Your reaotion simply gives you s ulphate of 
lime and chlorine water. Under the existing cir
cumstances, the chlorine does not attack the hy
drogen. 

(30) G. L. asks : What is oxphosphate of 
Iron ? A. There is no such substance. 

What is the process of condensing milk ? A. 
See p. 3<13, vol. 30. 

(31) C. P. W. says : I .  What is  the green 
substance that is formed when unbrowned coffea 
is put into the white of an egg ? A. It is a com
pound resembling tannate of gelatin. 2. In You
mans' " Chemistry," it is stated that tea arrests 
transformation ; in a work entitled " Foods," it is 
stated that tea hastens transformation. Which is 
correct ?  A.The best sel les of experiments on this 
point are by Julius Lehmann, who found that 
the use of tea and coffee as articles of diet ap
peared to exercise an important infiuence ia re
tarding the wastc of the tissues of the body. 

(32j T.  F.  H. says : I have a set of silver 
articles with black wooden handles which have 
turned brown in color by being buried in a damp 
bank vault. What can I use to stain the h anrlles 
black and restore th e polish ? The wood is vel'y 
hard, I presume ebony. A. Dip the handles in a 
boiling solution of weak caustic alkali, to dissolve 
all the grease; dry, and apply a solution of nitrate 
of silver. It will be necessary, often, to apply two 
or more coats of the nitrate of silver. 

J titutifit �tutri tau. 
point rises rapidly until it reaches 3300 Fah . ,  at 
which temperature pure dibasic silicate of ethyl 
distils over. It is a limpid liquid, of  a pleasaut 
ethereal odor, aud a hot taste resembling that of 
pepper. It is combustible, and burns with a fiame 
of dazzling whiteness, depositing pulverulent sil
ica. The com position of this body is remarkahle, 
4 volumes of vapor being produced from the com
pound, C'6 H2o Si20. : favoring the hypothesiS of 
the tetratomic character of silicon, with an atom
ic weight of Si -:028. This ether is not miscihle with 
water, but is decomposed by it, with the separation 
of gelatinous hydrate of silica. Silicic ether 
(C. H. 0, Si02) i s  a second ether, containing only 
half the quantity of oxide cf ethyl that is present 
in the foregoing compound. It m ay be procured 
by acting upon alcohol of specific gravity 0'833 
with chloride of silicon, lind distilling. The diba
sic silicate is formed at the same time, and the 
first portions of the distillate consist entirely of 
this compound ; but by degrees the hoiling point 
becomes higher, and when it reaches 6600 Fah. the 
pure monosilicate passes over. The d ibasic sili
cate of ethyl is, in fact, transformed iuto the mo
nobasic silicate hy the aerion of the water present 
in the dilute alcohol, occasioning the decomposi
tion of the dibasic silicate into the monosilicate, 
while alcohol is set free. If more water be added, 
a viscous compound i� obtained, which, according 
to Ebei man, contains a third ether, with t wice as 
much silicic acid as the' foregoing one. A luminic 
ether or aluminum ethyl, Dr. Cossa states, can be 
prepared by causing aluminum to act upon stann
ethyl. For further particulars of processes. con
sult Wurtz' Dict-ionnrei.re du Chemie·, vol. 1, p. 1,352. 

( 37) J. E. L. says : I have an article of 
pearlash containing 14 ner cent of phosphate of 
potash. Wbat will be the most economical pro
cess for separating It from the carbonate ? I d e
sire to get a perfectly pure carhonate, and to util
ize the phosphate. A. It cannot be done cheaply. 
It would be necessary to c')nvert one of these solu
ble bodies into an Insol1'lble, and then reconvert It 
Into the original condition. 

(38) H. R. P. asks : What effect does c11oco· 

late have on the syste m ?  A. Chocolate, when 
properly prepared, is considered by physicians as 
a very wholesome and nutriciou8 substance. 

(39) J. H. M. asks : Can ammonia be distilled 
or obtained from common sea weed ? A. Ammo
nia can be obtained by distiUation, in closed ves
sels, of organic matters coutaining nitrogen. A 
large amount is obtained from the refuse product 
of the distillation of c '}al for the manufacture of 
gas. Amoeg the products are water and a oon
siderable quantity of carbonllte and hydrosulphate 
of ammonia ; the am moniacal salts become dis
solved in the "Vater, and comtitute the ammonia
cal liquor af the gas works : this liquor is saturated 
with snlphuric or hydrochlGric acid, and thus the 
sulphate or muriate of ammonia of commerce is 
procured. 

MINERALS, ETC.-Specimens have been reo 
ceived from the following correspondents,and 

examined. with the results stated : 

as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, If the writer's address is given. 

Hun d reds of inquiries analogous to the follOwing 
are sent : ..  Who sells the best washing macbine ? 
Whose is the best cro"s-cut saw ? Why do not 

makers of magic lanterns advertise in the SCIEN
TIFIC AMERIOAN ? Is there a really fireproof and 
burglar-proof iron safe ? What does a Rhumkor1l' 
coil, capable of giving a 12·incb spark, cost ?" 
All such personal inquiriC9 are printed, as will be 

observed. in the column of " Business and Per
sonal, " which is specially set apart for that pur· 
pose, subject to the chllrge mentioned at the head 
of that column. Almost any desired in formation 
can in this way be expedltiously obtained. 

r O F F I C U . L . l 

I N D E X  O F  I NVE NTI O N S  
:roB WRIOE 

LeC&er. Falen' of Ihe Vnlled SCale. were 
Oranled In Ihe Week endtnc 

September 7, 1875. 
.t.1fD EACH BEARINI:>1 THAT DATE. 

[Those marked (r) are relssned pateDtI . l  
--------------

Ail' engine,  A. K .  Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167. 568 

Alarm, burglar, W. A. Parker . . . . .  . . . . . . . . . . .  167 , 509 
Amalgamator, C. H. Aaron . . . . . . . . . . . . . . . . . . . . . . . . .  167, 486 
Auger. earth , W. L o w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 455 
Barrel bung. W. E. Wbite . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 419 
Barrels, lining 011 , A. Rieder . . . . . . . . . . . . . . . .  167 , 559 

Batter y ,  galvani c .  B. F. Dawson . . .  " . . . . . . . . . . . .  167, 510 
Bt n .  door. F. G. Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 . 508 
Billiard tabl e .  C .  J oergen. . .  . . . . . . . . . . . . . . . 167 . 540 
B1l1iard table cu .bion .  H. W. C o llender . . . . . . . . . . . 167 . 501 
Blasting. cartridge case for, P . A. Uliver . . . . . . . . 167 , 465 
Boats, binged ma.t for, D avenport & Porter . . . . . .  167 , 489 
Hoiler, cast iron sectional , J .  F. Daniels . . . . . . . . .  167 , 438 
B oiler plate. ,  pnnching, J. Morgan . . . . . . . . . . . . . . . . 1 m , 461 
BOiler, st,eam, J. H . Wilkinson . . . . . . . . . . . . . . . . . . . .  167 , 595 
Boiler. water tube . J .  D .  Pierce . . . . . . . . . . . . . . . . . . . .  167 , 562 
Bolt and rivet macblne. J .  C .  Getz . . . . . . . . . . . . . . . . .  167 . 522 
Book . copy , E .  F. Goodman . . . . . . . . . . . . . . . . 167,447 
Boot, H. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 450 
Bottle .t-o pper , F .  Haury . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 530 
Boxes , machine for trimming, A .  Stearns . . . . . . . . . 167 , 5M3 
Burial case. D. W. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . 167 . 451 
Burner, vapor, C. H. Prentiss . . . . . . . . . . . . . . . . . . . . .  167 , 471 

Butter mold,  P. Sba w . . . .  . . . . . . . . . . . . . . . . . . . . . . 167 . 476 
Bntter worker, P. Shaw . . . . . . . . . . . . . . . . . . . . . . . 167 , 475 
Can opener, W. D .  Skidmore . . . . . . . . . . . . . . . . . . . . . . . 167 , 577 
Car coupling . E. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 454 

Car coupllng, A. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 477 

Car platform, G. M .  Brill . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 385 
Car replacer. O .  J. William . . . . . . . . .  . .  . . . . . . . . . .  167 ,421 
C.r .tarter, Hastings & N aves . . . . . . . . . . . . . . . . . . . . 167 , 528 
Car. street. J . Stepbeason . . . . . . . . . . . . . . . . . . . . . . . . . .  167 .585 
Car trnck s ,  R. McNulty . . . . . . . . . . . . . . . . . . . . . 167 , 405 .  167 , 406 

Carb ureter, D. L. We.tcott . . . . . . . . . . . . . . . . . . . . . . .  167 , 592 
'Carriage, cbild · . , H .  C .  Mo ody . . . . . . . . . . . . . . . . . . . . . .  167 , 459 
Cartridge ca.e for blastlng . P .  A. Oliver . . . . . . . . . .  167 , 465 

Cattle .ta l l .  Marsb & Bell . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 551 

Cbeck rower. l.o. J . Odell . . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 557 
Cbuck . planing, U.  V. Seaver . . . . . . . . . . . . . . . . . . . . . . 167 , 572 
Cburn , J. F .  Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167. 500 

Cburn dasber ,  Brigbt & De Guire . . . . . . . . . . . . . . . . . . .  167. 493 
Cb urn da.ber , G. W. Eicbboltz . . . . . . . . . . . . . . . . . . . . .  167 ,512 
Ci.tern cut· off. T .  B. H.rri.o n  . . . . . . . . . . . . . . . . . . . .  167 , 526 
Cia.p. dress supporter , E .  A .  Bli .. . . . . . . . . . . . . . . .  167 , 428 
Clotb-.conring macbine. C .  Franke . . . . . . . . . . . . . . . . 167, 396 
Coats. apparatus for .haping. C .  Franke . . . . . . . . . . . 167 , 394 

C o c l< ,  sto p ,  C .  Franke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 897 
Cock. sto p ,  C. �' . Murdocl<- . . . . . . . . . . . . . . . . . . . . . . . .  167 , 468 
Coffee, glazing roa.ted ,  Bell & Conrad . . . . . . . . . . . . 167 , 883 
Coffin .cre w .  W .  M. Smith . . . . . . . . . . . . . . . . . . . . .  . 167, 578 

G. W. H.-No. 1 is impure limestone. No. 2 is 
argillaceous shale colored by red oxide of iron (the 
blue portions by carbonate of copper in traces). 
In some pieces tbe amount of iron is considerable. 
No. 3 1S tbe same but with less iron.-J. M. H.
You had better consult the druggist from wbom 
you obtained the pills.-J . R.-No. 1 is sulphide of 
lead with silex. It has been fused previously. Of 
No. 2 the part insoluble in acid is silex : the re-
mainder is composed p rincipally o f iron with some C ompa •• , mariner·s . G. lIe . . . . . . . . . . . . . . . . . . . . . 167,452 

alumina. No. 3 i s quartz and suJpbide of iron. No. Coo l<er. feed. Fi.her & Wickki.er . . . . . . . . . . . . . . . . . . 167 , 516 

Cork for .toppers. pl'eparing . U.  H. Fra.b . . . . . . . .  167 , 521 
4 did not arrive. No. 5 is sulphide of iron partly Corn dropper . check row ,  J .  W. Fawke . . . . . . . . .  167 , 514 
al tered to oxlde.-B. Jl'.-No. 1 is chlorite rock. Corn-shelling implement .  J. M. Wllson . . . . . . . . . . .  167 , 579 
No. 2 is quartz rock. No. 3 is steatite rock with CoUon .weep ,  M . Call . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 494 

quartz vein. No. <I Is talcose scbist. No. 5 is tal- Cultivator, M .  McNitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 458 

cose schist with talc. No. 5 is quartz with chlorite Dental plate • .  D. M. Lamb (r) . . . . . . . . . . . . . . .  6 , 333, 6 . 334 

and decomposed micaoeous schist. No. '/ IS quartz Derrick ,  B. Freeman . .  . . . . ' "  . . .  : . . . . . . . . . . . . . . . 167 , 398 

rock. No. 8 did not arrive. No. 9 is a jaspery Desk, reading and writing, E .  W .  Stiles . . . . . . . . . . . 1 67 , 586 

quartz. No. 10 is quartz rock with traces of i ron Die stock, V. J . Heece. . . . . . . . . . . .  . . . . . . . . . . . . . . 167 ,472 

and manganese. Although some of these speci- Door cbeck. W. Vanderventer . . . . . . . . . . . . . . . . . . . . . 167 . 590 

men s  have the appearance of gold bearing rocks, Drlll , ratcbet, H. C .  EngUsh . . . . . . . . . . . . . . . . . . . . . . .  167 , 392 

the fact could be ascertained only by assay on a Easel, p arlor. E. G. Cbormann . . . . . . . . . . . . . . . . .  167 . 432 

considerable quantity of ore.- G .  P. L. R.-No. 1 Is Eave. trougb banger. J . P. Abbott . . . . . . . . . . . . . . . . 167 .422 

decomposed grani te. No. 2 is white porceialll clay. Egg stand and boiler. Wood. & Sberwood (r) , . . . .  6 . 632 

(33 ) J. E. asks : Is there any perceptible Egg • •  batter of,  W .  O. Stodd.rd. . . . . . . . .  . .  . . . . . . .  167 . 587 

shrinkage in gas in consequenoe of the gasometer -A. W. D.-·It is horn blende, con taining silica, al- Elevator • • automa ti c  brake for . H . Pearce . . . . . . .  167 . 560 

pit leaking and being renewed with water ? In umina, lime, magnesia, and iron, but is not of Engine ,  direct acting. J. R. Paddack . . . . . . . . . . . . . . 16'7 . 408 

o the r words, does fresh water require to be satu- value.-J. B. -It is milk 
' quartz and is not valua- Engine . ro tary , L. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 . 489 

rated to a certain degree with g a s  before the gas ble.-A. J. G.-Gold is not present.-G. H. C.-lt is Engine , . team . H. Davey. . . .  . . . . . . . . . . . . . . . . . . . 167 , 509 

holder wi ll rise, a portion of gas being absorbed pyrites.-P. H. L. and J. I.-It is iron pyrites, of Engraving macbin e ,  R. W . . Jobn.on . . . . . . . . . . . . . . . 167 . 5 12 

little value.-C. R. T . -It owes its peculiar charac- Era.er, india rubber. R. L o c k w o o d  . . . . . . . . . . . . . . . . 167 .455 
eve ry time more water is added ? A. There will 

Fence post. G .  W. Hatcb . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  1(;7 . 529 
be a slight a bsorption of the gas by the water. ter to a large percentage of red oxide of iron.-A. 

File. Carr & Wllcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16'7 , 495 

The two prinCipal ingredients of coal gas a re by- T. H.-It is a variety of granite rock, and may be 
F11t er,  .ubmerged, J .  w. Lefferts . . . . . . . . . . . . . . . . . 167 . 046 

drogen and marsh gas, and 1 cubic inch of water used in building. 
Fire kindler, D. Frankfoder . . . . . . . . . . . . . . . . . . . . . . . .  1(;7 . 520 

absorbs 0'0015 cubic ioch of hydrogen , and 0'035 Fire plac. grate, J .  Bawden . . . . . . . . . . . . . . . . . . . . . . .  167 , 426 

cubic inch of ma rsh gas. There will be no stop- COMMUNICATIONS RECEIv'ED, Ftre plug. J. A .  Stacey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 . 582 

page in the riSing of the gas holder on account of 
The Editor of the SCIENTIFIC AMERICAN ao-

Fruit dryer , Lowman and Crep • . . . . . . . . . . . . . . . . . .  1 6 1 , 549 

this slight absorption. Fruit jar. J. H. Cowl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 .437 
imowledges, with much pleasure, the receipt of Furnace ,  F .  P. Di mpfel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167.441 

(34) A , S. asks : Whitt win remove mud original papers and contributions u pon the follow- Furnace, H. M .  Smltb. . . . . . . .  . . . .  . .  . . . . . . . . .  1 67 , 579 

spots from heavy black silk ? A. 'rue safest plan ing subjects : Fnrnace . locomotlve boller , IV .  F .  Gra .. sler . . . . . .  167.448 

is to wash carefully with good soap. ()n Cotton Mathematios. By H .  V. M. Furnace s ,  feeding air to. W. J .  O · N ea1 . . . . . . . . . . . 167,467 

G A F k 1 I h On a Power Manual. By A. S . R. Ga s , mal<ing beating. J . M . Ayer . . . . . . . . . . . . . . . . . .  167 . 491 ( 35) . . . as s :  . s co w or orse ma- Ga. light globe ,  T. Trudedu . . . . . . . . . . . . . . . . . . . 167 , 417 

nure better for lettuce, beets, cucumbers, etc., On Astronomical Calculations. By S. D. S. 
Ga. main dip pip e .  P .  Munzinger . . . . . . . . . . . . . . . . . .  167 , 555 

and .vh y ?  A.The latter, as it is more highly nitro- On Heating ChurChes. By J. I. S. Ga. regulator, J .  Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167.488 

genized. 2.In what kind of soil should musk melons On Wagon Wheels. By P. K. W., and 'by G. A. Ga. stove. J .  J . We.t (r) . . . . . . . .  . . . . . . . . . . . . . . .  6 . 686 

be rllised ? A. A rich sandy soi l .  G. Jr. Gate . Hedmond and Rbode . . . . . . . . . . . . . . . . . . . . . . .  167 , 567 

I recently purchased a fine specimen of cala- On the Keely Motor. By ]j'. W. Jr. Gem., .etting , H. G . Mackinney . . . . . . . . . . . . . . . . . . . 1m ,457 

mine, p urporting to come from A rlz:ma. Does On Electric Force. By F. S. P. Gla •• monument. A. Pfeiffer . . . . . . . . . . . . . . . . . . . . . . . 167 , 470 

that territory contain that mineral ? A. H so, it A!so inquiries and answers from the following : Glazier ' s  diamonds , P. Sln.z . . . . . . . . . . . . . . . .  . . . .  167 . 575 

must be in a new locality as yet unknown to min- J . B. N . -J . B .-E . L .  J<; .-W. H. H . -G. E . -I . E .  S .  
Graln·cleaning m acbine, G .  E .  Tbroop (r) . . . . . . . .  6 , 629 

Grate bar. E . N. Scbmitz . .  . .  . . . . . . . . . . . . . .  . .  . . . .  167 ,571 
eralogists in the East. -- Grindstone.,  forming artifiCial , G. Hart . . . . . . . . . .  167 . 527 

(36) C. L. asks : W hat are the method� o f HINTS TO CORRESPONDENTS. Gunpowder , manufacture of, H. Courteille . . . . . . .  167 , 50B 

obtaining the silicious and aluminolls ethers ? I be- Correspondents whose inquiries fail to appear Harne •• • addle. J . F. Knox . . . . . . . . . . . . . . . . . . . . . . . .  167 . 544 

Heve they were discovered some few years ago (6 shonld repeat them. If not then published, they Harrow, J . B. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 449 

or 7) by Mr. Theopbile Zchweskofski. A. DI- may conclude that, for good reasons, the Editor Harvester. A. J .  Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 67 , 887 

bastc silIcate of ethyl (2C4HljO, Si02)\I is formed declines them. The address of the writer should Harvester , �T . S. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 519 

Hat and cap, IBldor and Heln . . . . . . . . . . . . . . . . . . . . . . 167 , 538 

by adding alcohol gradulllly to chloride of silicon. always be given. 
Hat;.,ressing machln e , III. A. Cuming . . . . . . . . . . . . .  167 . 506 

A powerful reaction occurs : hydrochlorio acid is Enquiries relating to patents, or to the patenta- Hat .• tretcbing macblne . R. Eickemeyer . . . . . . . . . .  167 ,891 

evol ved in abundanoe, and a colorless llqnid is ob- lilliity of inventions, assignments, eto., will not be Hat . ,  stiffening. R. Elckemeyer . . . . . . . . . . . " . . . . . .  167 . 518 

tained, which, when submitted to distillation, Ilt published here. All such questions, when inltials Heatlng bulldlngs , C .  Franke . . . . .  " . . . . . . . . . . . . . . . 167 , 395 

/lrSt evolves hydrocbloric acid ' but tbe poml}l: only are Il'iVfID1 i\re thro\VJl lpt9 U!lil waew basket, :alnge . 4 ,  fl .  Isham . . . . . . . . . . " . ,  . . . . .  , . . . , . . . .. lll7 , iiS7 

lOCTOBER 9, I b75. 
Hinge , D .  Skidmore. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  167. 576 

Hook • • nap. H. C. Goodricb . . . . . . . . . . . . . . . . . . . . . . .  167 . 399 
Horse power, O. O .  StorIe {r) . . . . . . .  . . . . . . . . . . . . . . 6 , 6�1 
Ice cutting macbine.  J . Scbater . . . . . . . . . . . . . . . . . . 1 67 , 418 
Ironing ap paratu •• H. E. Smitb. . . . . . . .  . .  . . . . . .  167, 580 
Key., macbine for making spilt. W .  H . l<'ox . . . .  1 67 . 445 
Knit goods , etc . ,  unitlnlr .  H. A. Blancb.rd . . . . . .  1 67 . 492 
Knitting stocking.,  etc .• Polle and K eisker . . . . . .  1 6 7 , 568 
Lamp •• funne l for fiIling, H .  H. V . LtJley . . . . . . . . . 167 . 548 
Land roller. E. H. Adams . . . . . . . . . . . . . . . . . . . . .  . .  167 , 380 
Lantern , p o cket. J .  Stevens . . . . . . . . . . . . . . . . . . . . . . . . 167, 479 
Ligbtning rod , W. H. Spang . . . . . . . . . . . . . . . . . . . . . .  167 , ·115 
Link, W. A. blgalJs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 . 458 
Locomotive boiler furnace ,  W. F. Gra.sler . . . . . . . 167 . 44 
Lo comotives , reversing gear for. J . Ord . . . . . . . . . . .  167 , 46 
Loom for wea dng matting. 

·
S .  Kub . . . . . . . . . . . . . . . . 167 . 5 1 

Loom .buttle binder, J. H .  Moore . . . . . . . . . . . . .  1 67 , 46 
Loom .top motion. B .  F .  Arnold . . . . . . . . . . . . . . . . . . . 167 . 38 
Looms. take up pawl for. S. S .  Walker . . . . . . . . . . . .  167 , .1 

Marking pot,  W. H .  Rodden . . . . . . . . . . . . . . . . . . . . . . . .  1 67 , 47 

Masts for boats , hinged . D avenport and Porter . .  1 6 7 , 43 
Met.mc ve •• el.  E. T .  Covell . . . . . . .  . .  . . . . . . . . . .  1 6 7 , 50 
Mm, grinding, G. Selsor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1 . 5'7: 
Mirror. t oilet .  H. Palmi eri. . . . . . . . . . . . . . . . . . . . . . . . .  167 . 55 
Miter , level,  and plumb , combined . •  T. M urray . . .  167 , 5 5  
Muff. h e a d .  I .  B .  Kleinert . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 54: 
MusIc leaf turner, F. G. Johnsull . . . . . . . . . . . . . . . . .  167 , 54 
Nail cutting machi n e ,  W. Wiekersham . . . . . . . . . . •  167 , 42 

Napkin bolder, C .  Ro wland . . . . . . . . . . . . . . . . . . . . . . . . .  167 . 411 
Neck tic , A .  P. Damoll . . . . . • • . . . . . .  167, 507 
Nozzle • • j oint for bydraulic • •  1 .  J .  Crawford . . . . . . 167 , 50. 
Nut lock , J. G. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 . 4 6 .  
Oar lock , G .  H .  Hu rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 53 
Organ reed b oal'd s , A .  Y'\!. Wilcox (1') • • • . • • •  6 , 697, ri , 63 
Oval s ,  machin� for cutting. J .  E .  Howal'u et al . . .  167, 58· 
Pantaloons former, C. Fran ke . . . . . . 0 . . .  . . . . . . . . . .  1 6 7 , 391 
Paper bag holder , G .  H. Cleve1&nd . . . . . . . . . . . . . . .  "' 167 , 4 3 
Paper colJar and cuff machine.  E .  WlJder . . . . . . . . .  167 . 484 
Paper making cylinder, S .  Sellers . . . . . . . . . . . . . . 1 6 1 , 574 
Pavement. Abbott an d Cranford . . . . . . . . . . . . . . . . .  167 . 42 

Peat machine , C .  H .  Williams . . . . . . . . . . . . . . . . . . . . . .  1 67 . 59 ' 

Penholder, D .  M .  Somers . . . . . . . . . . . . . . . . . . . . . . . . . . 1 67 , 581 
Pbotograph s ,  coloring.  W. W. WilHams . . . . . . . . . . 167 , 485 

Pi.noforte . G .  C. Manner . . . . . . . . . . . . . . . . . . . . . . . . . .  167 . 403 
Planing cbuck, G. V. Seaver . . . . . . . . . . . . . . . . . . . . . . .  1�7. 572 
Planter, corn, E. E. Matthews . . . . . . . . . . . . . . . . . . . . 167. 55' 
Planter, cotcon , J. B. Onan . . . . . . . . . . . . . . . . . . . . . . . .  167 , 46 

Plo w ,  .ide bill . H . 1 .  Kna pp . . . . . . . . . . . . . . . . . . . . . .  1b·I . 402 

Plow • •  ulky , E. W. Rns.ell . . . . . . . . . . . . . . . . . . . . . . . . 1 6 7 . 474 
Port foli o .tand. D. J. Steen . . . . . . . . . . . .  . . . . . . . .  1 67 . 584 
Power regulator, spring, O. Collier . . . . . . . . . . . . . . . 167 , 4E 
Propeller for vessels. F. Jacob . . . . . . . . . . . . . . . . . . . . . 167 , 53 
Propelling maehIne, J .  J. Flack . . . .  . . . . . . . . 167 , 51 
Propelling mechanism, L .  W. JvlcKenllcy . . . . . . . . . 16 7 , 553 

Pump, forc e ,  ]' . W .  Clarke . . . . . . . . . . . . . . . . . . . . . . . . .  16i , 43 
Pump valve. T .  :Maguire . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 , 55 
Pump s ,  st,rainer for, L. Blass . . . . . . . . . . , . . . . . .  167, 4a , 
Purifier, flour and middlings , A .  M . Com stock . . .  167, 50' 
Ranroad rail joint . S. H. Witmer . . . . . . . . . . . . . . . . . 167. 98. 

Railroad switch , C. C. Coats . . . . . . . . . . . . . . . . . . . . . . .  1 67 . 4 9 . 

Railway , elevatc(l ,  W. Harri son . . . . • . . . . . . . . . . . . . . .  167 , 401 
Railway signal ,  detonating, F. Hickman . . . . . .  . .  1 6'1 , 5H2 
Rake, horse hay, D owning & Van Campen . . . . . . . .  167, 390 
Hake. borse hay. J. Hollingswortb . . . . . . . . . . . . . . .  167 , 53: 
Rattan, treating, C .  Newman . . . . . . . . . . . . . . . . . . . .  167 .409 
Refrigerator ,  H. H. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . 67 , 425 
Refrigerator, H. G. Gleyre . . . . . . . . . . . . . . . . . 167 , 4.1 6 
Register, hot air, E .  A. Tutt.le . . . . . . . . . . . . .  167, 480 , 16'i . 481 
Rein h older, Porter , Hawes, & Page . . . . . . . . . . . . . . . . 167,564 
R espirator and inhaler. J .  Carrick . . . . . . . . . . . . . . . . .  167 , 496 

Roller & barrow ,  A. P. Allen . . . . . . . . . . . . . . . . . . . . .  167 .490 
Sad lron beater , G. W. Cottingbam . . . . . . . . . . .  1 6 1 . 889 
Salt. deposit. from tubes in. W. C. Halliday . . . . . . . 167 . 524 
Sa.b pulley, J. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167, 478 
Saw mlll bead hloeK.  Dilger & Dunn . . _ _  . . . . . . . . . . . 167, 511 
Sawing machine, Pell.se & \Y h itacl'e . . . . . . . . . . . . . . . . 1(;7, 561 

Scaffold. L. W. Swafford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167, 588 
Seal m etallic ,  F. C. Hammon . . . . . . . . . . . . . . . . . . . . . . 167 , 525 
Separator , grain, L. C .  Royer . . . . . . . . . . . . . . . . . . . . . .  167 , 570 
Sewers and sink s ,  emptying , U. Boekleu . . . . . . . . .  167, 384 

Sewers , manhole covel' for . D .  H. Fernald . . . . . . .  167, 444 

Sewing cabinet,  A. Tostevin . . . . . . . . . . . . . . . . . . . . . . . . 167 , 589 
Sewing macbine. W. G .  Beckwith . . . . . . . .  . . . . .  167 . 882 
Sewing machine , V't. ·L . F J Kh . . . . . . . . . . . . . . . . . . . . . . .  167 , 515 
Sewing ma,chine plaiter, W .  Walker (r} . . . .  . . . .  6 , 635 
Sheet metal, corrugating, W. B. & O. P. Heaife . . . 167 , 41 2  

S b o e  pegs , making, F .  D .  Ballou . . . . . . . .  . . . . . . 167 , 424 
Shoemakerti , cuttel' wheel, ete . ,  .T . W . Carver . . . .  167 , 4 80 

Soldertng maehine , L. P. M.ertialn . . . . . . .  . .  . .  ] 67 , 554-

Sole cbanneliug llluchine , L. Goddu . . . . . . . . . . . . . . . . 167, 528 

Sofa . T. Ram.den. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  167 . 56. 
Spinning ring , W . . Tenekes (r) .  . . . . . . . . . . . . . . . . . .  6 , 628 

Spoke socket. A. Clist . . . . . . . . . . _ _  . . . . . .  . . . . . . . . .  167. 49H 

Spoke tenoning machine , C .  'Vw'1". La tham . . . . . . . . . . .  161 , 54'7 
Square. W. H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 . 482 

Stove. ga., J .  J. We.t (r ) . . . .  . . . . . . . . . . . . . . . . . . . .  6 . 636 
Stoy e b eatlng. M. C .  C. Cburcb . . . . . . . . . . . . . . . . . . . .  167 . 49i 
Stove,  heating, Raymond & Campbell . . . . . . . . . . . . . 167 , 561i 
Stove beatlng, T. Wbit e . . . . . . . . . . . .  . . . . . . .  167 , 594 
Stove polishing machine ,  P. H. Walsh . . . . . . . . . . . .  167 ,591 
Table, ironing, Hughes and Lockard . . . . . . . . . . . . . . 16'7 , 535 

Table sl1de. ext-ensioll ,  Maxwell & Pea.ter . . . . . . . .  167 , ·104 
Tar from seaweed, obtaining , W . H .  Ruddick . . . .  16�',·1:10 

Thill coupling, F. Cbapman . . . . . . . . . . . . . . . . . . . . .  1 m  . 481 

Ticket case, 1. White . . . . . . . . . . . . . . . . . . . . . . . . · . . .  . 167, 593 
Ticlwt. reel, A. Stephenson . . . . . . . . . . . . . . . . . . . . . . . . .  167, 4 1 6  

Tile , illuminating. T .  Hyatt (1') . . . . . . . . . . . . . . . . . . . . .  6 , 630 
Trap , fiy.  R.  Nutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16'1 . 464 
Trap , hog, W . Deatherage . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 440 
Tunneling macblne . O .  B .  Dowd . . . . . . . . . . . . . . . . . . .  167 , 442 
UmhreUa tip cuP. F . S. Brown . . . . . . . . . . . . . . . . . . . .  167 , 429 
Undergarment , S: T .  Converse . . . . . . . . . . . . . . . . . . . . .  167.436 
Valve, balanced. G. Mossop . . . . . . . . . . . . . . . . . . . . . . . . . 167, 462 

Wagon,  dumping. P. & J. Heilman . Jr . . . . . . . . . . . . 1 6 7 . 5 3 1  
Wagon seat , S .  B .  Conover . . . . . . . . . . . . . . . . . . . . . . . . . . 167 , 388 
Wagon .pring. M. Feige l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 7 , 443 
Wasbing macbine , D. Warnock . . . . . . . . . . . . . . . . . . . . .  167,4Sa 
Watch regulator ,  R. S . Mersh on . . . . . . . . . . . . . . . . . . .  167 , 40'1 
Well s ,  shutting off water from , J .  P. Gordon . . . . . 167,400 

Whea.t steamer and equalizer, Stms & Hosick . . • • •  167 , 414 
Wbip .ocket. H .  Fowler . . . . . . . . . . . . . . . . . . . . . . . . . .  167 . 518 
Windmill. S .  111 . Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167. 487 

Window screen, J. E. Cha3e . . . . . . . . . . . . . . . . . . . . . . . . 167 , 386 

DESIGNS PATEN'l'ED. 
8 , 594 and B , 595 .-CARPETS .-'f . BarcI !l.Y ,  Lowell , Ma8 S .  
8 ,596 .-PLATED BAND .-R. Christesen,'Y. Meriden, Conn . 

8,597 . -COFFEE MILLS . -J . Girard. New Britain , Conn . 

8 , 598.-CARPETS.-H .  F. Goetze, Boston, Mass . 

8 , 599 to 8 . 603 . -CARPETS -E . Gulran d. New York city . 

8.604 . -MATOH SAFES . - T .  B .  Harkins. Bristol.  PR . 

8,605 .-GASELIER .-C.  Herter. New York city .  

8 , 606.-CARPETS.-J .  E . H m  e t  a l  . •  Pblladelpbia .  Pa . 

�.61Y7 . -CARPETS . -A . Lilley,  Lc well. Ma •• .  

R , 6OS and 8 , 609 . -CARPET S . -D . McNair. L owell, Ma • • .  
S , 610 to S , 635 . -CARPET S . -J . M .  Christi e , Kiddermln.ter 

Englan d .  

�,6S 6 . -FABBIC S . -E .  C . Clark, Rockville .  C0l111.  
8 . 687 t o  R,642 . --CARPET S . -C .  W .  Swapp , L o w e l l ,  MM-r:l'; . 

S 64:1 .  -:C;lIA Wj,� . -II .  ael'!; . l'hi ll\\lelphla , fa, 
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8,6U.-TYPES.-H. Ihlenburg. Phlladelpbla, Pa . 
8 ,645 .-BoA.-G H. Prindle , Philadelphia. Pa . 
8,646 .-TRIMMING .-G. H. Prindle, Philadelphia , Pa . 

SCHEDULE OF PATENT FEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81 � 

On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
On ruing each apollcatlon for a Patent U7 year� • • • • •  8UI 
bln I.sulng eaen or .gmal Patent . . . . . . . . . . . . . . . . . . . . . . .  ""0 
on appeal to Exommers·ln·Chlef . . . . . . . . . . . . . . . . . . . . . . 810 
on appeal to COmmissioner Of Patents . . . . . . . . . . . . . . .  fiIl 
On application for Rels.ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
On ruing a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14! 
On an appltcatlon for Design CS" years) . . . . . . . . . . . . .. 10 
On application for DeSign ('l years) . . . . . . . . . . . . . . . . . . .. 111 
On application for DeSign (14 years) . . . . . . . . . . . . . . . 83C1 

CANADIAN PATENT& 
LIST 01' P A!l'BNTS GRAN'l'BD IN CANADA 

September 8 to 14, 1875. 

5 , 147 .-J. Hall, Toronto. Onto Hevolv lng reel bake 
ovens. Sept . 8, 1815 . 

5,148 .-G. H . •  J ones . Hose . N .  Y . , U .  S .  Mold for cast· 
Ing turbines .  Sept . 8 .  18'75. 

5 , 149 .-R .  Wheeler, Bell Ewart ,  Onto }I�xtension stove 
leg. Sept . 8 ,  187;) . 

5 , 150 .-P .  S .  Laurent et at. , Sherbrooke, P. Q. Stoye 
heater . Sep t .  8, 1875 . 

5 , 151 - W .  A .  McClln(,ock , Pi tt.lIeld , Il l . ,  U. S. Seed 
dril l .  Sept . 8 ,  1875 . 

; , 152 .-C .  Hood, Hartford , Conn . •  U. H .  Coml>iued lad· 
der and wash bench . Aep t .  8 .  IH75 . 

5 , 153 .-0 .  Boeckh , Toronto , OnL . Fillor and bristle 
comJlng machine . Sept. S , 1875 . 

5 , 154 .-J. H .  Sheldon , Uhlcago , Ill . ,  U. S. lllullllllatlng 
gas . Sept . 8, 1875 . 

5 , 155 .-G. H .  Thompson. Oneida, Ont., et at. lJevil�e to 
prevent horses from jumping over fences. Sept . l0. lS75· 

5 . 156 .-J .  D. MaDll, Kentville ,N .  S. Snow plow . Sept · 
10, 1875. 

5,157 .-J .  Guest, J I" . ,  Mel'l'ickvHle, Ont. Churll power. 
Sept . 10, 1875 . 

5,158 .-R. GlIchrlest , Loulsvll le, Ky . ,  U .  S. I!;,tension 
ladder. Sept . 10, 1875 . 

5 , 159 .-J . Edgar , New Y ork city, U. S .  Coal shovel . 
Sept . 10, 1875 . 

!'S , 160 .-J. W. MaUll , \Voodhou,ije, Ont o Seed sower, 
Sept . 10, 1875 

5.16 1 .-�' . M. Gardner, Hornellsvllle , N. Y . ,  V .  S. Lift· 
Ing attachment for shovels and forks .  Sept. 10 .  1875. 

5 , 162 .-U . B. Long, Worcester. Mass . ,  U. S. Machine 
for crimping leather . Sept . 10, 1875 . 

5 , 168 -W. D. Ewart. Chicago , m . ,  U. S .  Drive chain . 
Sept. 10, lR75 . 

5 , 164 .-L. Glynn, Cambridgeport, Ma.s . ,  U .  S. Pipe 
wrench . Sept. 10, 1875 . 

5 ,165 .-H. W. White . Oskaloosa , Iowa, l J . S. Guitar 
bead. Sept. 10, 1875. 

5 ,166. 5,167 .-H .  W.  Wblte, Oskaloosa , Iowa , U .  S. Chin 
rests for 'riolln s .  Sept. 10. 1875. 

5 , 16S .-A. Manbre, Penge, England. Process of extract� 
Ing sugar, etc . Sept . 10, 1875 . 

5,169 .-J. Commins, Charleston, S. C . ,  U. S. Composi
tion for kindling fires. Sept. 10, 1875 . 

5 , 170 .-A .  F. Skidmore el al. , Litchfield, Mlnll . ,  U .  S .  
Machine for cutting hoops .  Sept. 1 0 ,  1875 . 

5 , 17L-I. C .  Richardson, Nashua. N. H . ,  U. S. Steam 
heating apparatus . Sep t .  10, 1875 . 

. ,172 .-E .  B. White , Arkona , Ont o Barrel and circular 
box. Sept . 10, 1875 . 

5 , 173 .-H .  Wanby, Toronto, Ont o Stone pipe stone mola . 
Sept . 13, 1875 . 

5 , 114.-E . BIddle, Carlin , Nevada , U .  S. Hydraulic jack . 
Sept . 14 . 1875 . 

5 , 175 .-J. Rice, Black Brook, N. B. Roller hoisting- ap. 
paratus , Sept . 14, 1875 . 

5, 176 .-J .  Hegan , Ottawa, Onto Fl'amingt!! and molds to 
make wells ,  drains, etc . Sept. 14. 1875 . 

5 ,177 .-J. B .  Clark, PlantsvUle ,  Conn . ,  IT .  S. Dies for 
heading and squaring bolts . Sept . 14, 1875 . 

Back Pafre - - - • - - 81.00 a Dne. 

In.ide PB.lre - • - - - - "Ii centa a lin •• 
Engramngs may heail adVflf'tli8erMnts at the same ,.au 

per line, bll � CI8 the lettell' p1'1l88. .Adver· 
ti8e/'l'llmts mWlt be rece£ved at publwatWn ojfice (Ii 
ea;rly aa F'rilUlu marnina to appear 'In nea;t _  

SENT I�K-\*�tlWl!i5.fJ�};,r� $1 0 to ed I II Stock PriviIefres,has paid 
and w l l l  pa y Large Profits. 
Rallroad Stocks. Bonds and Gold F PEE bOll.ht. on Marltius. IutereMt $ 500 il ��;o: S!�j�c���f;, �1��'i�r:..W depo

- , 
Buckwalter & Co., Bankers and Broke.'", 

No. 10 Wall !'!treet, New York. 

Du"t' I 

B
ONSER'S PATENT STEAM '{,RAP stands su
perior to all others . AU Ateam Traps warrantCil 

pedect .  State Ri�hts for Sale. or the entire Patent for 
�ale .  Send for circulars . Address 

SAMUEL BONSER, Dover, N. H .  12 R A. W I N  G IN STRUMENTS - DRAWING 
Materials, SurVeying Comp8sRes, Transits ,  Levels ,  

,ape Measures. Field Glasses , Spy Glasses , MIcroscopes , 
't elescopes, Baromtters, &c . , &c. 

'J  AMES W .  QUEEN & CO., 
924 Cbestnut Street. Philadelphia, Pa . 
601 Broadway, New York. 

Catalogues, Part 1st , MATHEMATIOA.L ; Part 2d, OPTI
OAL ; Part 3d, MAGIC LANTERNS ; Part 4th , PHILOSOPHI� 
OAL INSTRUMENTS, each ten cents . 

STEEL CA.STINGS. 
i!011<1 ana Homogeneous Guaranteed tensile strength, 35 
tun to square Inch . An Invaluable sub.tltnte for expen. 
.Ive forgings. or for Cast Iron reqnirfnl< ""e"t Btroo"th. 
Send for cirelllar and price list to 0 R�;STE� ST�EL ';ASTTNG 00 .•  I';vellnn St . ,  l'blladelnh18, 1&, 

J titutifit �mtritJu. 
C L A R K  & C O M P A N Y ' S  S T E A M  P U M P S. 

PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 
��
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Store F;onts, Private bouses .  otlces, and School Partitions. Clark ' 8 slitutters are self-acting , reqnfre no machinery 
or balance weights and cannot get out of order . They are handsome In appe .... uce. �nd are the best and cheapest 
shutter. In the world . Are fitted to the new Trlbu�e Building, Delaware and Hudson Canal Building. Manhattan 
Building, Lenox Librar

i. 
Building. Have been for years In dally use In every principal city throughout Europe , 

and are endorsed by the eadlng architect. of th��l,;'1 G . WILSON, Manager 218 We.t 26th St. , New York, and at London. Paris, Vi-enna, Berlin, Melbourne, &0 . ,  &c.  

3ifr- · ·r iM « 

$5 t $20 per dBy at home. Samples worth $1 INDIA RUBBER, o ' free .  STINSON & CO .  Portland,Malne . For Inventors and the Trade
�
made Into an

�
attern at 

����ft���"j�18�6.H. HOLTO , 40  Gold St. ,  ew York.  

TO E LEC TRO-PL "- T ERS, J Ii:W ELERS, 
AND WATCHMAK ERS. 

.er.���!;.�f��lfh
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Sliver Plating. T HOMAS HAl..L , Manufacturing E l ec· 
trlclan . 19 Bromlleld Street, Boston, Mass . Illustrated 
Cat.alog-ue sent free. 

$1 0 TO $50 0  INVEST.;U In Wall Street 
often leads to fortune. A 
72 page book. explaining 

everything, and copy of the Wall Street Review.  
SENT FREE .J OHN HWKL ING & Co . ,  Bankers 

• and Brokers , 72 BroadwaY,N. Y .  

T H E  I M P R O V E D  

NIAGARA S T E A M P U M P ,  

W' U:l lo 97 Pearl 81 . ,  Brooklun , N. Y. 
Al'ency at 40 John St . ,  New York . , Hubbard &, Aller, 

SOLE MANUFA.CTURERS, -
ENGINES AND BOILERS, , Pulleys,Shajting and Hangm'8 

a Specialty. $77 A WEEK til Agent_, Old & Young Male & Fe
male,ln tbelr locality . Term. & outFIT FREE

, 
. 

Address P. O .  VICKERY & CO .. Augusta, Me . 

Foot Lathes. 
WM. E .  LEWIS, Cleveland, O .  CatalolrUcs free . 

� T��VSN,���n �L�o,M��'�DI �b,f Y. U DERR I CKS & TRAvELLERS , 
t 

T H \  "/ .;,  .. r: � ::� t't�lL'!\\ � ,  / 

R O O F I N G ! 

N
EW PATENT CAR FOR INCLINED PLANES, 
conveniently arranl<ed to carrY PASSENGERS and 

�����fc�t�0�.
the

l��:s�':}� ·El'����W,
CI6�:lrE���� 

neer. N. W .  Cor. 4th and Race Sts . •  Cincinnati, Oblo . 

THE IM P R O V E D  CELEBRATED 
ABMSTHONG HEATER A.ND LIM.E 
UATCHER remove. and prevents Scales 
��r�

he
lV����

r
"w�fi ��?�11t��J�rl� 'f��� 

wltbin one year. All parties using steam 
should ha.ve one . 

For particulars and circu
lars, address 

, BAUGHMAN, CURT lS & 
KNIGHT, MANUFACTURERS, 
MachIJI�l�

d
� A�":}�D to act 

a. Local Agents. 

ItAGNET8-Permanent Steel ltagnets 
of any form or sIze, made to order by F. C. BEACH 
& CO . •  :146 Canal St. , New YorK. Makers of tne cel&
bratllll 'rom Thumo and Miniature Telegraph Instru' ments . 
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Scientific American uses our plates. Send stamp for 
lllu.trated Circular. 
------- - - ---�--- -----

The TOLL-GATE ! l,:r��o�:���f &'il�1'i��is�� 
fiud ! Address with .tamp, � C. ABBEY. BnJralo ,  N Y. 

R O O F I N G ! !  
C OMPLETE mat.erlals for .. NEW Roof, 4%0. a sq. ft . ; can be laid by ANY One , and Is superior to ALL 

uther roofings for CHEAPNESS, j! 'IRE·PROOF qualities, and DURABILITY .  
S A M P L E S , A L S O  1 0 0  P A GE B O O K  O F  T E S T I M O N I A L S , F R E E , 

to ANY One .(,ating where tl ley s .. w this notice ; write or eRli AT ONO" . GUnes' Rubber Hoollng being very elaetlc 
and requiring NO tar or gravel. Is strongly recommended by Archttects, Corporat1ons, Puol1c Insti tutions, Bund
ers, and leading men In all sections . for NEW steep OR lIat roofs : can also be 1�ld over OLD shingles. fe lt ,  plastic 
and ma.t,le roof. with 

g
osltlve satl.factlon ; will not draw and spilt aparr, or crack-Is clean to handle ; pUsble In 

�1��� .. ;�:�hV6:�:p�lnt.,'ll
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N. Y. SLA Til ROOFING COMPANY. 
8 Cedar St., New York. 49 South Front St., Philadelphia, Pa. 12 Central Wharf, Boston, Mass. 84 Park Place, Newark, N. J. 

DAVID ' S  PATENT Fo r C r i n d i n g 
Dones, Fertilizers, Clay for 
Bricks, and hard material. 

Send for Pamphlet to 

E. M. M A Y O ' S  PAT1!:NT BOLT CUTTER pr- Send for Illustrated Circular, CinCinnati, Ohio . •  

Call at Fair American Institute and See 
NEW DRAWING PRESS & OTHER TOOLS. 

STILES & PARKER PRESS CO . , Middletown, Ct. IIlr Will meet parties by appOintment . 

RATCHE T  DRILLS & WRENCHES 
Drills $5.00 to $18 . 00 each. Send 
postal card for catalogue LOWELL 
WRENCH Co. , Worcester, Mass. 

VOLNEY W. MASON & CO., 
ManUfacturer! of 

PAT. FRICTION PULLEYS, FRICTION CLD TCHES 
HOIsif.&&
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PBCVIDENOE, R. 1 .  
----� 

C���o1fi
S��'ir�� r��':,�tlFo':- tge::f�St�f Wrought Iron 

A. F. CU6HMAN, Hartford, Conn 

N
EW & SECON D HAND WOOD WORKING 
Machinery. Floorer • .  Planers and Matchers, Single 

Bnd Double Surfacers, Moulding Machines. Scroll Saws. 
Ruction and Blast Fans for Shavings , etc . D . •  J. LATTI
MORE , 51st and Chestnut St . ,  Phtladelp1lla, Pa. 

FIRST PRIZ:�l::II����
: tt�f�i�-

EW YORK, 
Send for clrcularT'lile:&'5'iW..tt'ie

���w�'6�'lr�� ' south Norwalk, Conn. 

P A T E N T  

PlanlDg '" Matching 
�Wa�Dfr�o�����'ot

r
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s. AB;n.P?o��1r�,i1��
I
��. co., ! M ���t'::�i:.�o�ion. 

AItirE�Z.�����n 'i,.�OW�8!S�!i,
E 
dJ�o �:tb�Hb.f.?�d 

cheapest manner by using one or more sections of Kel
logg ' s  Gr�at Newso.per Lists . Apply to 
____ � . KF�LOGG. 79 Jackson St . ,  Chlcago, III . 

8, 000 i n  U se ! 
Blake�s 

STEAM PUMPS 
for every possible duty . Send 
for Illustrated Catalogue. 
GEO. F .  BLAKE M'F' G CO .  

86 & R8 Liberty Street, 
New York , 

Cor. Causcway and Friend I 50 nnd 52 Soutb CallA 
St •. , Bo.ton. Mass . St . ,  Chicago . III .  

HEW BOOKS. 
Practical Geometry and Engineering DraiWing. .A 

Course of Descriptive Geomet
)j 

adapted for the re-
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Shade· Lining, & c . , together with Practicai instruc· 
tions as to the Lining, Co1oring, Pdnttng. and genera] 
�;::��

e
n_M�lte�

n
fe::W�� R�h"i���'. By George S .  

Wawr-Swpply.-The Present Practice of Sinking and 
Boring Wells, with Geological ConSiderations and Ex
amples of Wells executed. By Ernest Soon . lliustra· 
ted b1l 276 Diagrams and Eng" avings 10 ·Scale. Crown 
8vo, cloth. $8.00. 

Dry Rot. .A TreatilJe on the Oriyin, Prog1"eBS, Pre
vention and Cure of Dry Rot in Timber, Remarks on 
the Means of Preserving Wood from Destruction by 
Sea-Worms, Beetles, Ants .&c .  By Thomas Allen Brit· 
ton . Crown Svo , cloth, $3 . 00 . 

Slide Valve.-Desi(Jning Valve Gearing. By Edward 
J. Cowling Welch . Numero'us Engraving8, fcap . Evo, 
cloth $2 . 50 .  

1<:. & F. N. SPON, 446 Broome Street, :N ew York. 

HAIR� FELT----HAIR-FELT. 
FOR UOVERING 

B OILERS & PIPES. JIll"" DIscount to the Trade . ...a 
AM.l!:RICAN HAIR·FELT MILLS ,  

816 Front Street, New York-

lUCBINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&�e���; Ib�J..�;J'l;f£�e�"dSpJ':e\1:'G, &c 

G E O R G E  P L A C E ,  
'21  Cbam 'lerl &; 108 Reade BU. N. Y. 01" • 

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

il 
Wltb Scroll and Circular Saw Attach-
��t;'ie r!��e�,

e
�efi3°l:.m�

c
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Neatest deSigns, superior finish Low 
Price... Our new Catalogue describe. 

. these and every tool necessary for the Am· 
ateur or Artlzan. Send for It .  WM. L. CHASE & CO . •  

1 5  & 9'l Llbertv St., New York. 

SELLING R APIDLY, 
E�::\���!�, '�l!���
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co . ,  PubIlshers, 424 Walnut St . ,  Philadelphia, Pa . 

A
GENTS-WANTEri=S40 It Week-and Expe';ses, 
or $100 fO'felte

� 
All the 1'"ew and Standard Novel· 
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Patented I86S- IS74- BOLT CUTTERS. n Dies open and close and Bolt 
I thrown out automatically. 

• One pattern, holds finished bolts 
on centres and threads them with 
greater accuracy and unifonnity 
and ten times as fast as a chaser 
in a Lathe. Highest award o£ 
American Institute, 1869 & 18;>4. 

Wood .. Ll �ht Mach i ne Co., Worceste r, M ass. 
make all kmds of I ron Working 'Machi ne ry. 

Also, S h afti n g, Pul leys, &c. 

Now Ready.-Roses f()r winter bloom, an d fall 
planting. We send strong Pot Roses that will bloom 
quickly �afely hy mail, post-paid . Purcllasers ' choice 
of .over 200 splendid e ver bloom1n� varieties , 

5 FOB $ 1 .00. 1 2  FO R $2.00.  
!lee our elegant descriptive catalogue, containing full 

directions for culture, &c. �en t, free to all who apply. 
Address THE DIN GEE & CONARD CO.,  

Rose Growers, West Grove, Chester Co . ,  Pa. 

S�Jl;'l��Ht�lm cglt"p AT
�A1EJ R B;�S S P. BLAISDELL '" CO .• 

HAND OR POWER. W.X. ST"V"NS, E .  Brooklleld, Ms. 

THE BA.STET 
MAGNETI C  ENGINE . 

FOR BUNNING SEWING MACHINES. PUMPS, DEN
TISTS' AND JEWELERS' LATHKS,  PRINTING 
PBESSE!l, BLOWING PAkLOR AN D OHURCH ORGANS, 
OR WORKING ANY MA.CHINERY THAT OAN BE MOVED 
BY HAND OR FOOT . 

Simple, Durable, and Economical. 
PRICh. No . 1 Engine Ifor Sewing Maehlncs) $40.00. 

'" O. 1 Engine ,40 to $100. 
No . 2 Engine $200 to $250 . 
N .. . 8 Engine $400 to $eoo. W- State Agents wanted. 

L. BA STET, 

607 Broadway, N. Y. 

Worcester, Mass., 
Manufacturers of the Blaisdell Patent Upright Drills and 
other lIrst·cla.s Machinist ' s  TOOlS. -------

Machinists' Tools 
All sizes at low prices. E. GOULD. Newark. 1.. J .  

OTIS' HAFETY HOIST1liG 
Machinery. 

OTIS, BROS. ... CO , 
No. 34S BROADWAY , ,NEW YORK. 

~ 
AGENTS WANTED. k . Men or women. $34 a week . Prool � � furnished. Business pleasantand honor ... - able Wlth no risks. A ,6 page circula. 

, andValuab\e Samoles free. ¥irA postal-
card on which to send your address 
costs but one c�t Write at once to 

_ , ... F. M. REED. 8TH ST .. NEW YORJr" , 

© 1875 SCIENTIFIC AMERICAN, INC.



Back Pal!;e - - - - - $ 1 . 0 0  a l I o e .  
Instde Page - - - - - 75 , cents a line. 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press Ad
vertisements must be received at pulilieation office a.� 
early aB Friday morning to appear in next issue. 

BIG THING IN OUR VENTED NURSING 
BOTTLE-SclUng rapidly. Interest or State and 

County Rights for Sale Address VENTED BOTTLE 
COMPANY, 309 Market St. , Camden, N .  J . 

WANTED-Foreman for Blacksmith Shop. A 
competent man can obtain steady employment by 

addressing the undersigned .  None need apply but such 
as have had experience , and can furnish sstiSfa,ctort re-
ieH,n1
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Mowers, Springfield , Onio . 

GAS FITTERS, PLUMBERS, ENGI
NEERS . Machinists, Apprentices, and Gas 
Consumers shonl<1 a11 read Gas Fitter ' s  and 

___ =-,Plumber's Guide, 50 and 75 cents per copy. 
J�'D�
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TO CHEMISTS AND INVENTORS. 
The advertiser will manufacture and introduce any 

staple article that. will pay ten per cent net on the Cash 
Sales .  He has a large Bunding with Steam Power, and 
in the winter months has idle men and horses .  Prefers 
something In the Wholesale Drug Liue . Address 

BELLEVUE. No .  12 Pitt St . ,  New York. 

Our Boiler and Pipe Covering 
Save 25 PER CENT. 

in FUEL. 
ASBESTOS FELTING COMPANY, 

316-322 FRONT ST. ,  New York. 

BLAK;E'S PATENT 
Stone and Ore Breaker 
CruShes all hard and brittle substances to 
any required size. Also , any kind of 
STONE for ROADS and for CONCRETE, &c 

Addres' BLAKE CRUSHER CO. , 
New Haven. Conn . 

HASKELL'S THREE CYLINDER PUMP
Hand or Power. Cheaper than a Steam Pump. 

Will outwear a Rotary Pump-do more work, with less 
power, than any other pump. Not liable to get out of 
order. Any blacksmith can repair It. Adapted to any 
kind of hard work. Send for Circular. 

CHASE MACHINE COMPANY, Boston, Mass . 

E
NGINES AND BOILERS New and Second· Hand 

, Portable and Stationary. For description" address 
GOODWIN & WHITE, ull City. Pa. 

POOLE & H U N T .  . - : . , -

John Cooper Engine M'f g CO. 
MOUNT VERNON, OHIO, 

MANUFACTURERS OF FIRST CLASS STATIONARY Eli" 
GINES, 8 to �()() H. P. , PORTABLE I£NGINES. CIRCU· 
MrL lls� M�tLl]!l1D Slft'M)R�O�VA�lli'INERr?l.

A
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BUlI.D GRIST MILLS, guaranteeing 80 BARRELS FLOUR 
wrrH ONE TUN BEs'r COAL, or :iO Barrels Flonr with 
One Cord B est Wood J also, Engines to rUll on 3 lbs. 
co�ese��ulo�

eft:��:�::'� horse power. 

Bradley's Cushioned Hammer 
has larger capacity, 18 
more durable, takes up 
less room. does more and 
better work with less ex· 
pense for power and re
pairs than any other Ham· 
mer 1n uee. 

Guaranteed as recom· 
mended. Address 

BRADLEY Manufacturing Company, 
SYRAOUS1O. N .  Y .  

RICHARDSON, MERIAM & cu. , 
Manufacturers of tbe latest Improved Patent Daniels' 

and Woodworth Planing Machines Matching, Bash and 
�����u���:

I
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!lcroll Saws Railway Cut· olI, and Rip·saw Machines 
8poke and Wood Turning Lathes, and various other kind� 
of Wood· working Machinery. Catalogues and price Ust. 
senl on appUcatlon. Manufactory .... Worcester, Mass. 
W'q,rehouse . 107 Libertv Street. New x ork. 

LeCount's Patent 
M A. C H I N I S T ' S  T O O L S .  

Reduced Prices. 
Set Iron Dogs, % to 2 in . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 5.60 :: S��el :: G :: i :: : : : : : : : : : : : ' : : : : : : : : : : : :J:t� 

Iron & Steel Clamps, Die Dogs , Clamp Dogs,Vlce Clames' 
Expa��I� .

Mt�dt'1l� :i.: se��J�� ����.sr�:s���.
to 

BOOKWALTER ENGINE 

J titufifit jtutritau.  

not b e  sold at a low price) ,  w en bought direct from the maker, properly intro-A - A duced and treated with the 2ame care as other first- class tools, yield first- class N: ? results. No metal working tool In existence will save as much money ae will a 
well mounted Emery Grinder. Emery Wheels will readily shape hardened steel 
and chilled Iron which resist all the eJiorts of other tools . A Tanlte Wheel. prop-
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� ���&i����� �ri� � ill ' � factory cnabled the proprietor to dispense with the labor of 70 men. Every man· 

� V-fi� � "'tEl: ufacturer can atford to buy one Emery Grinder for every two vises in hilt; fae-
� Q [f, a W tory. Deal only with standard makers, and 

rr
u buy their experience as well as 

- -__ .. �.. . 
their goods. Address 

'1'
HE 

St:..;:,�r�r�,
O
Monroe Co .. Pa. 

:.?-.:.T�:E E:wIE��, 
guaranteed equal to any in the market, at prices lower than any other first cla.s Emery . 

ce.0GARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grinding Bones, Ores. Sand , Old 

rucibles, Fire Clay. Guanos on Cake, Feed, Corn, 
Corn and Cob, Tobaoco,SnulI, Sugar. Salts , Roots, Spices, Coffee. Cocoanut, Flaxseed, Asbestos ,  M1ca, etc . ,  ann 
whatever cannot be ground by other milIa . Also for Paints, 
;�������rlr�

s
Jr'll�!l3'3�11ifN;s,Jg,�:e�l�glY��:d 

Elm Sts .. New York. 

HARTFORD 
STEAM BOILER 

Inspection &; InsuranOf1l 
COMPANY, 

fr. B. I'1urKLIlI, v. P't. J. II. Aua, 1'nI''' 
J. B. I'IIIac2, S .. 

H A B T F O R D ,  O O N N . 

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

Awarded a Bronze Medal at the American Institute Fair 
���t�8Jt';g bteo1til&�·;s � '��:t ��;��Ve�':�tn.:���

o
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thing yet invented for the purpose, as it obviates the use 
of side screws and washers, and can be regulated to suit 
any thlcknf1i'EVi�k"Ei le{�,'�?i p<£�c'l:!lfM:p ANY. West Meriden, Conn . ,  or 97  Chambers St . . N. Y .  

DAMPER B II S T 
J.ND LEVER 

REGULATORS GAGE COCKS. 
MURRILL &: KEIZER. 44 Holliday 8t .. Bait. 

TH E B E S T  I N J E CTO R 
For Locomotive and Stationary Bollers. 

FRIEDMANN'S PATENT. 
Over lli,OOO Now In Use Here and In Europe 

Throws more and hotter water t w1th less steam. than 
any others . It bas two Waterways, fixed Nozzles, and no 
movable parts to get out of order 

NATHAN 
&: D1f"IIY:�J�e

S�.�n��a:¥';;k. W- Send for Catalogue. 

R 0 G E R S '  TANNATE OF SODA BOILER 
SCALE PREVENTIVE. JOB. G. ROGERS & CO . ,  

Madison, Ind . pr- Send for book on .Boller Incrus· 
tation. 

Portland Cement. From the best Lon11.��n��lWbe��. CI!�O§t��
l
j �l A PractIcal TreatIse on Cement furnIshed for 25 cents. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.-Buerk's Watchman's 

ime Detector, capable of accurately controlling the 
motion of a watchman or Datrolman at the different sta
tions of his beat. Send for circular. 
J N�B.!¥����grl;':?·I::a�ure�� c��sJ?�����t 
ji:�e ���
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Ing. contrary to tbe order of the f:ourt. aad especially the 
clock with a series of springs in the cover, and marked 
����8 ?;iri�i��4on �V�a��n'i�

I
�'ll

t
g��ea?{ w��l a���;

r 
ding to law. 

Turkey Emery. 

c c:>., 
Stroudsburg, Pa., 

Offer for Sale, under their own labels, and at prices which defy co�pe
tition, Emery which they gnarantee to be of the Very Best Quality. 

THE HEAL;D & SISOO 
lYI11I I'ur.dO:hh.Works Patent CentrIfu�al Pumps. are the largest In the United States. They make Burr VERTICAL &: HoltIZONTAL. Mmstone., Portable Mm. Smut Machines, Packers M11l 8'irst Premiums at New Orlean" CinCinnati, and New Picks, Water Wheels, Pulley. and Gearing speCially York. • •  Medal r.; ��eczal Award, " adapted to fiour mms. Send for catalog,!e. ' 

Perfect satlsfact����:�an������h!�eapest, simplest. J. T.  NOYE & SON, Bn1TaIo. N. Y. 
strongest, most etncient and popular Pump in use, for N . 
�'i't�r�filp'r
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customers. H�lt'E'� �m;'6a� t:s��
m
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s 
N. Y. ESTABLISHIID 1862. 

CHARLES B. HARDICK, 

GLASS OIL CUPS No. 23 A d a m. s  S t r e e t, 

Of all kinds. Bra .. Fittings for Steam, Water and Gas. • BROOKLYN. N. Y. 
Brass C�rt"tiR�e:id

H�h«i"�,%o�'ao)d St . .  New York. Machinists' Tools. 
'1'Ihwdt New GM BEST. 

1L"" '·;;a '"l1 Do Your Own Printing 
$ 3 Pre!sr!��:��!;ll{;i�r��;����' etc. 

Printing 
�l'esseS 

BusinessMen dotheir printing and 
advertising, save money andmcrease 
trade. Amateur Printing,delight 
ful pastime for spare hours. B OYS 
have great fun and make money fast 
at printing. Send two stamps for full 
cam���es':�:l.��C;�I������!� 

llIachlne!'y 01 Improved �tyles for making 
SHINGLEtS HEADING, AND STAVES 
Sole makers of the well known IMPROVBD LAW' B PATENT 
SHINGLR AID> H"ADING SAWING MACHIN". For clrcula" 
address TREVOR & CO. , Lockport, N. Y .  

Todd & Ra:O:erty Machine Co. 
MANUFACTURERS OF 
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other in use, renders It undoubtedly the most economical. 
We are al!o the sole manufacturers of the CELBBRATED 
COLLINS' PAT. COUPLING, and furnish PulJeys, Hangers 
:��iig.itf�; t�

ost approved J8'j?�s £rli'l#ZMf��� OD 
Try Street. 2nd and 3rd .. vennes. PittSburgh, Pa. 190 S. Canal st . ,  Chicago, Ill . 
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GEO. PLACE & CO;lJ21 Chambers street, N. Y. 
PIERCE " WHALll'<G Milwaukee. Wis. 

BXTRA BJU. VY AND IHPBOVlID PATTBRNIo. 
LUCIUS W. POND, MANUFACTURER. 

Worce.ter, MaAs. 
WARER O OM8 98 LIBERTY 87 • • 1!t. 1 .  pr Lathe8,Planst'8,BOf'ina .Jlil18, Drtl18,and 9tar om· 

!er8 a Speciallll. 

I RON A N D  STE E L  
DROP FO RGING. 

0/ EVefl/ Description, at RelUonabl< Price •• 
The Hull k Belden Company, Danbury, Ct. 

To GLASS, STEEL, ARTIF. STONE, SOAP 
and Paint MakerS-Manganese, Zaffre , Fluorspar, 

Felspar, Fluorlc Acid, Silex, Oxides Cobalt, Uranium 
8g�;�§o �h�io!�Y.':'WYY�c .  L . J<'EUCHTWAl' GEI� & 

rrHE Union Iron Mills, Pittsburgh; Pa. 
The attentIon of Engineers and Architects Is called 

to our improved Wrought-Iron Beams and Girders (pat· 
tented) , In which the compound welds between the stem 
and flanges, which have proved so objectionable In the old 
mode of manufacturing, are entirely avoided. We are pre
pared to furnish all sizes at terms as favorable as can be 
g=:�� ;;�o�'[�g:;; c�.�

r
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THE NATIONAL 
Steel Tube Cleaner. 

P..&.TEN-
T"D 
Adopted and In use 

Send for Circular. 
foot E. 9th Street. N.  
N O N  -COMBUSTIBLE STEAM BOILER '" PIPE 

COVEBIITG 

[OCTOBER 9,  1 875.  
IIJ""T. V .  Carpenter. AdYertlslng Agent. Address 

Box 773, New York cIty . 

Munn & CO. 's Patent o 1fic el. 
Bstabllshed 1 846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWEN7 Y·EI 9H7 YEARS' EXPERIEN OJJ. 

MORE PATENTS have been secnred through 
this agency, at home and abroad. than throngh any other in 
be world, 
They employ as theIr assistants a corps 01 the most ex

perienced men as examiners, specification writers, and 
draftsmen that can be lonnd, many of whom have been se. 
cted from tbe ranks of tbe Patent Office. 

SIXT lI THOUSAND Inventorll have availed 
themselves of Mnnn & Co.'s services in examining their in
ventions, and procuri.ng thelr patents. 

MUNN & CO., In oonnectlon with the pub!1catlon of the 
SOIIllNTIFIO AMERIOJ.N, continue to examine inventions 
onfer with Inventors, prepare drawings, specifications, and 
sSignments,attend to flling applications In tho Patent Office 

paying the government fees, and watch each case step by 
step whlle pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash
ngton. They also prepare and file caveats. procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the Inventor or other attorneys), procure copy
rights, attend to Interferences give written opinions on 
matte .. of infringement, furnI8h copies of patents: In fact 
attend to every branch of patent busllll'88 Doth In this and 
n foreign conntrle&. 

Patenta obtained In Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
'lolonies, and all other conntrles where patmu an. 
granted. 

CopIes of Patents. 
Persons desiring any patent issued from 1836 to Novem 

ber 26, 1867, can be supplied with official copies at a rea
sonable cost, the price depending upon thc cxtent of draw
ngs and length of specifications. 
Any patent issued since November 27, 1867, at which 

time the Patcnt Officc commenced printing the drawings 
and specifications, may be had by remitting to this office $1 

A copy of tbe claims of any patent issued since 1836 will 
be furnished for $1. 

When ordering copies, please to remit for the samc as 
above, and state name oC patentee, title of invention, and 
date of patent. 

A spoolal notIce ill made In the SOIIIlNTIWlO A"'lORHlA.O 01 
all inventions patented through this Agency, with t.he 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persona attracted to the inventIOn 
by sllch notice, 

A pampblet on10 pages, eontaln!ng the law. and lUi I ,b· 
ceotlons for obtaining United States par.ents. &Iso . ClIe"'"' 
pertaining exclusively to Foreign Patents, Btatmg C081 " "  
each eountry, time granted, etc., Bent /ree. Addres. 

MUNN k CO . .  
PnbHBbers SCIENTIFIC AMERICAN 

3'2' Park Row. N .  V 
BIU.l{OB OITtOJl=(Jorner I!' aD d T t n  "' t , ,,  .... wuhindon O. c. 
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SCIENTIFIC AMERICAN , 
FOR 1 8 75.  

TIllI KOST POPULAR SCIENTIFIC l'APEB 

II TIllI WORLD. 

THIRTIETH YEA R. 

VOLUME XXXIIL-NEW SERIEs 
The publlshers of the SCIENTIFIC AMERICAN 

beg to announce that on the third day of July 
1876, a new volume commenced, It will contInue 
to be the aim of the publishers to render the con. 
tents of the new volnme more attractive and use. 
ful than any of its predecessors. 

To the MecMmJi,e and Manufacturer. 
No person engaged in any of the mechanical pur

snits should think of doing without the SCIENTIFIC 
AMERICAN. Every number contains from six to ten 
ongravings of new machines and inventions whicb 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular SCience, the Mechartic Arts, 
Mannfactures, Inventions, Agriculture,Commerce, 
and the industrial pursuits generally ; and it is val
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Lj. 
orary, and the Reading Room. 

TERMS. 
One copy, one year (postage Included) . . . . • • . $3.20 
One copy, six months (postage included) . . . .  1 .6C 
One copy, three months (postageincluded) . .  1.90 
One copy of Scientific American for one 

year, and one copy of engraving, " Men 
of Progress" . . . . . . . . . . . . . . . . . . . . . . . . . . . . lO.O() 

One copy of ScientiJic. American for one 
year, and one copy of " Science Record" 
for 1876 . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  . . .  6. 20 

Remit by postal order, draft, or express. 
Address all letters and make all Poet Oftlc .. 01 -

derB an d  drafts payable to 
MUNN & CO. 

S'2' PARK ROW. N E 'l'l  Y ' . H.fi .  
-
E-NGINES & BOILERS.new & 2d·h'd .  perfect condition . 

Very cheap . Adare.s BINGHAM & RICH. on Clty.Pa 

T---HE " Scientifio American " Is prin Led with 
CHAS . ENEU JOHNSON & CO. ·S INK. Tenth an� 

Lombard Sts . Phlladelphla and 58 &014 St .. New York. 

© 1875 SCIENTIFIC AMERICAN, INC.




