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PORCELAIN MANUFACTURE IN NEW YORK. 
Resuming our d<;'scription where we quitted it last week, 

we have to direct the reader's attention to the next process, 
which is 

CONVERTING THE WARE INTO BISCUIT, 

as it is termed after the first baking. The kilns in which 
this operation is per
formed are huge cy
lindrical structures 
(see Fig. 7), fifteen 
and a half feet in di
ameter, and having 
two stories, the low
er on e eleven and a 
half, and the upper 
one nine, feet in 
hight. The walls, 
which are of  brick, 
faced inside with fire 
brick, are nearly 
four feet in thick
ness. Directly be 
neath the lower sto
ry is  a grate, coyer
ing the entire area 
and accessible by se
veral doors. "-hen 
hod, a kiln uses 
about ten tuns of 
coal to a baking, and 
combustion is con
tinued for twenty
eight hours. It takes 
three days for the 
interior to cool. Tll� 
raw ware for the first 
baking is placed in 
the upper stor�', 
which is subjected 
to a less degree of 
temperature than the 
compartment below, 
the exhaust heat be· 
ing used. The seg
gars now come into 
U3e, each one being 
filled with as many 
� rticles as can be 
placed in it without 
touching each other, 
small pieces of fire 
clay serving as sup
ports. 'I'he filled seg 
gars are then ranged 
in piles from floor to 
'le'.ling. of the kiln, 
the bottom of one 
.;eggar serving as the 
cover to the other, 
and the surfaces be· 
ing separated hy 
ri ngs of soft clay, which form a tight joint. As many as \ 
30,000 pieces of ware may be included in one haking. The 
fires are now urged for the proper time; and after the kiln 
has cooled, the ware is removed, a hard, brittle,  porous 
body. This is  the biscUIt, so called from its resemblance to 
ship bread. 

The next operation is 
GLAZING. 

The glazing compound is made of precisely the same in
gredients as the ware, only they are differently combined. 
There is more felspar added, so that the result is a complete 

Fl&,. S.-DIPPING IN GLAZING LIQUID 

� Itrification. To witness the process we were conducted 
;nto another great room; in which were a number of tubs, 
the contents of which a girl COI!.tinually stirred, as shown in 
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Fig. 8. The liquid was the glazing powder mixed into a 
thin cream with water. Into this the article to be prepared 
is quickly dipped. Being dry and porous, it speedily absorbs 
the moisture in the material deposited upon it, leaving the 
powder in an almost dry state, adhering to the surface. 
Thick pieces, such as knobs, have to be dipped in water first, 

'Fig I.-THE EARTHENWARE KILNS. 

Fig. 9.-INTEHIOR OF THE KILN. 
so as to prevent their absorbing too much of the moisture, 
while smaller articles, on the other hand, are sometimes 
heated in order to force them to take up moisture enough. 

We next found the articles being packed in seggars a se
cond time, in order to undergo the intense heat of the gloss 
oven or 

SECOND BAKING. 

[$3.20 per:Aooum, 
Po.taKe prepaid. 

For this purpose the lower story of the kiln is employed, 
and the heat generated is far more than sufficient to melt 
iron. The seggars and their contents glow with an intense 
white radiance, and this continues until vitrification ensues. 
It is at this point that great skill is required in managing 

the fires, for, as Ou r 
guide explained, "the 
art is to get up vitri. 
fication and yet have 
the ware stand up in 
the kiln." In other 
words, the fires must 
be checked at a point 
a little he�'ond that 
at which the glaze 
vitri fies, and just hp
fore the articles 
themselves run and 
melt. 

Our artist has cho· 
sen the operation of 
removing the fin 
ished ware from the 
gloss oven as the sub· 
j ect of t he large il
lustration, and in a 
smaller engraving 
(Fig. 9) he shows the 
interior of the kiln. 
with the sem"ars ar
ranged in piles. The 
open shoots (on each 
SIde of the kiln in 
the large engraving), 
with the heavy 
covers. are furnacp 
doors ; and just be
side the entrance to 
the kiln will be seen 
the glass. stoppered 
holes through which 
the process of baking 
is watched. 

The porcelain is 
now finished, and 
nothing remains but 
to sort it over for im
perfect pieces, which 
are consigned to the 
grinding mill to be 
pulverized and made 
over. In case the 
ware is to be orna
mentel with colors 
and gilding, still an
other mani pulation is 
necessary. 'fho 

JECORATION 
is done by hand . 
The colors uscd are 

formed by the combination of certain metallic oxides and 
salts, with certain fluxes, which enables them to fuse into 
colored glasses. The oxides are usually those of chromium, 
iron, uranium, manganese, zinc, cobalt, antimony, etc. The 
salts and other bodies are ground up with fatty turpentine, 
and painted on in the ordinary manner. It is not until the 
heat of the furnace has driven off the oil and chemically 
combined the ingredients of the colors that the effect can be 
judged of, for the hues at first are dingy and unpleasant, and 

Fig. lO.-THE MUFFLE }'UUNACE. 

give no idea, to the inexperienced eye, of the intended effect. 
Gold is applied by dissolving the metal in aqua regia ;  the 
acid is driven off by heat, when the gold remains in a state 
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of minute division. After the ware is ornamented, it is in
closed in a muffle furnace, shown in Fig. 10. This consists 
of an inner box of fire brick, which is so arranged as to be 
rompletely surrounded by the products of combustion. After 
the colors are developed the articles are removed, and hand
burnishing of the metallic portionli completes the manufac
ture. 
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FROZEN PIPES AND HYDRANTS, 
'rhis year the wintcr has been really one of the kind that 

are only equaled in the memory of the oldest inhabitants. 
In some place8 not far from N .. w York, we hear of the water 
in mains being frozen, wlH're it was supposed that the pipes 
were deeper in the ground than tIle frost eYer penetrates. 
As for llOuse connections and hyd rants, they gave out soon 
after the commencement of the cold snap. As we explained 
l'ecently, the house connections were in many ca�es unduly 
exposed by the careles"neB� of the plumbers who did the 
work. But there were numerous in�tancps in which the 
water froze in cOllnection� that were laid on the level of t.he 
main. It. di1 not neecl an occurrence of this kind to prove 
that there are a great many plumher� who han' no con
�('iellces, for we see in the daily papers numerous remarks in 
fegard to their outragt'ou8 charges, at all sea�ons of the vear. 
Bnt the manner in which they ordinarily proceeded to thaw 
out a frozen pipe seemH to cap the climax, in regard to mak
ing rppairs in tho most expensive manner possible. As a 
gpneral rule, when the water in a house connection was fro
zen. the plumber would lay a portion of the pipe bare, and 
light a fire around it, consuming from one to three cords of 
wood, and keeping several men !'mployed for from twelve to 
thirty-six hours, Of even longer. In this manner he would 
manage to run up nice little bills of thirty, fifty, one hUll
dred dollars, and more, if we can credit the statement of vic
tims, published in the daily papers. In some extended tours 
of observation throughout the city, we have seen but two or 
three boilers in Ulle, furnishing steam to thaw out the pipes. 
It is such a simple means of clearing a pipe, and the boiler 
required can be constructed so cheaply, that we were sur
lll'ised not to find them generally employed. As a result of a 

J ,ienUii, jtutti'Ju. 
good deal of inquiry, however, we inf4lr that the plumber 
reasons somewhat in this manner: " It will cost me thirty or 
forty dollars, or perhaps a little more, to make a steamer; 
and if I use it, I can clear a pipe in two or three hours. But 
if I keep on in the good old way, and build a wood fire around 
the pipe, I will incur no expense at starting, and will be a 
day or two about the JOIl." 'Ve shall be greatly mistaken if 
some enterprising individuals <10 not draw a useful moral 
from these facts, or if, by another winter, the charges for 
this claHs of plumher's work at least will be properly regu· 
lated. While the hou�e connections were becoming fro�ell, 
the street hydrants wern following suit; and we see hy tllP 
papers that in some cases they wpre frozen Sf) hard that fires 
madn great headway before they could be hrought into ser
vice. 'Ye have hepn edified, in Xew York, hy dispute!; l,e
tween two dppartm!'ntH, as to whoHe duty it was to thaw out 
the hydrants; hut we haye not �l'pn much str!'RS laid upon 
the fact that it is �nmebodY'A duty tIl prpvent the hydrants 
from freezing np. In fact, we find a good many people who 
seem to think it is the correct thing for ice to fonn in a llY · 
drant in cold weather, so that it cannot be used until the ice 
is meltpd. On the contrary, howey!'r, if a hydrant is properly 
constructed and cared for, no ice will ever form in it until 
the main with which it is connected hecomes frozen. We 
could give a number of reason!!! in support of this assertion, 
but a practical proof will no doubt be more satisfactory to 
our readers. On the occasion of a recent visit to Poughkeep
sie, in this State, we wpre vpry courteously shown around 
the water works by Mr. Davis, the superintendent. This 
gentleman informed us that, though it had been cold pnough 
to form ice in one or two instances in the mains, all the hy
drants had been serviceable, with a �ingle exception. This 
single hydrant, which was frolilen up, well illustrates the 
value of system. The hydrants are all inspected every day 
to see whether or not they are frOllen; anrl immediately after 
n fire, the hydrants that have heen opened are examined hy 
an employee of the water department, to make sure that they 
are properly drained and closed. After one fire, the chief 
engineer of the fire department reported that three hydrants 
had been opened, while, in fact, four had been used. As a 
consequence, the fourth hydrant was not examined, and ice 
formed in it during the night; but it was discovered early 
the next day and thawed out. Now it seems tu us that this 
demonstrates that hydrants can he kept ready for use even 
in very cold weather, although, as generally managed, they 
lire very apt to freeze. It may be added that there are some 
forms of hydrants that should never be employed in a region 
where pipes are liable to become frozen up. 

--------------.�I·ef� .•• �------------

INCREASE OF POSTAL ClIARGES. 
The same Congress which rendered itRelf infamous by the 

passage of the well known salary grab again lookt>d af
ter its own interests, at the expense of those of the public, 
during the last hours of the late session, by enacting a law 
altering the postal rates in order that its own speeches might 
be enabled to cumber the mails. By a recent amendment to 
the postal law, the speeches of members and other stuff are 
to be sent free, while the postage charged to the puhlic is 
doubled in priee. Instead of half a cent an ounce, the scale 
is now altered to one cent an ounce on every one of the fol
lowing articles: Books, pamphlets, maps, prints, engravings, 
traDsient magazines, periodicals and newspaperH, circulars, 
handbills, posters, oecasional publications, pro�pectuseR, 
book manuHcripts, l)roof sheets, blanks, p atterns, samples, 
and, in fact, all articles sent by mail except letter5, and 
newspapers al-d periodicals sent hy publisherR. The new 
rate imposes an enormous additional expense on those who 
ulle the post office as a means of transmission for articles 
more bulky than simple letters. 

'l'hat this additional tax upon the people is due, ill large 
measuril, to the lohbying influence of the express companies 
there is very little room for doubt. ('heap postal rates are 
obviously in opposition to their interests, and it is well known 
that a strong and constant preS8ure has been brought to bear 
on Congre�s in their behalf during the past session. The 
exprt'ss charge for the smallest package sent from New Y Ol"k 
to San Francisco is 75 eents; the post office carries one 
weighing a pound for sixteen centH, and before the recent 
amendment did the same servic;e for eight cents. In some 
cases, for packages of certain weight forwarded short dis
tances, under the old law the mail rates were much below the 
express charg��; under the new, the former are {'onsiderahly 
higher 

There is a large number of personM whom the measure 
will directly affect in a business point of view. Publishers 
of bookE, of pamphlets, in fact of all works other than pe
riodicals, many of which are of great value to the commu
nity as disseminators of useful information, will find it ne
cessary to reduce the weight of their packages one half, in 
order to mail them at the same price as formerly. From this 
follows a diminution of labor and a decreased consumption 
of paper and material, and thus other classes of the public 
are in turn affected. Merco.ntile houses selling by samples 
sent by mail, shippers of seeds and of manufactured pro
ductions readily inclosed in small packages, and like for
warders will, in many instances, find the doubled postal 
charge by no means an inconsiderable inroad into their profitH, 
and it will ».eeessitate on their part a reduction in the weight 
of the articles sent. The consequence of the above, so far 
as the postal revenue is concerned, is that it will remain 
stationary, and will not experience that gradual increase 
which has always been attendant upon the cheapest tariffs. 

The measure generally affects the reading puhlic. Three 
cents postage must now be paid on the SCIENTIFIC .hrERI
CAN and other large papers, and eight cents on each maga
zine that. formerly went for four, and 80 on. Resides, a 

rather anomalous state of affairs is causelt when a peNon iR 
charged three cents to send this paper across the river from 
New York to Brooklyn, and but two cents to forward it onr 
the ocean to London. 

The country has very little cause for gratitude to Senator 

Hamlin, of Maine, for pushing through this ill-advised law. 
Its prompt and early repeal is a measure which the next Con
gress wiII doubtless find is demanded hy the people. 

--------� •• H.�. __ ------____ __ 

MODELS BY MAIL. 
'" e rpeently advised our readers that, by the provisions of 

the new postal law, they were at lib{'rty to send models and 
other matters through th" lllail, in packets weighing not 
more than four pounds, at the rate of eight cents a pound; 
and we dilatpd a little upon the excellence and great puhlic 
convenience of this arrangement. But scarcely were our 

types printed hefore the salary-grabbing Congress made a 
changt' in the law, doubling the aboye rates for the public, 
whil� ordering their own speeches to be sent free. Looked 
at in one nspect, this is an outrage on the public; but it can
not he helppd until the mt'eting of the new Congress in De. 
cember. Meantime the public must endure the payment of 
tIle doubled rates, and all who propose to send models should 
bear it in mind. Sixteen ct'nts a pound must now he paid, 

••••• 
A TRADE MARK REJECTION. 

The Commissioner of Patents, on an appeal taken to him 
in person, hasllad occasion to set aside a decision of the 
Trad" Mark Exnminer, who refused registratien to the ap
plicant , becaus@ the latter stated in his papt'rs that he had 
not used, bill intended to 1lse, the mark. 'l'he Examiner 
rejected the �pplication, requiring that, before he would 
grant it, the applicant must strike out the word " intended" 
and insert " commenced," thus making the applicant say in 
his papers that he 'wd already commenced to 118e tile mark. 
As this wall not trut', the applicant declined so to statil, RO 
the case was rejected and the appeal taken. 

The Commissioner of Patents revemed this decision, and 
at the same time administered to the Examiner a rebuke 
which,if has any sensibility, he will be likely to remember. 

" The language of the statute is made so plnin that it would 
seem impossible for any one to err therein. Yet this plain 
language the Examiner assumes to criticise as loose, and in· 
terprets it exactly contrary to the obvious mt'aning by an al
together unnecessary inference." 

The decision of this Examiner is only one of the many ex 
amples of Patent Office errors which are not likely to be elimi
ina ted while the present practice is maintained. About one 
hundred examiners are now employed, chiefly in hunting up 
objections to theJ;"rant of petitions for patents. If they did 
not make large numherH of incorrect rej!'ctions, tht'ir occupa
tion would, to a great extent, be gone. 

•••• • 
PARTNERSHIPS OF ANTS AND PLANTS, 

The curious observations of the" Naturalist in Nicaragua," 
in connection with the ant-supporting plants and plant-protect.
ing ants of tropical America, have been described in these 
columnl'l. In certain acacias and cecropiai/, it will be remem
bered, Mr. Belt found the ants serving as volunteer armies 
for the defence of the trees against invasion by insect or 
other enemies, resenting with bites and stings the slightest 
interference with their charge,while the plant in return pro· 
vided habitations for the ants, and either special secretions 
and fruits for their sustenance, or juices for the support of 
their domestic cattlt': the relation between the two being so 
close that neither could thrive without the other. 

It appears from the investigations of Mr. Britten, of the 
Botanical Department of the British Museum, that this re
marka hIe sort of partnership is not so rare as has been sup
posed. His attention being called to the matter by Mr. Belt's 
observations, Mr. Britten has gone over the books and. ma
terial at his command, and collected the scattered notices of 
ant-tenanted plants, a resume of which he giyes in a long 
article in the Popular Science Revie/(I, mentioning the follow
ing orders and genera as affording known examples, and 
specifying the parts of the lllants which the ants inhal,it. 

Legurninos(J!: Acacia, various species: thorns. 
.J.lfellUlt01lUlce(J!: Toooca, calophysa, mycrophyila, 'IiIyrmidone, 

and maieta, various species: petioles and leaf bases. 
R1wiacelJj: JfYl'mecodi(l< and ltydrophytum: tuhers. Remijia, 

petioles. 
Gentiallrtcerr: Ta"liia Guiftllen81�s: stems. 
BOl'aginllce(�: C&rdil'f nod08rt: hase of petioles. 
VerbenrtCe(f: C'lcl'odend'ron: internodes. 

Poll gonrtl'ere: Triplaris, various species: trunks and brancheil 
ArtocarJl(wem: Cecropia peltata: trunks aBd branches. 
Ol'cllidacerr: 8d/OmJJurglcia tibiC'inis: pseudo bulbs. 
One of the most striking instances of this Hort is afforded 

hymY'l'lnecodia tllberos((" to the very existence of which it is 
essential that the tuber should be tenanted by ants. It was 
discovered by Rumpf, in Amboy, something over a hundred 
years ago; but he was uncertain whether the whole was a 
vegetable or whether the tuber was an ant's nest from which 
the plant sprung. It presents the form of a large, irregular 
tuber, from which spring a few thick, fleHhy leaves crowded 
together at the summit. Dr. Beccari, who has lately col
lected the plant in Bornt'o, has watc.hed the development of 
the tulle throughout all its stages. The seed is surreunded 
by a viscid pulp, resembling that of the mistletoe,and rl'adil)· 
attaches itself to .the branches of trees on whirh it faIll'!. It 
is probable that birds aid also in its distribution. The seed 
soon germinates under favorable conditions and unfolds its 
cotyledons; the stein develops slightly, then stops until a 
paTticular species of ant burrows a small lateral cavity at 
its base. The wound dt'termines a great development of 
cellular tissue, all the Rting of the cynips causes galls on the 
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oak ; and as the stem enlarges into a sort of tuber, the ants 
excavate galleries in all di.-ections and establish therein their 
colony. The marvelous part of the matter is that, if the 
stpm is not invaded by the ant, it fails to develop and the 
plant dies. The apparently abnormal tuber appears to be es
�ential to the gro wth and maturity of the plant ; and the 
ants-a small, red , lind very fierce variety-aid in protecting 
the plant by making it unpleasant for anything which hap
pens to disturb their dwelling_ 

Thp genus mllrmecod'ia was formerly regarded as exclu
sively Malayan ; but it is now known to be represented in 
Jaya and also in Australia. FiYe specimens of an Australian 
�pecies are now growing at Kew Garden_ 

They have a slaty-gray color and greatly resemble wasps' 
nests. The galleries with which the tubers are intersected 
are lined by the ants with a thin papery material. 'Whether 
colGnies of ants were imported with the plants, Mr. Britten 
does not say. The all ied genus ltl/(i-ropltytum lIas a simi
lar �trnctnre, and the best known species, h. jormica'rium, 
is tenantpd by ants. There are three or four other species 
known, natiyos of Tropical Australia , the Fiji Islands, and 
thp Indian Archipelago. 

The next occurrence of the sort was observed by Aublet, 
and dpscribed in 1 775, in his account of tho plants of French 
Guiana. Aublet mentions two species of triplal'i8 as in
hahited hy ants which a!'Utely tormented him when he inter
fproo with the trees in which they had taken up their resi
dence. More recently \Veddell, describing these trees, the 
trunk branches and even the smallest twigs of which are 
hollow and tenanted, says that, if one happens to touch the 
t runk of a t.r{plaris accidentally, especially if it be shaken, 
the ants rush out by hundreds from the interior through the 
small canals by which the medullary canal comlllunicates 
with the exterior ; and if escape is not made quickly, the in
truder is co,'ered with dangerous guests, the bite of which is 
exce edingly painfLll. The Indians of Guiana call the tl'ipllt'ris 
the " ant tree, " the tree being occupied by ants in e,'ery 
stage of it s development. Weddell has found the tree, and 
suffered from the attacks of the ants, a clear brown variety, 
in many parts of Brazil, in Bolivia, and in Peru. 

In the work already mentioned , Aublet describes also a 
�hrub of the genus tacltia, the stems of which, like those of 
the cecrnpia described by Belt., furnish bed and board for 
�pecies of ants. The Oalpis call it tacltia, which in their 
language signifies "ant's nest. " 

The bases and petioles of the upper leaves of certain South 
A merican species of the genus cordia are similarly tenanted, 
so likewise are the leaves of a n umber of closely allied genera 
of melastomacea, all natives of South America. In these it 
iR usually the petiole which haH developed a form adapting 
it as a residence for ants. The following description, which 
Aublet gives of the mode of growth in the toCONt Uuialliends 
will apply with sl ight lllodifieations to all the other genera : 
The lea\-es are attached to the stems by a small hairy petiolI', 
hollowed out into a groonl on its upper surface and conyex 
below. The t wo Rides of the petiole swell out so as to form 
a double hpart shaped bladder, corresponding with which are 
two holes on the under side of the base of the leaf, between 
the two intermediate nerves. Through these holes the ants 
haye access to th p divisions of the heart-shaped bladtler. 
The stems, which are hol low, are entered by different open
i ngs. Mr. Bel t describps a similar arrangeUlent which he 
obilPrved in an allipd plant in Xorthern Brazil. A Mr. Trail, 
who is at prpspnt in yesUgating this subject in Central America, 
writes to Dr. Hooker from SantarpID , that at least three 
species of ants inhabit a melastomaceous plant of that region : 
he helieyes it to be Inl/I'modona j(}rmicaria. 

The manner in which the a{�((cia known as the bull's horn 
thorn is tenanted and defended by ants in Nicaragua, as 
observpd bv Mr . Belt, was described in the SCIENTH'IC AMERI-

(' AN last sl;mmer. 
• 

In Hond uras an orchid affords an equally satisfactory 
residence for ants. The hollow pseudo bulbs have a small 
hole at their base through which the ants enter ; and so 
thoroughly do tllPy take possesfi on that Mr. Skinner, who 
tliscoypred the plan t, was a 1 mo�t prevpnted from collecting 
specimens by HlP stings o f  th" s warms which rushed out 
upon him when he touelieci tlw plant. The orchidaceous 
plant referred to by Mr. Bates, " The Naturalist on the 
Amazons, " in descrihing the formicarium of the Brazil ian 
PI'l'mato.qastfl' limatll,., waH probably a relativn of the one de
�rribed by Mr. Skinner. 

Xow that attl'ntion has been called to the matter, it is quite 
. ikely that othpr partnerships of the sort will be discoyered. 
I ndped �lr.  Brittpn mentions spvpral plants, spl'cimens of 
which gi I'e pyidence of such occupation. Thpy are all South 
Amprican spC'cies : a rubesaceous plant no referred to RfmiJia ; 
and two species of hyptis-h. Salzmanni and h. ('aloplil/lla
which almost invariahly present hollow � wel1iugs sui table 
for formicaria 

• ••• • 
MOLECULAR CHANGES IN META-LS. 

BY PROFESSOR R, H.  THURSTON. 
In a serieH of articles contributed to the SCIENTH'IC AllER

ICAN during the past year, the writer b ave an outline of the 
various phenomena affecting the strength of metals used in 
construction , and described some that were peculiar in char
acter and but recently discovered, il lustrating these facts by 
graphic representions of the changes of resistance with 
change of form, such as were obtained by the automatic ac
tion of the autographic testing machine of the Mechanical 
Lahoratory of the Stevens Institute of Technology. There are 
some phi/nomena which cannot be conveniently exhibited hy 
gtrain diagrams ; such are the molecular changes which occu
py long periods of time. These phenomena, which consisi 
in alterations of chemical constitution and molecular changea 

J tieutilit Jtneritan . 
of structure, are not less important to the mechanic and the I The great te.:!ting machine at the Washington Navy Yard 
engineer than those al ready described. Requiring, usually, a ' has a capacity of about 300 tuns, and has heen in use 35 
considerable period of time for their production, they rarely 
attract attention, and it is only when the metal is finally in
spected, after accidental or intentionally produced fracture, 
that these effects become observable. 

The first change to be referred to is that gradual and im
perceptible one which, occupying months and years, and un
der the ordinary influence of the weather, going on �lowly 
but surely, results finally in important modification of the 
proportions of the chemical elements present, and in a con
sequent equally considerable change of the mechanical p rop
erties of the metal . The process of oxidatioD ,or corrosion, is 
such a process, and is the most familiar onp. Cast and 
wrought iron are both suhject to it, the latter to, by far, the 
most serious extent. Cast iron is comparatively l ittle affected 
by oxidation, even where exposed in wet situations or to al
ternate moisture and dryness. Wrought iron , under ordi 
nary conditions of exposure, is said to become rusted to the 
depth of a sixteenth of an inch in a quarter of a century. In 
exceptionally trying s i tuations, it corrodes far more rapidly. 
Steam boilers are sometimell rUllted through, about the water 
legs, at the rate of a sixteenth of an inch a year, and i nstan
oes have been known of even more rapid work that this. 
Exposure, howe,-er, while producing oxidation , has another 
important effect : It sometimes produces an actual improve
ment in the character of the metal. 

Every mechanic knows that old tools,which have been laid 
aside or lost for a long time, seem to have acquired excep 
tional excellencfl of quality. Razors which haye lost their 
keenness and their temper recover,like mankind ,  when given 
time and opportunity to recuperate. A spring regains its 
tension when allowed to rest. Farmers leave their scythes 
exposed to the weather, sometimes, from 'one season to an
other, and find their quality improved by it. Boiler makers 
frequently search old boilers carefully, when reopened for 
repairs after a long period of service, to find any tools that 
may have been left in them when last repaired ; and if any 
arc found, they are almost invariably of unusually fine qual
ity. The writer, when a boy in the shop, frequently, if de
nied the use of their tools hy the workmen, looked about the 
scrap heaps and under the windows for tool s purposely or 
carelessly dropped by the men ; and whenever one was found 
badly rusted by long exposure, it proved to be the best of 
steeL One of the most striking illustrations of this improye
ments of the quality of wrought iron with time has recently 
come to the knowledge of the writer. 'fhe first wronght iron 
T rails eyer made were designed by Robert L. Stevens about 
the year 1830, and were soon afterward laid down on the 
Camden and Amboy Railroad. These were Welsh rails, and, 
when put down, were considered, and actually were, brittle 
and poor iron. Many years later, these were replaced by 
new rail�, but until quite recently some still remained on 
sidings. \\'hen a lot of unusually good iron was wanted , 
some of these rails were taken up and re-rolled into bar iron . 
The long period of exposure had so greatly changed the 
character of the metal that the effect was unmibtakILble. Thpse 
facts are stated by gentlemen upon whom perfect reliance 
may be placed. 

" But, " it will be asked at once, . .  how can such changes 
OCCllr without apparent cause, however long the time 'I "  
There are probably t wo methods of improvement, each due 
to an independent molecular action . In the case of the razor 
and the spring, which regain their tempers when permitted 
to rpst, it seems probable that a molecular rearrangenlPnt of 
partieles, disturhed by change of temperature in one case and 
by alternate fltxing and relaxing in the other, goes on, much 
as the elevation of the el astic limit and the increase of resist
ing power, discovered by the writer and shown on the strain 
diagram, takes place under strain and set. The other cases 
may probably be due to a combination of this physical 
change with another purely chemical action , which is illus
trated best in the manufacture of steel by the cementation 
process. In thiA process, iron, imbedded in charcoal and 
kept at red heat, gradually absorbes carbon and becomes 
steel. Here the element carbon enters the solid masses of 
iron, and diffuses itself with greater or less uniformity 
throughout their volume. There seems to exist a tendency 
to uni form distribution which is also seen in a thousand other 
chemical change�. Many chemical processes are accelerated, 
checked, and even reversed by 8imple changes of relatiVE 
proportions of elements, which compel acceleration or re
yersal as the only meanR of securing this unifonnity of dis
tribu tion . 

\Vhen, thertfore, wrought iron, containing injurious ele
ments capable of oxidation, is exposed to the weather, the 
surface may be relieved by the combination of these ele
ments with oxygen, and the surcharged interior, by this ten
dency to uniform diffusion , is relieved by the flow of a por
tion to the surface, thpre to he oxidized and removed. This 
process of flow goes on until the metal, after lapse of years 
perhaps, becomps comparatively pure. Meantime the occur
rence of jarring and tremor, such as rail s are subjected to, 
may accelerate both this and the previously described 
change. 

The effect of strains frequently applied, during long inter
vals of time, is quite different, however, whpre they are so 
great as to exceed the elastic range of the material. The ef 
fect of stresses which strain the metal beyond the elastic 
limit has already been referred to in the Srr ENTu'IC AMERI

CAN. The ease of the porter bar (of which n sketch was 
given, showing how, after a long period of severe usagf1 . it 
finally broke suddenly, exhibiting the peculiar fracture 
characteristic of such a method of rupture) will probably be 
rpmembered by many readers. A still more marked case 
has recently come to the notice of the writer 

years. Quite recently, Commander Beardslee, whose val u 
able work has been alluded t o  in  this paper, subjected it t o  a 
stress of 288, 000 Ibs. , but it subsequently broke down under 
about 100 t uns. '!'he connecting bar which gaye away had 
a diame :er o f  fi ve inches, and should haye originally had 
a strength of about 1 , 000,000 Ibs. Examining it aftf'r 
rupture, the fractured section was found to exhibit strata 
of varying thickness, each having a characteristic form of 
break. Some were quite granular in appearance, but tlle 
lar£,er proportion were distin ctly crystalline. Some of these 
crystals are large and wpll definetl . The lamina!', or strata, 
preserve their characteristic ppculiarities, whether of gran
ulation or of crystalliza tion, lying parallel to their axis and 
extending from the point of original fracture to a sec tion 
about a foot distant, where the bar was broken a second 
time (and purposely) under a steam hammpr. It thus differs 
from the granular structure which distiguisll es the surfaces 
of a fracture suddenly produced by a single shock , and which 
is ::;o gpnerally confounded w ith real cry stalliz'lt ioll . This 
remarkable �pecilllen has been contributed h.\- the Xayy Dp
partment to the cahincts o f  the �tCyenR Inst it ute of Tech
nology. 

The �omewhat similar instance of the dropping-off of the 
end of an immense shaft at the Morgan Iron \Yorks, some
time sincc, while the opposite ('nd wa� under the steam ham 
mer, has been de:lcribed in the SCIENTIFIC A�rEnICA �. 

\Vere more conclusive eyidence required of the occurrence 
of crystallization of iron, it  has recently been given by an 
interesting incident at the Stcyens In stitute of Technology, 
A pupil , while annpaling n numbpr of �teel hammer li Pncl� ,  

left them exposed all night t o  the high temperature of the 
air furnace in the brass foundery ; when finislling one of thpID, 
a careiess blow broke it, and the fractured surface was found 
to possess a distinctly crystalline character. In this exam ple,  
however,the faces were all pentagonal , and were usually yery 
perfectly formed. These illustrations are conclusive of the 
question whether iron may crystallize under the action of long 
continued and severe shocks, or of high temperature . WIlen 
imperfect crystals are developed, it is easy to mistake them , 
but thp forulation of pentagonal dodecahedra, in large num 
bel'S and in perfectly accurate forms, Illay be consideted un
mistakable eyidence of the fact that iron may crystall ize in 
the cubic, or a modified, system. Tllls m ay apparently take 
place either b�' very long-continued jarrtng of the particles 
beyond their elastic limits, or under the action of high tem
perature, by either mechanical or physical tremor. But no 
evidence is given here that a single suddenly applied forcp, 
producing fracture, may canse such a systematic and com
plete rearrangement of Illolecules. The granular fracturl! 
produced by SUdden breaking, and the crystalline structure 
produced as aboye during long periods of time, are, appar
ently, as distinct in nature as they are in their causes. The 
broken hammer head is so beautiful and perfC'ct an illustrll 
tion, and such instances ore so rare, that it has bpen drawn 
and engraved by the accomplished gentlemen attaclled to the 
SCIENTU'IC AlIIERICAN, and appears in thi s  orticle as thp first 
illustration of the kind which has appeared in  the l iterature 
o f  enginepring. 

STEVENS INSTITl'TE OF TECHNOLOGY, HOBOKEN, N . •  1 .  
. �  .. . 

Bacteria and Putret'actlon. 
Dr.  Arnold Hiller, of Berlin, has made a series of elabc>l'ate 

experiments with the vicw of determining the relations ef 
bacteria to putrefactivc changes, and has come to the concluo 
sion that the whole lI ubj ect necds to be re-exami ned from 
the bpginning. He has demonstrated that actiyc putrefac� 
tion may take place in the abspnce of hacteria) and that bac' 
tpria may be Jlrp�ent in abundanre without giving rise to 

putrefaction . In short it sepms quite pos81ble thllt Pi'foct 
may haye been mistaken for cause. 

------------�.�, ..... �-----------

THE managers of the International Cente!lnial Exhibition 
will promote tIle interests of tIle enterprise by establishing 
an agency in Xew York, and announcing the fact through 
the newspapers, A number of persons call at the office of 
this paper every day for information which we are unable to 
give. 

• ••• • 
A ONE track prismoidal railway is to be in operation by 

July 5, 1875, from Sonoma, Cal . ,  to deep water in Sonoma. 
creek, thus making communication by rail and water with 
San Francisco. 
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J titutifit jmtritau. 
IMPROVED TREE PROTECTOR. MEASURING BUILDIN G MATERIALS. 

\Ve publish an engraving of a tree protector which is in- Mr. Richard Horton publishes, in a recellt work entitled 
tended by its inventor t

.
o f�rmsh an

. 
efficient guard to the " The Complete Measnrer, " the following practical applica

trunks o f  trees, and which IS also caslly placed, removed, and , tion of his m ethod of ascertaining the solid eon tents of a 
packed for storage and transportation. It is constructed o f  I tree o r  similar body : 
U-shaped wires, A, and straps of ligh

.
t shee� metal, B ; the . ,  Measure its length in feet by a rod, tape, or carpenter's 

number of each depends on the reqUIred hlght of the pro- rnle, and then take its cireum ference in the middle with a 
.ector. In the straps, B, at a snitable distance apart, are cut piece of common whipcord, doubling the cord into four 
pairs of short parall el slits. The metal between the slits is equal part�,  and so apply it to the carpenter's rule, to learn 
bent outward to forlll a half round transverse groove, and the quarter girt in inches, with any fractional quarter or 
inward to form a half roulld transverse groove. In tbis 
way are formed sockets to receive the wires, A. The anns 
of the loops or bends of the wires, A, overlap or interweave 
with each other. Upon the end of each strap. B, is formed a 

mall tongue, b 1 ,  which fits into a short transverse slot, b2, 

urllled in  said straps, B,  near their other ends, as shown in 
Figs. 1 and 2. In the straps, B, at their square ends, and at 
a little distance from their tongued ends, are formed holes, 
b\ Fig. 2, in such positions as to coincide with each other 
when the ends are overlapped, to receive a short bolt, C, 
which is secured in place by a nut screwed upon it. The 
outer ann of the last wire loop at each end of the straps, B, 
overlaps the last arm of the loop at the other ends of the 
straps. 

Patented April 7, 1 874, through the Scientific American 
Patl'nt Agency. For further particulars address Mr. Dwight 
Hitchcock, 34 Greene street, New York city. 

aG •• ; • 
TO MAKE OVALS AND CIRCLES OF ANY SIZE. 

The following methods will be found convenient, in the 
absence of dividers or other instruments : 

To make an oval , tie- together the ends of a thread or 
string. Two pins arranged within the loop, as shown, gov · 
"rn the size of the oval, which is marked upon the paper by 
m eans of a pendl, carried against one side of the loop as in
dicated. '}'he dimensions of the oval may be made larger or 
smaller, as desired, by enlarging or diminishing the size o f  
t h e  loop. Elliptical garden paths, flower beds, etc . ,  may be 
accuratel y laid out in this way. 

'}'o describe a circle, attach one end of the cord to the cen
ter pin, and place the pencil in a loop at the other end. Then 
s weep the pencil around. 

These methods are useful for cutting out picture ovals,  
patterns, and other purposes. 

• ••• • 
ENGLAND and the United States, according to the latest 

statistics, are the largest sugar-consuming countries in the 
world. In 1874 England consumed 830, 000 tuns, or about 
57 '2 Ibs. per head of population. The United States in the 
same period used 770,000 tuns, or 44 lbs. per individual. 

- _  .. 
To prevent hard soap, prepared with soda,from crumbling 

he bars may be dipped in a mixture of resin soap, beef tal
o w, and wax 

1 
� 
.� 
::1 
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� <D .... ... '" 

N. I N o 2 No 3 
quarters of an inch that there may be. Or the circumference 
of the tree may be taken with a narrow, non-elastic painted 
tape, having spaces of four inches marked upou it, each 
space b�ing numbered in s uccessive rotation as girting inch
es, and every such space subdivided into four equal parts by 
a partial mark on the tape, to answer as quarters of inches. 
A purchaser will prefer using the whipcord, unless at the 
commencement of the tape three quarters of an inch is given 
in the measurement as &� equivalent to him for the accus
tomed advantage obtained by the doubling of the whipcord to 
apply to the carpenter's rule to find the quarter girt of the tree. 
The .ape, when passed round the tree, shows its quarter girt 
forthwith. These directions for taking the dimensions of a 
tree or pillar are under the consideration of its size being the 
same throughout, as instanced by the diagram No. 1 ; or of 
the tree or column tapering regularly from one end to the 
other, after the :11anner of the diagram No. 2.  But when the 
size of a tree is not reguiar its whole l ength, in consequence 
of sudden variations in its circumference, each part or length 
of it so varying in girt must be measured separately, in con
formity with the subjoined diagram, No. 3,  and then the 
contents of the different parts added together. Having ob
tained the length and the quarter girt as directed, we refer 
to the top of the table for such quarter girt ; and beneath it, 
opposite to the length of the tree found in the outward co
lumns of the page, is Rhown the solid contents of the tree, 
or portion of the tree, as it may be. 

Length . Quarter gir t .  
Feet . Inches. 

14 17 
9 1 1  

11 8� 

Solidity. 
Feet . 
35! 
9t 
7 

52 
Any Jlart of a timber tree not girting 24 inehes (that is 6 

inches in quarter girt) is not usually considered timber, and 
is excluded from the measurement, 
unless oy agreement to the contra
ry. 

The annexed diagram of the 
transverse section of a tree, with its 
demonstration, is intended to ex
emplify the principle upon which 
the round timber table is  compiled, 
and to represent how to acquire the 
true quantity of any round body, 

" 
-! 

be its size what it may, as also to clearly show the construc
tion of the square-5ided timber table which Hoppus erro
neously adopts for round timber." 

• ••• • 
EVERY stone for grinding tools should be provided with a 

rest, and apprentices should be taught how to use it. 

IMPROVED SUGAR· REFINING TANK. 
\Ye illu strate herewith a new process for refining s ugar, 

in which the raw product is, when suitably moistened , sub
jected to the action of air at a high pressure, so that th e air 
is forced into and percolates through the granules, effecting 
the bleaching and purifying the sugar before It is dissol ved . 
A subsequent part of the process consists in admitting steam 
and water into the vessel or tank, to complete the purifica. 
tion. 

In the engraving, A is the tank, constructed (together with 
its false bottom or horizontal partition) of such strength and 
material that a pressure of about 65 Ibs. to the square inch 
may be exerted thereon. The false bottom, B, is perforated 
and provided with sieves, being placed at suitable hight 
above the bottom of the tank, A, and stiffened by additional 
braces, a. 'fhe top part or side of tank, A, or both, may be 
provided with a manhole, b, for admitting the raw sugar, 

the top of the tank being conne cted with the air. forcing 
pump by a pipp, d, at one side. A water pipe, e, of the top 
furnishes the water required in the treatment of the sugar. 
The tank is provided with a steam pipe, j. whi ch surrounds 
the tank and admits the steam. An exit pipe and stopcock, 
g, below the steam pipe, j, admit the drawing-off of the so
lution of sugar, while pipes, ft, serve as outl et pipes for the 
molasses or sirup. The degree of pressure is  indicated on a 
manometer placed at a suitable po�nt of the tank. 

The raw �ugar is filled into the tank and moistened, and a 
better quality of raw sugar, suitably moistened, pl aced on 
the top. The manhole and pipee are then closed, with the 
exception of one at the bottom below the sieves, and that 
connected with the force pump. The air-forcing pump is 
now set in operation, and the sugar exposed gradually to 
pressure. 

The same tank is then made use of for the purpose of dis
solving the sugar by admitting water and steam at the same 
time through the water pipe, e, and steam pipp" j. 

When the purging of the sugar is complete, the air- forc
ing pump is continued in operation and dry cold or heated 
air forced through between the granules of the sugar, dry
ing the same rapidly and carrying the evaporated moisture 
in similar manner as the sirup, through the lowermost outlet 
pipes. 

Patented June 23, 1 874, through the Scientific American 
Patent Agency. For further particulars, addre,s the inven
tor, A .  H. \Y. Schrader, Hoboken , N. J. 

• ••• • 
,\.grlcultural Work for MarCh. 

The proper preparation of the groun d ,  care of hotbeds, 
and sowing of hardy seeds will now occupy the gardener. 
Seeds of asparagus may be sown as soon as the ground can 
be worked, in drills a foot apart, and plants from seed sown 
last year may be set out. Put in rich soil in rows three to 
four feet wide, and a foot apart in the rows. Old beds ought 
to have a good dressing of rich manure . Sow beets, carrots, 
parsnips, and salsify early, in drills of fi fteen or Eixteen 
inches, and thin out as soon as they can be handle'!.  Cab
bage and cauliflowers from hotbeds, or w intered over, may 
be set out as soon as the ground is fit. Gi ve them a good 
location, and keep them thoroughly worked. Sow celery as 
early as possible, and keep clean of weeds. Lettuce may be 
set out and seed sown for succession. As soon as the ground 
is tillable, onion sets may be planted and seeds sown thickly 
for sets for next spring's pl anting. They need a rich soi l .  
Sow parsley seed in drills a foot apart, and keep clean. If 
the seed are soaked in warm water they gprminate sooner. 
As soon as the ground can be worked, peas should be sown : 
make the drills pretty deep, cover with earth, and on top of 
this put fine manure. Put brush to them early. Potatoes 
for early use should be put in as soon as possible. Spinach 
may be sown now, and that so wn last fall ought to be culti
vated. Turnips may be sown as soon as the frost is out . 

Hotbeds should be in order for sowing egg plants, toma
toes, and peppers to be set out in May. Melons, squashes, 
and cucumbers may also be started in them, a good way be
ing to reverse pieces of sod and plant the seeds on them, as 
they are then easily moved, and, adds the American Farmer, 
have your seeds and tools all ready for the work now at 
hand. 

• ••• • 
A LITTLE camphene dropped between the neck and stopper 

of a glass bottle w::ll n·nder the latter easi ly removed if 
jammed fast. 
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GATHERING AND STORING. ICE. 
Our engravings illustrate the most recent improvements 

in the methods and tools employed for gathering and storing 
ice. They are selected from the Science Record for 1875. 

Fig. 1 is a general view from a winter scene on the Hudson 
river, one hundred miles above the city of New York. At 
various convenient points along the banks of the rh'er are 

J titntifi t �mtritan. 
about an inch i n  depth (see Fig. 1). Following the mark- \ Speed oC TraIns a n d  WeIght oC RollIng Stock. 
ers, plowmen with plows of deeper blade sink the groove to The current report of the Railroad Commissioners of Maine 
a depth of three inches, and continue this operation until a contains suggestions in regard to reducing the speed of trains 
sufficient depth is attained. Just enough ice is left to hold I and the weight of rolling stock on railways, to the end of 
the blocks firmly together. The next operation is to sepa- : dimini shing the wear and tear of the latter and of the track. 
rate a raft of .the block!! (generally 112 in number) by taps of I In a communication from Superintendent Sawyer, of the St. 
the heavy ice chisel . These rafts are towed by horses into . Croix and Penobscot Railroad, that officer writes : " \Yith 

Fig. I,-ICE GATHERING ON THE HUDSON RIVER, NEAR NEW YORK, 

located immense storehouses, within which the ice is deposi· i a canal cut from the pond to the ice house, where the raft is 
ted, and kept for summer use. Fifty thousand or a hundred : secured by pikemen, and thrust toward the slope of the ice 
thousand tuns are frequently deposited in a single store. ' house. Before this is reached, men with tridents have broken 
house. the raft into single cakes, which , as they reach the slope, 

two engines in equally good repair, we ran one at a speed of 
26 miles an hour, 42 miles daily, with a mail train, and at a 
speed of 14 miles an hour daily with a freight train : total, 
84 miles daily until it had run 14,000 miles, when it became 
necessary to take it off for general repairs. The other ran The storehouse buildings are composed of wood , with double are guided to the cleats at Lached to endless chains, which , 

walls, and are very rough.look
ing. In summer the ice is 
loaded into barges, towed 
down stream to New York,  de
li vered therefrom directly into 
ice carts at the dock, and 
thence distributed to custom
ers at the doors of their d wel
lings. Ice is thus ordinarily 
supplied in New York ·at a 
cost to the user of about one 
quarter of one cent up to one 
cent per pound , depending on 
the quantity taken and the re
lative abundance of the sup
ply. An open winter yields a 
poor crop of ice, and the price 
during the ensuing summer is 
fixed at a higher figure. 

In gathering ice, the work 
commences afl soon as the ice 
reaches a thickness of nine 
inche!!. The plots of good ice 
(for the thickness and quality 
of the ice vary greatly at dif
ferent points on the river) 
within convenient distance of 
the ice houses are staked out 
and marked with hemlock 
brush. Then, with ice plows, 
the men mark out the ice in 
suitable squares (36 by 22 

inches), cutting the grooye 

a:ig.3.-SMALL ICE ELEV ATOR.I 

Fig, 2.-THE STEAM ICE ELEVATOR. 

moved by steam power, carry a steady stream of ice to any 
desired gallery of the storehouse (see Fig. 2). From this 
point, the blocks glide swiftly down an incline until they 
reach the doorways, where bar men dexterously switch cake 
after cake into the slide which leads into the house. 'I'he 
work of stowing is quickly done, and the blocks are so ar
ranged that a space of  two or three inches between the cakes 
gives circulation of air and means of  escape for the water 
from the melting ice. 'Vhen the house is  filled, loose hay 
is thrown over the top, and the house is closed. 

I The form of the ice plows is shown in Figs. 1 and 2. One 
of the runners, which is smooth, rests on the ice and serves I as a bearer ; the other runner is provided with a series of 
teeth or shares, which cut a groove in the ice . 

• ••• • 
The New York C anals. 

The State Engineer and Surveyor, in his annual report on 
the canals of New York, says that the navigable canals and 
feeders aggregate a l ongth of about 907 miles, and, with the 
lakes and rivers artificially connected with them, make 1,393 
miles of navigation. The total cost of these canals, includ
ing their equipment and extraordinary repairs, is given at 
$100, 717,995. 

It appears from the report that the impl'ovement of the chief 
of these works-the Erie Canal-is not yet completed, either 
in width or depth, in accordance with the original plan. It 
IS estimated that, for the expenditure of $379,000, a uniform 
depth of seven feet can be secured. The State Engineer 
expresses great confidence that the progress made in the 
use of steam, for towing purposes on the Erie Canal, will 
soon cause steam to supersede all other kinds of motive 
power, 

84 miles daily at a speed of 1 4  
miles an hour, with a freight 
train, until it had run 21,000 
miles before requiring general 
repairs, and was even then 
found in better condition than 
the one running at the higher 
rate of speed. \Vood and oil 
were consumed nearly in the 
same proportion. It is fair t o  
suppose, also, that the rails, 
sleepers, bridges, etc. , suffered 
the same additional wear. It 
is  my opinion that an increase 
of speed of 12 miles an hour. 
beyond 14 or 15 miles, will in
crease the cost of repairs at 
least 75 per cent. 

" In relation to wheels, I 
think that, at a lower rate of  
speed, a 350 Ibs. twenty-eight 
inch wheel is more than equal 
to a 500 lbs. 32 inch wheel at a 
high speed . A heavy axle will 
jar off at high speed before a 
light one will become unsafe 
with the same number of 
miles run at low speed. A 25 
tun engine is of sufficient 
weight for general use. If ad-
ditional power is required with 
a snow plow on heavy freights, 
rather increase the number of 

engines than the weight of them ; there is less risk in mov
ing snow with power and force than with momentum. As 

Fig. 4,-TRANSFERRING ICE FROM TJIE GALLERY TO THE 
STOREHOUSE. 
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J titntifi t J-mtritau. 
t o  passenger cars, a fifty seat passenger car can , i n  my opinion , have been packed with it. I understand that a t  the Nort,h I Aerial PIlCh', 

be run more economically than the ordinary car. The first and in Europe it takes from 108 to 115 Ibs. of cotton to make To the Editor of the Scientific American: 
CO!!t is $ 1 , 000 less, the weight and wear on the rails are less, 100 lbs. of yam ; and although the waste is not so great at I Will your various correspond ents on this subject pard.Jll 
the cost of repairs is less, and ii requires le!!s power to move the South, it is nevertheless considerable. I my saying, after a careful study, that they are all on the 
six fi fty seat cars,  there being a difference of 18 tuns in favor I 3. The cotton Reed would be pressed at the same estab· wrong track ? The first thing to be done is to comprehend 
of the six light CRn!. " . lishment, and the oil and oUcake sold for many millions � the rationale of bird tiight . This, I apprehend, is grossly 

each year. i misunderstood. It is supposed to be due solely to the me-
Q/;O'tttt'PO'u4tUtt. I 4. The interest on gins and gin houses, which are now chanical movements of the wings, guided by instinct. Now, 

idle the greater part of the year, would be saved to planters. how could this be ? Mere muscular effort will not reason. 
A Peve r Case, 

1'0 the Editor of tlbe Scientific American : 
In the coal regions of Pennsylvania is a town of five or six 

thousand inhabitants, situated in a valley so narrow that, 
for a considerable distance, only one street is possible. Do wn 
the valley runs a stream or creek which has a fal l of about 
200 fe�t to the mile.  Sometimes the fltream has a deptll of 
a or 4 feet, at others only as many in ches ; it runs under the 
front and back vards aud hou ses. and is used as a yerv cou
venient sewer t� carry off filth �f every description, to

· 
bless 

the inhahitants along the rivl'r where the current is not so 
rapid. This cre!'l. HI generally covered with heayy heml')ck 
plank, while in every yard is a door through which garbage 
Illay be IImpt·el.  

Dnring last Octohp.r,a cit i�en sent his teamster to dig some 
earth from the cellars of two of his stores ; ltIC earth was 
thrown into the street anfl then hauled some half or three 
quarters of a mile up town, and tlpread over a val'ant lot ad
joining some dwelling housl's. The earth tak �n from the 
collars had a p u ng"l'nt odor, and a peculiar watery, iridescent 
appearance. On the night fellowing its removal from the 
cellar, the proprietor of the placl', who had superintended 
!lnd assisted at thl' digging, was taken with violent "ramps, 
which lasted sl'v t'ral hours, alL(l then gave place to a dull,  
languid fe el i ng, with pains like rheumatism and a tlit!color. 
ation of the skin ,  the hands and arms Rwl'lling and becoming 
q nite p urpIt'. The next day the teamster was taken ill, and 
the doctor pronounced tIll' symptoms to be those of typhoid 
fl'ver. '1'he day following It young man, working in one of 
the stores from the eellar of which the d i rt was taken, ''!"as 
a1::lo taken vi.Jlently ill, and the doctor pronounced the case 
to lie similar to that of the tl'alllster. Upon the same day a 
girl about 14 years old , l iving i n the d well ing adjoini ng the 
lot where the dirt was thrown, was takl'n with the same 
symptom:; , which deycloped into violent typhoid fever and 
culmhmted in death a fllw days later. There were BOon 
more than a dozl'll ea!:!l';; of the fever, as it began to be called, 
and in two weelts the num ber reached upwards of 60. The 
symptomll generally were violent headache, pain in the back 
of the neck, and high fever, with loss of appetite and gener

al l&nguor. '''11en the fever 8ubsidoo, thfl tongue beca!!le 
coated with a thick coat of dark green matter, which re
mained until the patient was convalescent. The fever a v 
eraged, llrobably, in each case from 12 to 15 days, but was 
followed by extreme weakness, loss of memory, dimness of 
sight, etc. , lasting from 3 to 6 weeks additional. 

The majority of cases did not result in a radically typhoi.l 
condition, as I understand it, the llOwels being seldom at
tacked. In eyery case where a patient took a relapse from 
exposing himself too soon, thl' rl'Rult was fatal, and in very 
few other caRes did it proye so. The evidence hardly seems 
indisputable that tll t'  fever was contagious, as sometimes 
only one person, and sometiml's several, in a large family 
took it.  In one case a person who came more than a hun
dred miles from home, to nurse a patient, left him upon his 
convalescence,and was lmme onl�' a few hours when she was 
taken with tIle same complaint, and went tIL rough a regular 
six wceks' course, although her!! was the only ease in the 
city of 25,000 i nhabitants where she resided. 

The question has arisen whether the half dozen ,,,"agon 
loads of putrescent mud , the atmospheric conditionR, or the 
possibly foul l'manations arising from the natural sewer, in 
which the water had heen rather low for some timl', causoo 
the fevt'r. If any of  your readers can throw light upoil this 
subject, WII would be happy to hear from them, as Hix weeks' 
experience with this fever hafl sadly broken into t. \Vent.�·-
eight year!:! of othllrwise uuinterrupted health. H. 

l<Jast Mauch l'hunk, Pa. 
• .• .  1.�--------__ 

Cotton DIanucadurlng In the South, 

To the Editor of tlte Scientific American: 
It is a well known fact that cotton factories at thl! South 

haye been making money while many of those at the North 
have been compelled to suspend operations in whole or in 
part. Some of tlll' reasons for t.his statA of things are a!! 
follows : 

1. Labor ii cheaper at the South than at the North. 
2, In consequence of a milder climate, the necessary ex

pense of living is less there than in New Engl and, as is 
also that of heating factory buildings,etc. 

S. Coal is abundant in the South , and cheap water pri\'"i
leges can be obtained in every direction. 

4. The purchase of the raw material direct from the pro
ducer saves the profits of numerous middlemen, thA CO!!t of 
several buildings, and long transportation. 

To these ad vantages I am satisfied that still another of 
great importance can be added . The Southern factory should 
buy the cotton in the seed , gin, and then spin it, without 
packing into bales ;  and it is to urge some of your inventive 
readers to arrange machinery for this llUrpose that I write 
this communication. Some of the advantages of such a sys
tem would be as follows : 

1. The yarn would be stronger. Baled cotton cannot be 
prepared for carding without beating, and thus weak ening the 
fiber to a greater or less extent. 

2. There would be less waste. Frequently much cotton is 
discolored and otherwise injured by foreign substances that 

5. The raising of cottons on small famls would be. encourag- ably acceunt for the ascent in the air, still less for the pro
ed. The plantation system is not adapted to free labor, and is pulsion forward. I would ask naturalists to consider, more 
steadily breaking up ; but until cotton can be readily sold in particularly than they yet have done, the weight of the 

thll sel'd, few small farms will be opened in the cotton sec- larger birds, the loads they sometimes carry witll them, the 
tion, for the reason that a man cannot afford to buy and great altitude to which they ascend, and the len gth of time 
operate a gin if he only plants a few acres of cotton. Better they continue on the wing. 'l'hink of birds of passage flying 
cottons and more per acre will be obtained on small farms for consllcutive d ays without a single brl'ak on the journe�-, 
than on large ones. The reason of thi s is that a hand can and that often against a strong head wind, the wings mov

pl ant an!! cultivate two or three times as much cotton as he ing, in many cases, over 500 times in a minute. What a 
can pick. During the piclting season, dle entire field should labor to be accounted for ! It is manifestlv above bird 
b3 gone over at least once a day. Even under the slave sys- strength . If, again, they do rest upon the 

·
wing, all th e 

tem, planters who put in an acre of corn for each acre of cot- greater is the mystery, for they wonld now have to be botll 
t.on, and sent the smallllst pickanniny into the field kept from falling and glidl'd onward by a power we know 
to pick cotton, were o ften unable to pick fast I'nough ; not of, otherwise one of these two catastrophes would I'nsue : 
lind now that they have so little control oyer their workmen, Either they would fall to the ground, or they would fail i n  
the result is soll1l'times disastrous. B u t  the small farmer their journey ; they would g'l in a n y  direction but the right 
if he is unable to get extra hands when he need s them, can one. UlJOn the muscular effort theory, they would have be· 
generally rely on wife and children to help. fore them a labor quite exceptional . so herculean that no-

I am confident th at, under the system proposed, the South thing in Nature is to be compared with it .  Before they had 
can manufacture cotton cheaper than New England, or Old gone many milos,they would fall to the fil a rth t"xhausted , and 
Enl\"land eith!'r ; and that if the proper effort i s  made, it need die. Despit!' appearances, it must Rurely be that birds in 
not be long before her inc.ome from cotton will be double their flight are not entirely dependent upon muscular en("rgy : 
wltat is now. there must be no labor in the question at all. A beneficent. 

Manhatton, Kansas. ALBERT G RJFFIN. Creator has giyen them the power of flight ali their n at ural 
_ ••• _ mode of transit ; hence to fly, t )  them, is as instinctive, as 

Telegraph Alphabets, natural, as it is for the heart to beat or the l ungs to be inees-
To the Editu/' of the Scuntifie AmM·ican : t!lmtly inhaling and I'xI Jelling large volumes of air. The 

In your issue for March 13, you published a communication animal flame internally pf.'rforms unremitting labor,but with
from John Millis, of Addison, Mich. , in rl'gard to telegraph out effort expended ; toil there is none, but on the contrary, 
alphabets, which is calculated to mislead your many readen!, relief. To the winged tribes, it is a labor to walk, hence 
inasmuch as it  gives an utterly erroneous and empirical view they are tloomed to fly, and that is  mani feb1ly one of th!' 
of the subject. Mr. Millis states that the Morse ..  alphabet crowning llieasures of bird existence. 
is defective, as the BOund of a dash is very much like the The winged insect tribes afford more strildng proof, I think, 
sound of a dot with a succel'ding space. " Judging from this, that flight is not entirely thl' effect of mechanical effort. The 
I should say that Mr. Millis is as yet but a beginner in the common bluebottle flies but little ; he darts from place to 
art, for when most persons begin to learn to telegraph they place as if his wings seellled to do no more than balance him. 
fancy they perceive the same thing. The fact is, to any one I do not think it possible to explain the phenamena in 
at all practised in reading by sound, tIle defect is by no quesiion without calling in the aid of some force hitherto 
means as stated in tae communication under review. No unsuspected, whi ch, for want Of 1\ better term, might be 
operator could possibly mistake It dash sounded for a dot looked for undl'r the name of .. will power. " If something 
with a succeeding space ; a nd I do not know an instance, even could be laid hold of by i nvestigation in thi!! new channel , 
among very ordinary sound operators,in which a mistake has and applied to the hanoon, aeronauts might, with gr�Jater 
oc(".urred for the reason given by Mr. Millis. cheer, prosecute their labors, and save some monpy and some 

The defect is in the spaced dot letters, C, 0, R, Y, and Z. necks, by making the discovery known. Huxley may b) ap· 
This was long ago rec ognized. Bain avoided it ; but his al- proaching the l ine ef thought. MOUNT NE : o. 
phlbet was longer than the Morse. In the European code, Dunedin, New Zealand. 
also, the defect is avoided ; and were it not for the difficul
ties involvt'd in achange, the Western Union Telegraph Com
pany would have adopted it some time ago. It was seriously 
proposed at one time, as I clearly remember. This being the 
acknowledged and long felt-defect in the Morse alphabet, to 
which innumerable errors can be traced and by reason of 
whicb. they arc occurring every day,how does Mr. Millis' pro
position meet thll case ? In the Morse system, there are five 
such lett.ers, Mr. Millis proposes to i ncrease them to Heven
teen. In other words, his alphabet, besides being cumbrous 
and inadequate to speed, increases the chances of errorll 
more than three times. 

It may not be inappropriate to suggest that the compo!!i
tion of telegraph alphabets be left in the hands of the great 
body of experienced telegraphers, not only in this country 
but in Europe, who may well bp. presumed to know the diffi
culties and wants of ('�d fiting R�·"tems. 

'Vashington , D. C. \y�[. E. SAwnm. 
-------.-.• . -�-------

'J'he Sun's Orbit and Hate of Motion. 

To tlle /t,'dit01· of tlte Scien tific American : 
As you have been kind enough tu publ ish several of my 

articles, relative to the retrograde motien of the sun in 
space, you will Rtill confer a favor by publislting the follow
ing, rl'lative to the lIizt, of the orhit of the sun and the rate 

of hiH motion. 
The sun annually retrogrades suffi�ient1y to keep t.he earth 

rotating 20 minutes and 23 seconds before she comes to her 
sidereal III ace in the heavens. Those 20 minutes and 23 
seconds are the 701 portion of a day, and, strange as it may 
appear, I am going to measure the Bun's orbit by them. 

As astronomers have not given, so far aH I am aware, the 
computed dif;tance of the earth from the sun since observinIT 
the transi t  of Venus, I will assume a distance ; and whl'n the 
distance is announced, the correction, if any, can be made. 

Assuming that the distance of the earth from the sun is 
92,000, 000 of miles, the circumference of the terrestrial orbit 
will be i'ii'i2, OOO,000 of m ileR. Now, i tl a sense, the earth 

sweeps around the whole in twenty-four hours. How many 

miles, then, are in tIle arc which the earth rotatE's past in 
twenty minutes and twenty-three seconds ? Answer : 7,811 , -
320 miles. That i s  the number o f  miles the s u n  travl'ls in a 
year. Multiply the 7, 811 , 320 miles by the number of years 

in precession, to wit, 25 ,800, and you haye for the circum
ference of the sotar orbit, 201 ,532,056,000 mill'S, and for its 
diameter, 67, 177, 352,000 miles : which shows that the diam

eter of the sun 's orbit is nearly twelve times as great as i s 
that of the orbit of Neptune ; and when the two orbits are 

compared, the latter is like the eye or hole in the center of a 
large circular saw, compared to the saw itself. 

mouC6ster, N. J. JOKN lIEl'BURN. 

. , . . . 
Early StealD Navigation, 

To tlte Elitol' of the Scientific Ame·riean: 
In reply to the question : " What was the name of the first 

stl'amship that crossed the Atlantic ? "  you answer : " The Sa 
vannall," built by Crocker and Fickitt in New York, in 1819. 

My father, Dr. C. P.  Van Houten, of Amite City, La. , who 
will be 82 on April 15, 1875 , writes me as follows : In 1816 
he engaged with Allaire and Stoutinger, steam engine mak
ers in Fulton's old works in Jersey City, he having previ
onsly served his time at tae business. He afterward en
gaged with Daniel Dcdd, engine maker, of Elizabethtown 
(now Elizabeth), N. J. Dodd soon placed him in charge of 
his works ; and during his time, in  1818, the steamship Sa
vannah recei ved her engines and boilers from Dodd's shop, 
was fitted out and made a voyage to Russia, calling at Liver
pool. She was the first steamship that crossed the Atlantic. 

Matteawan , N. Y. P. L. VAN HOUTEN. 

-------........ . .. -0._-------_ 
Prozen Water Mains, 

To tlw Ed,l01' of the &untifio American : 
'fhe present seyere winter, with its continued low tempera

ture and severe frosts, has been a cause of much loss and 
damage to th", systems of water supply. Steam fire engines 
have been rendered helpless, and burning towns left to the 
mercies of the elements. A remedy might be found in laying 
an additional pipe under all mains and service pipes, through 
which steam could be injected and the mains thus kept 
from freezing. The steam pipe should be immediately under 
the water pipe, and it could be arranged with a branch ter
minating at each fire plug. The steam pipe should also be 
supplied with means of relieving the pipe from the water of 
condl'nsation. 

The steam fire engines could be arranged to force steam 
into the pipe to thaw out the mains and fire plugs, and the 
action of frost might be very much resisted by forcing steam 
through the pipes occasionally in seasons of extremely cold  
weather. C. F. H. 

Hazleton, Pa. 
----------�.H'� •• "�._-----------

SlDaII 8teaID Engines, 

To the Editor Of the Scientific American: 

I have been much interested in reading the various state 
ments as to the results accomplished by small steam engines, 
but why does not some one manufacture them for sale ? The 
demand for small motors, for driving lathes, coffee mills, 

washing machines, and many other uses, is very great and 
rapidly increasing. Only yesterday, I was inquired of by a 
man who said he had examined all the advertisements in the 
SCIENTIFIC AMERICAN and other papers he could find, but 
nowhere could he find a steam engine of from one half to 
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one horse power, nor could he find Ilny one who could inform 
him where such an engine could be had. 

If some person would make such an engine and boiler,that 
could be sold at a reasonable price, I am confident large 
numbers could be sold. As they would be used by amateurs 
in or about residences, thllY should be as simple as possible. 
No money should be expended on them merely for show, 
such all planing or polishing parts which can be painted ; but 
they I:!hould be strongly b uilt, and special care should be 
taken to furnish ample boiler capacity, with lltrength suffi
cient to prevent accidents. 

Thinking persous are now convinced that much of our do· 
mel:!tic labor can and should be done by power. It is a dil:!· 
grace to our civilization that a woman should b" compelled 
to break her back over a wash tub and board. Very few 
men would be willing to do the same work all day ; and thsre 
is no reason, why this operation, which is a combintld chemi
cal'and 'mechanical procel:!s, should not be done by machinery, 
and so of many other domestic labors. 

Some fifteen years ago I had great difficulty to find a 8mall 
foot lathe, as no manufacturer appeared to make one for 
sale ; and after writing far and widtl, I only succeeded in 
getting one from a man who built it for his  own usc. 'foday 
they are regular articles of trade, made by several concerns, 
all of whom find ready sale for them. '1'he same would un· 
doubtedly prove true of smal l engines. 'Vho will do it 'l 

\\'ashlngton, D. C. 'V. C. DODGl<.:. 
• ••• • 

An Appeal to In ventorH.···A New Invention Greatl y  
Needed. 

To the Editor of the &ientifir American: 
'fhil:! part of the country is infesttlli w i th ti .. a� and san(l 

!lies, and so far I have bl'en unable to find anything that 
will either drive them a way or kill them. 'Ve have tried 
rock eamphor, 3arbolic soap, amI kerosene oil, and have so 
far failed. The flea s infest \.Jur houst"s and barns,and almost 
every animal that walks. Some people say tha t the sand 
breeds thmu , some attribute them to the hogs, but there 
have been no hogs running round here since thtl war. Some 
people say that the fleas are not a� bad as they were j ust 
after the war, but 110th petits are terrible. We keep our 
bedro oms dark, and undress outside ; and keeping camphor 
in the beds, we have better night�, but in the morning t.hey 
go for us, as hungry as ever and by the scort". 

The sand tiies go for both man and beast, especially on still, 
moillt mornings and evenings, and all day when it is still. 
Some people smoke to drive them away from the face, and 
the negroes substitute a stick in the mouth with a bunch of 
burning rags on the end ; but the little persistent pests will 
bite the ears, hands, and neck,in spite of everything. Kero
sene oil will keep them off for 5 Or 10 nHnutes ; but it evaplJ 
rates, and they bite as badly as ever. If there is anything 
known to the scientific world, that will either kill or drive 
them off, you will confer a great boon on a large sufl'!'ring 

community by letting us know of it. 
Borel Plantation, St. Mary's, Ga. 'VILLIAM STEEL};, 

PRACTICAL DCHANISII. 

NUlfllXB XX. 

BY JOSIlUA HOSE. 

PC)U'S. 

Pump!! are commonly divided into three classes,the suction 
pumps, the force pumps, and the suction aud force pumps. 

SUCTION I'C)II'S. 
A suction pump causes water to raise itself, by relieving 

its su.rface of the pressure of the column of air resting upon 
it. The principle upon which it, acts lIlay be explained as 
follows : 

The l:!Urfaee of all wat.er exposed to the air has the pres
sure of the air or atmosphere re sting upon it ; if, therefore, 
one end of a pipe or tube be lowered into water, and the other 
end be dosed by means of a valve or other device, and the 
air contained in the pipe 1)e drawn out, it is evident that the 
surface of the water within the pipe will be relieved of the 
pressure of the atmosphere ; and there will be no resistance 
offored to the water to prevent its ascending the pipe. The 
water outside of t.he pipe, s\ill having the pressure of the at
mosphere upon its surface, therefore forces water up into 
the pipe, supplying the place of the excluded air. The water 
inside the pipe will rise above the level of that outside of the 
same in exact proportion to the amount to which it  is re
lieved of the pressure of the air, so that, if the first stroke 

of a pump reduce the pressure of the air contained in the 
pipe from 15 Ibs. on the square inch (which is i tl; normal 
pressure) to 14 Ibs. per inch, the water will be forced up t.he 
pipe to the distance of about 2t feet, becau:;e a column of 
water an inch square and 2t feet high is equal to "bout 1 lb. 
in weight. 

It is evident that , upon the reduction of the pre , i ure of the 
air contained in the pipe from 15 to 14 lbs. per square inch, 
there would be (unless the water ascended the pipe) an un
equal pressure upon its surface inside as compared to that 
outside of the pipe ; but in consequence of the water rising 
2t feet in the pipe, the pressure on the surface of the water, 
hoth inside and outside, if!  evenly balanced (taking the level 
of  the outside water to 1)1' the natural leyel of the water in
�ide), for the pressure upon the water exposed to the full at
mosphere will be 15 Ibs. upon each square inch of its sur
face ; while that upon the same plane, but within the pipe, 
will sustain a column of water 2t feet high (weighing 1 lb. ) 
and 14 Ibs. pressure of air, making a total of 15 Ibs. , which 
is, therefore, an equilibrium of pressure over the whole sur
face of the water at its natural l evel. 

J titutifit �lUtri 'Ju. 
If,  i n  consequence of a second stroke o f  the pump, the air 

pressure in the pipe is reduced to 13 lbs.  per inch, the water 
will rise up it another 2t feet, and so on until such time as 
the rise of the column of water within the pipe is sufficient 
to be equal in weight to the pressure of the air upon the s ur· 
face of the water without ; hence we have only to determine 
the hight of a column of water necessary to weigh 15 lbs. 
per square inch of area at the base of the column to ascertain 
how far a suction pump will cause water to rise, and this is 
found 1)y calculation or measurement to be a column nearly 
34 feet high. It becomes apparent then that,  however high 
the pipe may reach above the water level, the water can
not rise more than 34 feet up the pipe, even though all the 
air be excluded within the pipe, becaUl;e the propelling force, 
that is, the atmospheric pressure, can only raise a column of 
water equal in weight to itself. It is found, however, in 
practice, to be an excellent suction pump which will raise 
water thirty fet"t. 

From this it will he perceived that the terms " drawing 
water " and " sUf:tion pump " do not accurately represent the 
princil'les upon which this pump performs its duty ; and it 
would be much more proper to call it a "displacement pump," 
sillee its action hi simply to enable the water to rise by dis· 
placing the air from iis surface. 

'l'!le duty of thi s pump is, tht'refore, in the first place, to 
extract the air from the suction pipe, and, in the second 
place ,to discharge the wat.er from lts barrel through the me· 
dium of valves in such a manner that the column of water in 
the suction pipe is at all times entirely excludf)d from the 
pressure of the atmosphe.re. 

FOH('E P1B1PR. 
A force pump is one by means of which the water II; ex· 

pdl �d from tho pump barrel and through the delivery pipe 
by mflans of the mechanical force applied to the pump pis. 
ton or plunger ; the amount of power required to drive such a 
p ump wil l, therefore, depend at all tilnes upon the hight to 
which the water is required to be forced . When a pump is 
arranged to draw the water, and force it after it hati left the 
pump barrel , it. is termed a suction and force pump ; b ut if 
the wat .. r mprely fiows into it. in consequence of the level of 
the water supply being el/ual to or above that of the top of 
the pump barrd, it is termed simply a force pump. Hence 
a �uction pump performs its duty in causing the watl'r to 
rise to the pump, a force pump is one which performs its 
duty in expelling water from its barrel, and II. suction and 
force pump is one wh ich performs both duties alternately. 

All ) l lllnpH require a sUI·tion and a discharge vah-t",the s uc
tion " ahe being so arranged as to open to admit the water 
iuto the pUIlIP barrel while the pump piston or plunger i s  
recedin� frolll that valve, a wl  t o  close as soon a s  the plunger 
stops or re'·�rse .. its motion. '1'he delivery valVA is 80 ar
rangl1d that it cloHes as the pump plunger or piston recedes 
from i', and opflns when the sllme approaches it.  \Vh en , 
therefore, the pump piston recedes from the suction valve, 
the latter opens and admits the water ; and when the piston 
reverses its motion, the suction valve clol:les, and the descent 
of the pump piHton forces the water through the delivery 
val\'e, that 8eing its only possible mode of egress from the 
barrel cf the pump. 

The arrangement of the valves may be the same for a 
force as for a suction pump (although it is advisable, in some 
cases, to place an additional vah'e to a force pump to pre
vent the pump piston from receiving the force of the water 
in the delivery pipe), the only difference bt'ing that the water 
is  permitted to flow freely away from a suction pump, where
as it is confined to the delivtlry chamber or pipe in a force 
pUllJp, so as to force it to the rel/uired hight or pressure, as 
tht' case may be. 

I'I;;TO� POll'S 

A piston pump is one in which the water is (;rawn or 
forced by means of the piston fitting the barrel of the pump 
airtight, which is most commonly done by providing the 
piston with two cupped leathers, formed by being pressed in 
a die made for the purpose. The leather is soaked in water 
before being placed in tIlt' die, and is  allowed to remaiu in 
the die until it is dry, when it wi ll be sufficiently hard to 
admit of being turned in the lathe. Fig. 57 represents su ch 
a piston in section , A .� being the lI'ather, B the piston, C C 

B A i ff?$;1��Wf)� 

a piece of metal, placed between the leathers to fit their 
rounded corners, so that the sides of the leathers shall not 
move when the piston reverses its motion, and D the fol
lower, which clamps the whole togeth er by means of the 
pressure received from the nut behind it. 

The capacity of a piston pump is its area multiplied by 
the length of its stroke ; but it. must bl' remembered that all 
pll.mps throw less water than their capacity, the deficiency 
ranging from 20 to 40 per cent according to the quality of 
the pump. This loss arises from the lift and fall of the 
valves, from inaccuracy of fit or leakage, and in many cases 
from therl' being too much space betwI'en t.he valves and pis
ton or plungpr. 

A plunger pump is one in which a plunger is used in 
place of a piston, the gland through which the plunger 
movfls serving as its guide Rnd also keeping it air and water 

tight. The plunger is mad e smal ler in diameter than the 
bore of the pump barrel, so that the capacity of such a pump 
is the area of the end face of it!! plunger multiplied by the 
length of its stroke, becauHe the pump acts by rcason of thtl 
displacement caused hy t.he pl unger entering the barrel . 
Pump pl ungers should always be draw-filed lengthways to 
prevent them from wearing away the packing so rapiuly. I 
is al ways advisable in this kind of pump to allow at; �1l11l1 
an a mount. of space hetween the plunger and barrel as jlOH 
sible, for the following reason : When the plunger hecomes 
worn, it is necessary to t urn it u p  again in the lathe, thu!! 
reducing its diameter. The re�l\I lt iH that there is so much 
air in  the pump, between its barrel and the plunger, that i 
expands as the plunger leaves the 1,a1"1"el and is merely com 
pre�sed by the plunger returning, so that the pump b�comes 
very ineffective, and finally ceases to pump at nIl. If the 
pump, in such a case, bl' primed with water e a ch time it is 
started, it may draw water, but not to its f ull capacit�' ,as the 
air will remain in the pump barrel until sudl t.ime as it may 
become absorbed by the water. 

. 

Suction valves for all pumps should be made as large i J  
area as it is posAible to �get ill , so  that they will not  re 
quire to lift m uch to aumit the water to the pump : si nce i 
is evident that, when the piston or plunger commences to 
descend and the suction " alve to clo�e, the water passeK 
back through the suction valve unti l it  is dosed, thus di 
minishillg the effectivenes� of the pump, and, further,caus 
ing the vah-e to close with a blow which prows very de 
structive to the valves, especially of fast running pumps. 

The arl'a of the opening of a suctioll valve must be at leas 
equal to the area of the suction pipe, whose arell is deter 
mined by the following principles : \Vater will not tio\\' 
through a s liction pipe in a solid stream at a greater speed 
than that of aoo feet per minute. It fol l ows, then, that, the 
qllantit�· of  water the pump is required to throw bcing deter 
mint'd, the suction pipe must be of such a size t hat 300 f"e 
of It will hold !luch quantity. 

If the suction pipe be any slllllller than that si�e.  the pump 
will not he fully supplied with water ; and the piston u r  
plunger traveling faster than the supply of water foll ows it  
there is, when it arrive!! at the end of its  suction stroke, a 
part ial vac uum in the pump barrel, which keeps the suction 
valve open. "'hen the piston or plunger has descended un 
til it  strikes the water again (the suction valve not haYing 
yet closed), the water, descending with the piston, strikes th" 
suction valve with a blow, which, as before stated , gives It 
back ward impetus to the water in the suction pipe, and closeH 
the valve with a blow very destructive to it ; especially is this 
the case in a force p ump or a fast running steam pump, in 
wlJieh latter case the steam piston accelerates in speed (when 
the pump piston has the partial vacuum, referred to, in if, 
bf'cauHc uot ouly is the steam piston rtlieved from performing 
any ulli�', but it is assisted by the vacuum ; w that it accele
ratt"s its speed greatly until the piston strikes the water in th� 
pump barrel, which it will do with such force as to very 
probably break some weak part of the engine or pump, or 
cause the crossheads or piston to become loose. If the work· 
ing parts of any pump are accurately fitted, it will deliver 
more nearly its full capacity of water when I'unning slowly. 

An air chamber placed in the suction side of any pump 
causes a better s upply of water to the pump by holding a 
body of wa ter llear to it,  and by Illakin�' the supply of water, 
up the suction pipe, more uniform and continuous. Air 
chambers should be made as long in the neck as possible or 
convenient, so that the water, in passing from the pump bar
rel to the delivery pipe, shall not be forced up into the cham· 
ber at each stroke of the pump ; for the air in the chamber 
becomes gradually absorbed by the water. If fresh water is 
continually passing into and out of the chamber, thtl air in it 
will l;oon become absorbed, and water will supply its place ' 
but if the air chamber has a long neck. the water at its high· 
I'st level in the chamber will remain there uncllanged by the 
action of the pump, and will become impregnated with air, 
thus diminishing its propensity to Itb�orb any more ; ami lJ I ·  
though the air will finally become all abHorbed o u t  o f  til e nir 
chamber, the process is a very much slower one, the air 
chamber being so much the more effective, and its elasticity, 

imparting a steady flow of water from the d .. l i Yt 'r.,· pipe, 1,.. . 
ing unimpi ared. 

Pumps whose pistons revolve are I;ubj ect to tht" slime de.  
feets from inequality of wear as are rotati ve engines, but liltl 
results are not so keenly experienced, because water will  not 
leak t.hrough so rapidly nor to so serious an extent as steam , 
and, further, because the leakinesll of the pump may be com · 
pensated for by an increase of the rotative speed of the pis. 
ton. 

Water will not, however, as before stated, flow through 
the suction pipe at a greater velocity than 300 feet per min · 
ute ; so that, if the pump performs more revolutions that are 
requisite (according to its capacity) to carry off more than the 
quantity of water contained in 300 feet of its suction pipe, 
the power used in running those extra revolutions is lost,in
asmuch as they are superfiuous except for the pnrp08e of 
compensating for the defects i n  the con8truction or leakinetis 
of the pump, in which ease the exceSR of speed hecomes a 
necessary evi l .  

-------------.� .•. �.------------

HAm can be turned hlonde, or, in other words, killed , by 

washing in a very weak solution of soda twice a day. "'e 
happen to know that two of the leading belles of New York 
society owe their much·admired golden t-resses to this simple 
recipe. A piece of soda about as big as a smH.ll hickory nut 
to a quart or so of water is the right proportion. Less soua 
gives the hair a reddish tone. "-e do not advocate, how('ver. 
any such ini,erference with Nature. 
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IMPROVED RYDl1 A ULIC MOTOR. 
The hydraulic motor represented in our illustration is in

tended to run one or more sewing machines, or other light 
m achinery, and may be used in any house provided with a 
regular water supply. The apparatus consists of an oscilla
ting engine placed within a perfectly watertight outer casing, 
into which the water enters at one side and leaves at the 
other, as indicated by arrows. The oscillating engine cylin
der, driven by the water, swings in bearings, 
as shown , suitable entrance and exit ports of 
the bearing permitting alternately the en
trance and discharge of water from the cylin
der. The piston rod of the cylinder is pivoted 
to a crank disk of the dri ying shaft. The 
power is transmitted to the machinery by a 
friction cone and belting, and can be arranged 
to run th e same at different speeds. A bral,e 
device could be applied to p roduce the instant 
stoppage of the motor. 

The regulating air chamber, shown at the 
top of the inclosing casing, secures uniformi
ty of motion under varying pressures.  A glass 
front shows the working o f  the interior parts 
of the apparatus. The casing is to be attached 
by fastening screws to any suitable point at or 
near the sewing machine ,  and the water can 
be com-eyed thereto by rubber pipes. No oil
ing is nec"lssary, as the apparatus works en
tirely in water, which forms a sufficient lubri 
cant. The motor is capable of making from 
120 to 500 revolutions per minute, with an ave
rage water consumption of forty gallons. 

The inventor of this ingenious l ittle appa
ratus is Mr. A. Schmid, of Zurich , Switzer
land. 

. _ -
Appl1caUon o C  A rl11at1lres t o  Magnets. 

M. J.  Jamin states that, if a single armaturc 
is placed at the northern end of a magnet, it in 
no wise modifies the magnetic condition of the 
southern end, which remains bare. If the 
effect produced on the south side by the ap
plication of an armature is considered , it will 
be found that it takes magnetism which the 
steel loses, but that this new distribution is 
no wise modified by putting an armature on 
the opposite side, or by removing one. Hence, 
as regards armatures, there is an absol ute in
dependence between the two hal yes of the 
magnet. This independence proves a capital 
fact : that the application of an armature to 
one o f  the ends of  the magnet occasions a new 
distribution there, but neither decreases nor 
augments the sum total of the magnetism 
there present ; the steel loses what the anna· 
ture gains. 'l'his points out a method of determining the 
magnetism of steel as compared w ith that of soft iron. 

-------------.� .. �, .. �-----------

IMPROVED DEVICE FOR LAYING OUT SASHES. 
The invention illustrated herewith is a device for laying 

out sashes of all sizes, from two-lighted windows having 
casements four feet square to windows of sixteen lights. It 
i s  claimed to mark in such a way as to enable better work to 
be produced than when the l ike operation is effected by 
gages fixed in the mortising machine, and to be a decided 
improvement over the ordinary method of laying out by h and 
or from separate sLandards for each size. 
Stiles, rails, and bars may, in using the 
apparatus, be molded before marking, 
thus saving the time used in marking 
them with a pencil in pairs. 

The device con sists of iron guides in 
which the markers are easily adjustabl e. 
Upon the upper knife edges of the mar
kers the stiles are laid, the stop, A, re
ceiving the end mortised out for the 
me eting rail . A light tap of the h am
mer causes the cutt.ing blades to enter 
the wood, thus marking any number of 
pieces exactly alike. For rails and bars 
the stop, B, is used, which allows the 
tenon to extend and receive the shoul. 
ders. 

J" ti tutifi t �ttltritau. 
country wa� poseMeed, II �  yet, of the proper apparatus for 
quenching a fire, either in a building or on shipboard . The 
cases of Chicago and Bostonll ad shown that no building was ab
solutely fireproof ; and also that, from the moment a great fire 
obtained a certain head, no amount of water could quench it. 
What was wanted was an apparatus calculated to send the 
water into a fire in the proper place, at the proper time, and 
in the proper quantity. lIis plan was prevention, and consis-

SCHMID'S HYDRA ULlC MOTOR. 

ted of iron stan·' pipes, one going to the roof, and others to the 
separate stories of a building, the cocks of the whol e to be 
secured in a box i n  the side wall. These pipes he would 
work with a steam engine, plaeell within the build ing or close 
to it. For ships he would have a Homewhat similar apparatus. 
A ship of 1 ,200 tuns could he fitted ,,,ith his apparatus for 
$ 1 , 500, and by it all danger of fire at spa woul,l be avoided. 
The ventilation of ships he would effect by the usc of com · 
pressed air and perforated pipes, which would diffuse the in
troduced air all over the interior Rpace to be ventilated. The 
principle h ad already been carried out successfully in the 

Natural History In our Public Schooll!l . 

Professor Tenney, of \Villiams College, publishes an in
teresting article, in the New England Jou1'nal oj Education, 
on the importance of teaching natural history in public 
!!chools. From it we extract the following : 

Every ph ysical necessity and want of man is supplied, 
and every physical comfort and every physical enjoyment 
of man com es, directly or indi rectly , from the material world ; 

and therefore no subj ect, of mere human study 
and learning, can be of greater practical im
portance than that which embraces the con
si deration of those things upon which his very 
existence depends. �ay, the food which we 
eat, the hat on our head, the shoes on our feet, 
the coat on our back, every substance which 
enters into the s tructure of our dwellings, all 
come from the objects which natural history 
considers, and with which this science makes 
her votaries acquainted. And there are scores 
and hundreds of objects-minerals, plants, and 
animals-in the material world today, in addi
tion to those we now use, which are waiting to 
sen'e us and bless us, when they have been 
fully stud ied and all thei r properties pointed 
out. 

Xo, language can hardly exaggerate the im
portance of natural history studies, and the 
importance of teaching the elements of theEe 
studies early, even to children in the primary 
schools, as well as to those in the schools of 
higher grad es. 

And I have not alluded, by name, to the fact 
that all the great problems relative to supply
ing the world with glass an d all grades of 
earthenware-with coal and iron-with lead 
and tin and copper --with gold and silver and 
precious ston es-with grain for bread-with 
food fish from the streams and the lakes, ant' 
even from the ocean itsel f-with the flesh of 
fowl � nd of cattle-are connected today, most 
intimately, with n atural history studi es, and 
will be more so with every increasing year, 
with every added m illion to the popUlation of 
the earth, and with every real or imaginary 
physical want.  

Nor have I alluded t o  the fact that in every 
country, our own as well as others, millions 
upon millions of dollars worth of grain are de· 
stroyed by insects every year, both in the fields 
and in the granary, and that, if th is annual 
destruction eyer ceases, as it probably will 
cease, or at least be mu �h abated , it will be 
mainly through remedies or preventives which 
will come from a more extensive knowledge of 
the insect tribes ; and the boy who is catching 

and studying butterflies and other insects today may be
come the man who through his knowledge of natural history 

shall save to the farmers of this great nation, millions of 

bushels of grain in a single year-and perhaps a nation 

from wunt and even from famine itself. 

\Vhat o�e man can do who has been trained in the cle
ments of natural history, and thus led to the careful study 

of Nature, is  well illustrated by what has been done by such 
a man as Linnreus, or such a man as Pasteur, or such as 

many others who might be named, and whose history has 

already been written, and with whose valuable labors we 
re al rea dy familiar. 

Many will perhaps remember that it is 
recorded that when tlw King of Sweden 
saw the ship timber in the royal dock
yard going to decay and destruction, he 
consulted Linnreus, hoping through him 
to learn the cause of the destruction, and 
also a remedy or preventive ; and he was 
not disappointed as to what he would 
Imow. Linnreus traced the destruction 
of the timbers to insects, l earned their 
instincts and habits ; and by directing the 
King to have the timbers s unk beneath 
the water at a certain season of the year, 
when these insects are abroad in the 
winged state and when they lay their 
eggs, he enabled him to prevent further 

Tho bar, C, serves as an index to the 
implemen �, and gives the exact length 

COOK'S IMPRO VED DEVICE FOR LAYING OUT SASHES. 
waste .  And who can tell the millions o f  
dollars t.hat have been saved to maritime 

bet ween the shoulders of rails and up and down bars for 
twel ve-lighted sash from 7x9 to 12x24 inches. It is so ar
ranged that the stiles and bars will alway s be in proper re
lative proportion. The length of the apparatus is four and 
a hal f feet, and its weight 40 Ibs. Its construction is strong 
and:du rable, and, j udging from the numerous re ferences for
warded us by the inventor, its use has given excellent satis
faction. A sash square, to regulate t.he depth of molding, 
and full directions for operation are supplied with eaeh de
vke. For further particulars address the inventor, Mr. An
drew Cook, Box 66, Medina, Orleans county, X. Y. 

_ .... ' -

Protection Crol11 Fire. 

At a recent sitting of the Society of Arts,in London, Mr. Cole
man, an American civil engineer, read a paper descriptive of 
an apparatus for the protection of buildings and ships from 
fire, and for the ventilation of ships, starting with the state
ment that the annual loss to England and America from 
fire cost the two countries $250,000, 000. Mr. Goleman 
proceeded to express his undoubted opinion that neither 

Mont Cenis Tunnel. The use of steam as a means of eX- I llations by this simple direction which Linnreus gave to the 
tinguishing fires he had ascertained, by experience, to bl' an li: i n g  of Sweden ! And it was Linnreus, who had studied 
expedient of doubtful efficacy. In the brief discussion that the nature and habits of pl ants, who first taught tlle n ations 
followpd, the l ecturer was complimented on the ingenuity of how to resist the encroachments of the sea by merely sowing 

his pl ans, but some doubts were expressed as to their being a certain species of beach grass (arundo arenal'ia) which 

so applicable to European as t IH'Y were to American build ings, served to cover the sands and bin d  them in their places ; and 

also as to wh ether their expense would not he an obstacle to to tll i s  day Holland and other nations of the earth have pro-

their introduction. fited by his teaching. 
To the ahove we may add that not only are be tter means A few years ago, when the silk culture of France was 

needed to apply water to fires, but inventions are wanted to crippled and apparently in danger of being wholly annihi

prevent the freezi ng of the hydrants in winter. In this city lated , by the disease of the silk worm known as pebrine, 
great trouble was experienc.ed during the recent cold weath- when France had lost by thi s malady more than two hun

er. Hundred!! of hydrants were rendered useless by freezing, dred millions of dollars, the French government invoked the 

and the city was expoMd to fearful risks of great contiagra- aid of Pasteur, a student of Nature, hoping thereby to learn 

tions. both the true nature of the disease and a remedy or a preven-
• '., • tive ; and the aid was not invoked in vain. He saved, di-

NEGOTIATIONS are in progress for th e construction of a rectly and indirectly, millions of dollars which we can hardlv 
narrow gage railroad on the island of Nantucket, to extend estimate. And all this done, and all this saved,1  say, hy one 
from the village of Nantucket, through Town Pasture, the man, a careful student of Nature, lind j ust such a one as 
Plain!!, and h ead of the plains to the South Shore, a distance should be growing up in every school room in our coun· 
of five milea. try. 
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AN EAST INDIAN ORNAMENTAL SHRUB. 
Our engraving represents a specimen of a beautiful genus 

of the su b-order vacciniacClf, or whortl eberry family. The 
famil iar huckleberries (three kinds) are o f  this tribe, and 
the cranberry , bl ueherry , and bilberry are nearly allied to it. 
Many spec ies are exceedingly ornamental as greenhouse 
shruhs, our present subj ect (epigynill ln le ucobotrys) being, ac
cording to the E ngl i sh Gar den, the best adapted for this pnr
pose . The fol iage is very handsonH', the leaves being of a 
bright glossy green ; and the berries, which the plant pro
duces in great pro fusi on , are o f an opalescent white color, 
doited with hlack spob. The root of the shrub is very pe
culiar, being vpry similar in dppearance to a tuber, such as 
a y am or a Chinese potato . 

The fpigyniuln leucobotrys has flourished well in 
the open air in the south of Ireland, standing the 
winter, which is very mild in that region . exceed 
ingly well . The blossoms, regarded individually, 
are not especiall y  attracth-e, but they are produced 
in abundance ; and springing ' from the centers of 
the clusters of leaves at the ends o f the last y ear 's 
growth of wood ,  the intervening stem s  being quite 
bare, they gh-e the shrub a singular and effective 
appearance . The blooms are short-lived , and �et 
their fruit immediately, the berries coming to their 
full development early in Seplember, and usually 
remaining on the shrub during that month. 

. .-. .  
Great Exhibition of :machinery I n  

:ma nchester, E nglan d. 

The preparations for the exhibition of machine
ry, fixed and in motion, at the Royal Pomona Pa
lace.  �lanchester, in  May ntlxt, are progressing in 
the most satisfactory manner ; and no doubt, after 
the great success which attended the show of ma
chinery in connection with the cattle show at the 
same plac e a fe w months ago, most o f  the princi
pal m'lnu facturer:s and exhibitors in the country 
w ill send entries .  The amount of prizes offered 
exceeds $5, 000 ; and as it is intended to keep th e ex
hibition open for a lengthened period . ample oppor
tunity will be afforded for exhibitors to exhibit 
their productions and to attract buyers from all 
parts of the country. The immense demand which 
is daily made for imp roved machinery of all kinds 
in the m anufactories of Lancashire makes Man
chester esse ntial ly a headquarter where an pxhibi
tion of this naturp cannot fail to attract attention , 
especially as the Lancash i re manu facturers them
selves are so keenl y alive to competition from with
out . Already many f>ntries have been S/lnt in, prin
cipally from Lancashire, London,  and Newcastle 
on Tyne, including machines for eonverting fiberous 
materials, sttch as cotton, wool , silk, hair, etc . , into 
yarns, th reads, or fabrics, and for printing and oth 
er wise imparting designs to them, also machine 
tools and apparatus used in molding, casting, press
ing, forging, engraving, and cutting metals or tim . 

Imr. The general machinery will embrace steam , 
hydraulic, and other engin('s, boilers, and apparatus for ge · 
nerating and transmitting moth'e power, tramway, eneines, 
and carriages ; leUer press printing apparatus ; machinery 
for melting , pnddl i ng, working, and rolling iron and steel ; 
machinery for bleaching, finishing, dyeing, etc. The pro
moters of the exhibition , further, with the view to give the 
exhibition a th oroughly universal and practical character, 
have applil'd to the Board o f Trade to grant provisional pro
tection to any unpatented and novel invention, and their re
quest has been acceded to. Cnpatented and novel inventi ons 
may thus be provisionally protected, and persons of limited 
means may have the opportunity of being assisted in ma
king their d esigns practicable through their being submitted 
to the test of thoroughly competent j udges. The exhibition 
will be h eld in a brick building with a glass roof, covering 
an area of 40,000 square feet, and Mr. Reilly, the proprietor 
and one of the promoters of the exhibition ,  has undertaken 
to  provide , at hb own cost, steam boilers. main steam piping , 

and covering for the floor. The elassification of machinery 
will , as far as practicable, be the same as was adopted at tile 
Great Exhibitions of 1851 and 1862.-I1·oll . 

-------------.�, .. �, .. -------------

Fln(Unl1," the lUerldlan. 
Mr. George W. Blunt, of this city, who knows as much 

about nautical matters as any gentleman we know, gives the 
following simple m ode for running a meridian line : 

Take a piece of board , or any similar material, and describe 
on it a 1I limber of concentric circles. Place this in the sun ' 
over the center hang a plummet. Observe the shortest 
&hadow from the plummet ; the sun will then be on the me
ridian ; draw a l ine to the center of the circle, and that will 
be the tr ole mei'idian line. This will do to mark the appar
ent time or to correct the compass for variation . 

- .-- -

The Tock-Tay, or L arge House Lizard. 

A correspondent from Eastern Bengal , India, describes (in 
Nat ure) the lizard of that country. 

"This noisy but harmless animal generally finds a lodgement 
in the bamboo and mat houses of the district that are am'
where near the j ungle . It is also fond of living in hollo� 
trees, which give great re�onance to its loud and staccatoed 
cry of tock -tay. It is of a green tint, mottled over with red 
spots ; and suckered feet, like its smaller congener, the tick
ticKee, enable it to run under beam s and bamboos. Its cry 
is, however, very different from the gentle tick-tick of the 
small lizard,being sufficient at night to;awaken the soundest 

sleeper. He begins with a loud rattle as if to call attention ; 
this is followed by another and more imperative rattle ; and 
when every body may be supposed to be listening, he strikes 
in deliberately with tock-tay-a moan-tock-tay-another 
moan-tock-tay-a last and final moan, with which he winds 
11 p, not to be heard again for anin terval . 

In the way of edibles he is fond of a good crust, and the 
common dung beetle frequently furnishes him with a J! i,lce 
de resistance That insensate insect becomes an easy prey, owing 
to his heedle3s rattledum-clash way s ; he is the great extin
guisher of lights at night in native houses, and Europeans 
are also familiar with his strong sustai ned drone, varied by 
intervals o f  silence when he has dashed against some rafter 
or proj ection , or giwn himsel f a heavy fal l ; but he is not to 
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be discouraged, and is soon droning about as dismally as 
ever. 

'rhe drone, ho wever, is sometimes suddenly quenched 
without the consequent thump on the floor, and when this 
is followed by a cruching sound overhead one may safely in
fer that it is tock-tay who has been lyin g in wait for him 
and has snapped up his prey . 

These lizards may easily be caught during the day by slip

ping a noose over their necks while they are asleep in an ex
posed position ;  and when so caught they snarl , growl , and 

snap at their captor in a very ferocious way. I have not 
heard , however, that they are venomous . "  

-------------.�,. ,�.------------
THE CUT-LEAVED BEGONIA. 

This pretty little species, begon i:t Riclta rdsirtlW, is aln -

tive of Natal , and was introduced to England in 1871. In 
general habit and mode of flowering it bears considerable 
resemblance to the well known b. Dregei, from which, how 
ever, it differs, in having laciniated foliage. It forms an el-

egant decorative plant and grows freely in a moderately cool 
greenhouse, forming bushy little specimens covered with 
multitudes of snow-white crystalline flowers . Like all the 
tuberous-rooted species of the genus, it is read ily propagated 
by division ; and if grown near the l ight , these d ivisions 
soon form flowering plants . A compost of turfy loam, leaf 
mold, and coarse sand suits it admirably, and, like most oth
er members o f  the genus, it  requires an abundant supply of 
root moisture when gro wing. Plants of  this desirable little 
species have already found their way into European mar
kets, and it well deserves cultivation as one of the prettiest 
plants in the whole group . 

-------------.�,.�, .. ------------
Ne,v Process Cor Preserving 'Vood from Fire an d 

Decay. 

� . 'fhe following process is by S.  \V. Moore and 
\Veatherby, of England : 

The wood to be prepared is first kiln-dried , v'hich 
process deprives it  of all moisture and much of its 
volatile turpentine and other inflammable matter ; 
it is then p ut into suitable cy linders, in which lime 
and water, with sulphurous acid gas, are forced into 
the pores of the wood under considerable pressure, 
the sulphurous acid being a by-product from the 
wasting of pyrites. 

The wood is removed and dried , and is then ready 
for use . 

When su lphurous add is passed into lime under 
pressure, a SUlphate of l ime is formed which i� so

luble in water, capable of crystallizing as a bisul
phite, which is readily oxidizable and convertible 
into sulphate of lime or gypsum. 

As this is an exceedingly insoluble salt,  it is not 
easily removed , therefore , from the pores of the 
wood , and not only protects the wood by its pre
sence as a non-conductor of heat, but deoxidizes all 
matters which are likely to prove obj ectionable as 
ferments. 

'I'he ad\'antages presented by this wood are that 
its weight is less after treatment than of the same 
wood before kiln-d rying ; a series of pieces gave a 
mean specific gravity of 0 '3501 .  The process for 
working is very much cheaper than that of any OtIl
er yet devi sed ; it is an admirable means for pre

venting dry rot and decay from the action of water, 
as the pores are coated with an insoluble salt ; it 
thns wears longer and vibrates less than ordin ary 
p ine ; it resists the attacks of insects,  and , from the 
removal of the volatile inflammable matter, as well 
as from the introduction of a non -conducting mate
rial . it is well able to withstand fire, the interior 
parts not giving up gaseous matter, which al ways 
so readily inflames. 

The wood. altllOugh answering th ese ends, con 
tains but littl e matter foreign to itsel f. \Yood fiber, 
87'2 ; moisture at 2390 Fah. ,  8'5 ; ash, 4 ';3. 'I'otal 
1 00 .  

The idea here presented i s  much the same a s  that 
noticed accidentally in the late Franco-Prussian 

war ; many houses there were found to have been protecte d 
from fire when they were largely built with lliastcr ; lath 
and plaster walls were absolutely uninj ured by the fire when 
surrounding parts were destroyed . 

• ••• • 
Portland CClnent. 

Portland cement, says !\Ir. H. Faij a, of London , consists of 
carbonate of lime mixed with silica, iron, and alumina , and 
i� made by mixing chalk with mud obtained from the banks 
of the Thames and Medway, in the proportion of about four 
of chalk to one of mud ; in some cases gault clay is used in
stead of mud. The materials are mixed in wash mills, and 
the result, cal led slurry, is run into l arge reservoirs or backs, 
and allowed to settle ; it is then dried and calcined at a high 
temperature,  and a fterwards ground between millstones to 
the requisite fineness. 'fhe wash mill is a large, shallow, 
circular pan built of brick, into which the barro w loads of 
chalk and mud or clay are tipped ; and a supply of water 
being added, the whole is stirred and thoroughly mixed by a 
a set of revolving arms carried upon a central vertical 
shaft. 

The liquid material flowing from the wash mill is raised by 
an elevator or pump, and delivered into a reservoir, in which 
it is allowed to settle ; the water is then drawn off by a sluice, 
and the reservoir refilled from the wash mill. This process 
is repeated until the reservoir is fulI of the deposit or slurry, 
which is then dug out and laid on a drying floor of fireclay 
tiles or i ron plates, heated by flues und erneath, and covered 
with a light roof. The dried slurry is taken to the kilns to 
be burned , being charged into them with alternate l ayers of  
coke ; when sufficiently burned , t h e  clinker is allowed t o  
cool, a n d  is then drawn out at t h e  bottom of t h e  kiln , and 
taken to the crushing rollers, by which it is broken up into 
small pieces preparatory to being ground by the millstones. 
Having passed through the millstones, the cement is laid out 
on the warehouse floor and allowed to cool , being occasion
ally turned over ; this mixes the different days ' work, and 
gives uniformity to the cement produced , and also allows 
any particles of lime still unslaked to slake by exposure to 
the air. In color, Portland cement should be of a dull  bluish 
gray, and should have a clear, sharp, almost floury feel in 
the hand ; it should weigh from 112 to 118 lbs. per struck 
bushel , and, when molded into a briquette or small testing 
block, and soaked in water for seven days, should be capable 
o f  resisting a tensile strain of from 300 to 400 lbs . per square 
inch. The cement should , during the process of setting, show 
neither expansion nor contraction. 
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Diamond Gla!l8 C n ttlng. floored over, and with strong ornamental iron railings for bushels ller acre is not too much to apply to old cultivated 

lands. Especially are ashes excellent for orchards. They 
should not be heaped right about the bodies of the trees, 
but spread over the roots, which extend as far from the 
bodies of the trees as the branches do. Ashes are ellpecially 
valuable as top dresfling on old grass lands, or on lands 
cropped with grain. For root crops they are equally im
portant ; indt'ed, as WA say above, there is no crop gro wn 
and no land cultivated that is not bt'nefitl'd in a greater or 
less degree hy the application of leached or unleached a8h\'s , 
the latter heing the morp yaluahle. " 

In a rect'ut patent trial concerniug the revolving wheel safpty) will furnish all the required facilities for pedestrians. 
glass cutter, .Judge Shipman dAscrihed the form and action For the convAniencp of the latter, kydraulic or steam eleva· 
of the diamond in cutting glass as follows : tors are to he arranged at different stl'pets where the bridge 

'Vhile almost any diamond WIll scratch or tear the snrfaee extends oytlr the city, so as to enallie }lassenger� readily to 
of glass, it is a fact that the value and efficiency of It dia- reach the footwa�'. 
mond to be used for the cutting or severing of glass depends , Uenerally speaking, It is thought the bridge will cost very 
not merely on thtl hardness, hut upon the form, of the cut- considerably less than the Victoria, and be built in one half 
Hng surface. Other gems thun the diamond will successfnlly the time, the surveys h aying revealed much more favorable 
cut glass, l,rovided they can lIe Hhapell into forms similar to enginAAring conditions of line than had heAn anticip.lted. 
th088 of the diamonds used for this purpose. Dr. \\'ollaston, _ ,_, _ 
in the " Philosol'hieal Transactions" for 1816, thus explains I Wood A.shes alJ a Fertilizer. 

the peculiarities required for the glazier's diamond : " In the I 
natural diamond there is this l'Aculiarity, in thOl'le nwdifica
tions of the crystalR that are chosen for this purpose, that 
the surfaces arl', in general , all curved, and, consequently, 
the meeting of any t wo of them prespnts a curvilinear edge. 
If the diamond is so placed that the line of the intended cut 
is a tangent to this edge, near to its extremity, and if the two 
surfaces of the diamond laterally adjacent be e(luall�' inclined 
t{) the surface of the glass, then tht' conditions necessar�' for 
effecting a cut are complied with . 'l'he curvature is not con
siderablA, and, cons"quenH�', the limits  of inclinution are 
very confined. If the handle b.! t oo much or too lit tle ele
vated,  the one extremity of the (' u rve will he made to hear 
irregularly upon the glass, and w i ll plow It ragg'l!d groovt' . 
by pressure of point. But, on th" contrary, whell the ('on
tact is duly formed, a s imple fissure is effected, IlS if lJy late
ral preRSIll'e of the adjacent surfacAB of thp diamond, d iYArted 
equaIl)' to each side. The f'ffpcts of inequality in the latt'ral 
inclination of the faces of the diamond to the surface of the 
glass are differpnt according to the degrAA of inequality. .  If 
the difference be very small, thA cut may still be clean, hut, 
as the fissur!' is theu not at right angl AR to thA surface, the 
BU bseq uent fractnre is found inclined accordingly , "'hf'n 

an attempt is made to cut with an inclination that deviates 
!It ill more from the perpendi('ular, the glass is found Ruper
ficially fla wed out on that side to which the grAatf'r pressure 
was div!'rted, and the cut complet!'ly fails . " 

.. . .  
The Electrical () ondUlon of A.1r I n  tho A rctic Region i 

M. Yikjander ,  during onA of the recent Hwedish expedi
tions to the arctic regions,  mad!' Axtended investigations into 

the electrical condition of the air thAre ('Xisting. All of his 

observations agrpe in showing that the atmusphere conducts 

electricity at temperatures relatively high, It circumstance to 

which may be attributed the absAnce of thunder and the pre

sence of the aurora burealis. It has heen fluggested that 

this is due to t11A great humidity of the air in such regions ; 

hut it is evidAnt that thp phenomenon must bt' ascribed to 

oth"r causes, since the sam!' t IJmperature and the Hame de

gree of humidity do not prod uce a like effect in lower lati

tudes. At less temperahues, _4' and _130 Fah. , and below, 

the air isolates better. 
Uenerally the arctic atmospht>l'e apppars to he positively 

electrifiell, ami the earth negatively. In several instances, 

the air was effectively elpctriG of itself, and thi� not due to 

terrestrial induction. Dnring certain periods of the spring, 

at a time when the air isolated relatively well , both ground 

and air Wl're charged with negative electricity. This change 

of electrical state of the atmosphere was not a constant con

sequtlnce of greater cold ; bnt when the temperature had been 

lowered for some time, tht' air had an evident tendency 

toward a negativtl condition. 

There seems to be a natural connection between these facts 

and the aurora. During the months of January and Febru

ary. the latter phenomenon appeared dail�', and was {'spe

cially noticeable on the 19th and 26th days of the latter 

month. It then disappeared , to reappear, how"Y"r, on tht' 

2d of March. 
At the same timto', chang{js in tht' electricity of th!, air 

were observed, suggesting the theory that the negative elec

tricity, deprived of the possibility of discharging itself into 

the aurora, was obliged to accumulate in the lower atmos

pheric strata, which isolated rAlatively wI,ll. From the 2d 

to the 1 1th of Mare-h, the aurora returned ; and during this 

period the air was in a good conducting condition, or t'l;!e, 

when effecting isolation, was positively charged.1 Subsequent 

to the latter date, the auroras ceased ent.irely, and an inter

val supl'f\'enpd, of low temperature with negath'ely electrified 

air, which lasted until the increasing light of the Reason of 

the year precluded furthAr auroral OllSArYatiolls. 
• • • .  a 

The Royal Alllert Bridge. 

The Provincial Parliament some time sinc.e passed an act 

for the construction of a bridge oyer the St. Lawrence river 

at Montreal. L'p to the present time the surveys have been 

completed, and t.he future plan is in process of elaboration. 

The length of t.he bridge proper over the river will be 7,300 
feet ,and of the viaducts in the city 5,000 feet, making the 

total length of the structure 12,300 feet. The main span, 

of 600 feet in length and 160 feet above water, wil,l extend 

over the navigable channel. On each side of this principal 

span there will be one of about 350 feet, and the remaining 

I!pans will average some 300 feet, or such other dimensions 

as may be established when the cost of stone piers with iron 

superstructure is fully considered. The piers will be very 

heavy, and those in the watN will be built after the manner 

of the s imilar portions of tha Victoria Bridge. 

= The style of iron superstructure will be open lattice work. 

The rail level will bA on the lower chords. Twenty feet 

a.bove, a floor will snpport the ordinary carriage traffic ; a 

second floor, twelve feet above the first, will give facil ities 

for city car traffic, several lines of  rails being placed and the 

train drawn by dummy engines ; the top of the bridge (to be 

How clln I best utilize that big heap of ashes out by tha 
wood pile 1 '1'his is a question which we have no doubt that 
hundreds of the some odd thousands of farmers who read 
this paper have suggested to tllemselves, now that the 
milder weather renders drafts on the wood pile less frequent. 
In nine cases out of ten, we wager that the speaker's excel. 
lent spouse immediately remarks that she is about to sell 
them to the soap maker ; and the money ? well, that is her 
perquiRite, and it would be very ungallant on our part to 
ven ture It suspicion as to its outlay. Still , we dislike to see 
these ashes go to the soap boiler, and perhaps a word as to 
their value to our farmer frilmd may cause him to think as 
we do ; so with a word of apology to both madame and the 
soap man for our unwarrantable interference with their little 
traffic, we venture to suggest that those ashes are very mueh 
more valuable as fertilizer than for lye. 

"'I' suppose that e\'ery agriculturist now-a-days has some 
general idea of the principle of restitution ; that is to say, 
the elements necessary to the growth of vpgetables must be 

Most farmers still sell wood in the cities and villages ; and 
rather than go hume empt�·, tht'y shoul d carry hack ashes 
and other fertilizers to rt'place the potash, lime, and phos
phoric acid that have heen carried off in the crop!! and ani , 
mals sold. A�htls Khow imml'diate effpct from tllf,ir appl ica · 

-tiol1, and at 1,hA same time last long in the soil . 
• • • • •  

DECISIONS OF THE COURTS. 

United StatelJ Circuit Court.--Dlstrlct of Ma8!1a
chuse"". 

PATIeNT DRL·SI{-THOM.\B }:.  llTRPJl Y c t  al. 1',>( . I . .  \ t·ltE:XT K I S�Ll:XO el fa, 
LIn Equity.-Rpfure :-:;nRP1,E Y ,  .J . - Uctober, 1 �74 . ) 

Thl� WU8 8 suit under letterR patent for an improved bJ'ulSh . grunted t o  Francis )JcLaughllu , .January 1 1 ,  18,(), being the same patent that was in
yolvtd in the Auit  of MUi'phll et al. ·l'N. Ew�tham it ul. The object of the �lcl�aughlln invention w a s  to  obviate th(' danger of brea k i n g  gl ass and in .. 
juring the surface of wood or other tmbstances to be washed or dusted. b\' 
c����t 

1�i
t
t�e t��:ii���:3��' stJ��t h��:�th�h�ft:� fens t,e;ns

r
?g�h�� ��o��!�n 

t � 
fnsert a rubber band, one edg-e or angle of which should proje(�t outwa.rd 
and prevent Injurious contact het ween the bruRh head and the surfa c(' tu be 
cleaned .  The novelty of the invention Hud the scope of t lw pnt e n t  w t'rll 
fully discussed tn the caRe above referr e d  t o .  * 

Decree for Injunction and ac(�ouut as prayed for in tl l t� bil i .  { J. L. Newton . for complainantR.  J. T. lViTRon ,  tor defendan t ij ,  

replaced ; and if they are not, the crop either fails utterly, NEW BOOKS AND PUBLICATIONS. 
or at hest is deficient in hpalth and growth. The amount of WOOl)}lN _L"I1l BRICK Ilen,DIN(ls. WITH DETAILS, containing One 
thpse elemeutH, phosphorus, lime, pota�h, and spveral Hundred ami i'lixt�· Plates of Plans, EleVlltions, etc.'., with 
othArH, to hI' replacpd varies according to the vegetablf's cul- Descriptive L(,rter Pre�8. Two Volullles, T,arge Quarto. Price 

t i yated. Thus a potato crop from sevon and a llalf acres of I $l�. New York l'ity : A . . J. Bicknell & Co. 

I d k h d . "re know uf nu l'�C�llt puh ltcation which w1lJ. prove uf su lIluch u t i l i t y  t o  au ta es away t I' Hee constItuents of four wht'at crops, ar<'hltect s and bunders " s  that the Utle of w blch Is above writt e n .  T h e  lIr.t 
besides ahout IlUO pounds of potash. The avprage turnip Yolume ,  .lust Issued and now before us,  <,ontain" tlfty-four deSigns, carefully 
produce of the Hame area removps thA seAd constituents of dra wn a nd evidently reproduced In jilCilll.i/e from the han,Uwork of sODi e 

four wheat crops and about 1 ,000 pounds of potasl! . Himi- of the foremost architects in the country. TheHe are accompanIed wltb t'onns of SDcclflcatlons,  descriptions of df'tat l� ,  and o ther explanutory matt�r larly alHo grapes, dover, peas, beam!, lucerne, and nearlv all calculated to he of dl l'ee t  practical UKe t o  t h e  profes.iou . To architects 
leguminous vt'getables remove potash in immense qu�nti . " esldlng I n  countt·y and "uburban towns,  w e  " an espec ial ly commend the 

ties. It is e\'ident that in such cast's potash b the matprial I 
work, u. It abounds lu de.lgns for rural dwellfngH. al l  of wb!eh are hand

which the land most requires to producA a new crop. To ' 
some, and 8ume artistically elegant . }Ir . . \. J. BIck n e l l ,  pu!)ll sher of tbe 
Ame1'ican BolIde" , under whose supery lsl on the huok haH been compll e d ,  

buy potash and add it to the soil would he expensi ye ; true, deserv", great praise for the admirable a n d  painst aking care exhI1IIted I n  Its  
it may be procured in  cOIllI)ination with other substances in  page s .  Both to hIm and to the publishing house of whIch he Is the head , the 
various fertilizers, 1m t there is a much simpler source for public ba. long been Indebted for the produetlon o f  arrhltectural works, tbe 

it, and that source is the a�h heap. which otherwis" the eflcct of which Ill".t he gradually to substitute, for the n ormally uncouth 

edUlces of American tOWllR,  stru('tUl'eA Which combine the princi ples of 
soap man purchases. sclentllit' bun ding wl tlt exterlo.s denoting taste and arU.tic skl1L 

ProfessQr Storer, whose l'ecel\t PUI'''!' on tl:e fertil izing TH}: PHIYAT}: I,u',: 0.' .\ K I S'G .  Compiled by John Banvard, 
properties of wood ashes we find in the Bulletin of tho Bus- A rtist. U70 pages. Price $2.2,;. X6lW York cit� . . The J,jterary 

sey Institution, gives the latest information on the value of  IlIl d  Art Publishing Company, &J6 Broadway. 

this most useful material. He says that the analy�is of thir Thi. book Is alleged to contain a trutbful memoi r of the Prince of Wsle, 
afterwards George IY . ,  of England.  

teen samples of house ashes shows a range of from 6 to 10 '8 N�:w YORK STATE HAll,ROA)) REPOR'!'. 
per cent of potash, and from 0'4 to 4 '6  per cent of phosphor
ic acid. The lowest perceJl.tages of potash, (j to 6 '5, wllre 
from ashes of a mixture of maple, oak, and white pine 
wood, collected hy a soap boiler in a conntry villagp. '1'he 
highest percentages, 10  to 10 '8, werp in ashes of mixed beech, 
birch, and maple in one case, and in those of pitch lline in 

We are Illdebted to Hiram Calkins,  li:s" . ,  !.Jlerk of Assembly, for a copy 
of the State Engineer ' s  Report for 1873. We also ackno wledge the receIpt , 
from same Aource.  of n COpy of the U Clerk ' s  �fanual" for 1875. 

Ilttnt �mtritan and 
the other. Eight of the samples ranged, as to potash, from Improved Trell1!1. 7'4 to 9 '5, the average of them, as well as that of all the Timothy L. Buell, Marietta, Ohio.-Thls is a trellis made of wire 
thirteen samples, being about 8t per cent. 'l'his, it must be bands or rings and stakes and posts, the rings being attached to the 
borne in mind, is the proportion of the chemist's potash or stakes and post..., so that the trell!s may be folded up when not 

IWl,roved :  "'ater Closet Valve. 
oxide of potassium, and corresponds to about 10� per cent in use. 
of the potash of commercp, which is an impure carbonate and 
hydrate of potassium. The average of phosphoric acid in Edwiu O. Ilrinckerholf, New York clty.-The weight of the penlOll 

using this water eloset forCeR down rods and ,'alves, eompresslng 
springs and bringing the openings of the valves opposite the open 
ends of the pipe, so that the water may liow freely, and may oon
tinue to liow as long as the weight of the person rests upon the seat. 
As the weight of the person is removed, the elusticity of the springs 
miReS the rod and the valyo, stopping the flow of the water. 

dry commercial wood ashes, whether unleached or leached, 
is ahout two pt'r cent, II. much leBR quantity than would be 
inferred from the composition of the " pure ash " of many 
woods.  

This phosphoric acid is  also a valuable fertilizing material 
in the majority of soils. The balance of the elements con
tained in the ash , namely, silica, alumina, iron and man
ganese oxide, lim!', soda, etc. , are of no or little account, so 
that, on what th", potash, first, and the phosphoric aeid, sec
ond, contained, mainly depends the value of wood ashes 
as a fertilizer. The material is besides a useful dressing 
for the ground about orchard trees, as E not only impronls 
the soil, but prevents in considerable dAgree thA inroad" of 
insects in the roots and bark. 

It only remains for us to show that there is not . m!'rlily a 
loss to the land effected, but that a direct expenditure of 
money is the result of using ashes in a manner otherwise 
than we have pointed out. In order to thrive, the farmer 
must kiep his land in producing condition, and, as we have 
already remarked, to soils which require potash, potash must 
be returned. Potash is worth about six cents a pound, and 
pllOsphoric acid is sold in the New York markets for about 
12t cents for the same quantity. A barrel of wood ashes is 
bought by the soap maker for say twenty-two cents, and it 
weighs 125 pounds. These ashes contain on an average, as 
we have already shown, 8 per cent, or 10 pounds, of potash, 
and besides include two per cent, or two and a half pound�, 
of phosphoric acid. According to the above prices, the total 
value of these substances is 91 cents, and therefore a barrel 
of ashes is intrinsically worth as a fertilizer nearl�' five 
times the amount for which it can be sold to the soap manu
facturer. 

" Ashes, " says the Rural NetIJ Yorker, " contain essential 
componpnts of all crops. They should not be mixed witll 
compost (there is no gain in so mixing them) but applied 
broadcast directly to the soil, whether it is gras� or arable 
land. 'Ve never knew a farmer who could get more ashes 
than it was profitable to apply to his land. One hundred 

Improved Saw-Burring Tool. 

J<'ranklln .T. Martin,Wllliamsport, Pa.-Two angle plates, about the 
len gth of four or five saw teeth, are holted t{)gether adjustably, so 
that a channel i� obtalnt'd betweeu the plates for the reception of 
the edge of the saw between them. The channel being wldenod or 
narrowed, Ilccording to the gllKe of the saw to be burred, by shift
ing on!' of th!' plates on the other, this tool is placed on the edge 
of thp saw, with the bottom wall of the channel ugainst the point,; 
of the teeth, after the saw has been tiled . The operator then gently 
tav� It. with a hammer, and thereby burrs the point" of the teeth a 

little, flattening them slightly on the points, and making them of 
unlfOl'1ll width and length. By this burring of the teeth the IiIlW is 
prevented from dodgtng out of its course, and it makes the lumber 
much smoot.her than the teeth are capable of IlS ordinarily dreEsed. 

Improved Safc, 

George Damen, Brooklyn, N. Y.-Thls inventIOn consists of 
safe havin g  a sene� of pigeon holes or recesses arranged equid Istant 
from a center spindle, which e[lrrie� a rcvolving face plate with 
apertures fitting the pigeon holC5, so as to open one of them at the 

time while closing the others, and locking thorn all by means of 

suitable spring bolts poteriug rear holes of the face disk In moving 
the disk forward. 

Iluproved Car Axle Box. 

Benjamin K. Yerbryck and Thomas Newberry, Chicago, lll.-The 

object of tbis invention is to improve the axle boxes of railway cars 
in such a manner that the covers or lids are locked or fastened in 
an absolutely secure manner without the use of set screws, springs, 
or other devices. The lid is hinged to one side of the axle box, and 

provided at the other side with a groove and cam, into which a piv

oted latch piece with eccentric cam Is swnng, thus locking rigidly 

the cover. 

Improved Attachment "or Inj ector. 

David Lees, of llIrmlngham , assignor to himself and S. C. Stewart, 

of Tyrone Forges, Pa.-Between the valve and nozzle of the inJec

tor Is a laterai tube, in which is placed a valve. held Inwardly and 
away from Its seat by a spring, until the pressure of steam is suffi
cient to close it. Until this occurs, the water of condensation is 
all'orded an outlet, and thereby the starting of the injector greatl�' 
facilitated. 
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Improved Washing Machine. 

S imon W. Shanks, Benton Harbor, Mich.-An endless chain of 

slats passes around two wheels attached to a shaft, the journals of 

which work in bearing i n  standardB. By this construction , a longer 

rubbing surface is formed for the clothes, and the spaces between 

said slats allow the water squeezed from the clothes to 1Iow olf 

freely. Jo'our coiled springs hold an upper rubber down upon tho 

olothes, and at the same time allow said rubber to yield to adapt it
self to the varying thickness of the clothes being operated upon. In 

using the machlnc, the clothes are inserted between the lower and 

upper ruhbers, and are canied back and forth bet ween said rub

bel'S by turnlnl( the {'rank, 1Irst in one and then in the othflr diree
Mon . 

I mprove d  Paper Bag Machine. 

f 'harle� H. Kellogg. East I.everett, Mass.-ThQ paper pa;ses over 

jlui,le rolls and between feed rolls. which draw It from the paper 

roll and present It to the folding tabll' over longitudinal bod�- fold

.. r�, the margin heing at tho �ame tilDe drawn under a pasting roll.  

The paper rests on a currier, which reciprocates between the feed 

rol ls and the head, and conveys the paper forward to the cutters, 

its complete reciprocations I)orresponding in numher with the 

�trokes of the cntter" . The carrier turn" the f('ed rolls by the beits, 
• wd a coiled spring is applied to pnll the CUITif'r hack after carrying 

the paper forwarll. The b 3lt' go hack without turning the feed rolls 

1J.lck, and engage th" roll� by ratchet� and pu,,;ls, to turn them for

w,"'d when the belts are p ullcd forward hy the (-arrier. .\ cross 

hl"HI carries a forming plate, o¥er which the tubular portion of the 

hag is to he folded, which is moved down upon the sheet of paper at 

the Harne time thut the cutter goes down, and it is held while the fold

ers al'l' performing their work . •  \ftel' thi, forming plate comes down 

l)l1 the paper, the longitudinal fold!'I" lire thrown over, folding the 

paper and Kticking the e<lg<,'! togpther h�- the past<'(1 margin. After 

these fol�erH are turned 0\'01', they are held while the hottom is 
folded and till the bag i� ready to h!' di�charged. 'rhey are then 

thrown huck by springs_ Before the folders go back, the bottom of 

the bag is folded and pa�ted, the first opera tion being by the hori-

1.Ontal 8prood('r8, which fold in the side parts against the ends of the 

folders and the tahle. As soon us the sides of the ends of the tubes 

are folded in by the action of the spr('ader8, the paster rises and 

pastes the upper and lower corners of the folded bottom, above and 

below thc spreader. The object of this pasting operatio� i� to nnlte 

one of the "aid corners to the middle of the bottom or end portion of 

the bag, and the other corner to thc first corner, which will result 

when the c()rner� have hcell follled. The lower vertical folder bas a 

pressure roll connected with it, to press the ends together aft.'r they 

are folded, und stick the paste. There is also a little projecting 

stud on the upper corner of each folder, to throw it olf u little 

when it cam('s In contact with the paper, so ItS not to tear or cut it. 
A little coiled spring regulates the pressure of the folder on the 
paper. The discharger, being under the lower part of the bag and 

pushing against the folded bottom below the center to dm w it olf 
from the folder, thrusts the lower edge of the bottom forward and 
presents it t(} rolls, so that, in drawing it hetween them, they fold 
the bottom down on tbl' uPl'er sidl', l'!'atly for folding up for pucklng 

in bales or hoxes, 
I Ulprove d 'rea Kettt e .  

Hurrlet Gray, Ma rquette, Mich,·  ·'1'1", "uhject of this  putent Is  
l in improVl'd u'a k.lt(.le, b�' which th" R)lilling and boiling o\-er of 
the water is pren'nted, am! al�o tht' heat i�suillg at the top purt is 
utilized for the pUl'po3e of keeping article.; Wllrm 01' cooking there
with. The kettle is provided with a fUUllel-shaped top rill1 awl ollter 

(.�()vpr, and nl:-;o wHh an interior Ilerfol'ated eOytH', having un utl.iust

Ilble slide pla tt-'. for opening or eli):o;ing the �t e.l lu-iJo',.';;lli I lK IJHrt'o-
rntiow�. 

Impro ve d Da .. h Board. 
Christiall C. Hchwaner, Wintel"""t. Iowa.-'1'he fra me ror thl., L1u.h 

for buggies alld other vehicles i, �o formed that it may be COll
trac :ed or expanded should the It'ath .. r cover be mad" too tight or 

too loese, and also Sf) that all the �titehl llg may bc done bt'fore the 

said ooy('r is applied to the said frame. 

Iinpro,'ed "Vlndo,v Shade Fixture. 

Charles De Qnillfeldt, New York eity.-'l'he main objection to the 

shade fixtures with "piing rolll'rs hlUi been the sudden escape of the 
shade from the hands of thc person trying to adjust the same by thtl 
action of the spring, 80 that the shade i� wound up with great 
rapidity around the roller, nnd ('x posed to injury. This invention 
Is designed to prodnce the absolute and positiVi' stopping of the 
�hade at any desired point, by means of a notched hub of th(' spring 
rol ler, haYing sliding disks, in connection with u covel1ng roller 
cap, provided with a brcuk piece for stopping the roller and di81, s 
when turned in one direction by the spriug, but admitting the pas
sage of the disks in opposite direction for the unwinding of the 
Ihade. 

Improved Sa", G uruBle r. 
George Wushington Griswold, Potters\;lle, N. Y.�'I'he clampR for 

holding the saw are on the ('nds of screw", one of which passes 
through the end of the handle, and the other through the end of a 
bow. The other end of the bow is contined on the outside of the 
handle. The bow rises up from the screws to give room for tIll, saw. 
A cutting cylinder is made with a shunk, whleh passes through the 
sleeve, and has one or more slots through its "urface. Cnttel"", 
passed through the slots, are inserted from the ond, and are heveled 
at the inn!ilr ends, so that they corrl'RpOn(1 with the "urfnee of the 

cylinder. The cutters cro�s " \lch othel', and their edges pl'Ojeet 

Buffici('ntly to wl{(' u thin ehip from the saw as th!' "yl indf'r r,'voln's. 
Improve d Ticket Printing Madl i n " .  

James Anderson , N e w  York city.-The paper is drawn between a 

pair of printing rolls from !l sp ool , printed and caused to Issne from 
the case and passing bet ween cutter3 which cnt off a ticket at each 
half revolution of the printing rolls, one cutter bping forced down 
by a spring, which Is restrained hy a cam while the paper is mo\;ng, 
and released by it at the proper time for the cutter to stIike. A� it 
may not In some cm;es he desiruble to use a cam inl!<'pendent of the 
printing rolls, alld geared to them in this mUlln('r, the cutter may be 
lifted by a push pin and le\-er, to h .. worked hy hand before turni n g  
the rolls, one of whi ch may ha,-e cams to hold the cutter lip as so::>n 
as the roll is turned far enough, so that the pnsh pin may be 
released hy the thumb to leave thl' cutt€'r free to be thrown back 
by the spIing. 'l'here is a little frume to prevent the printing roll 
from turning back ward or forward while the cutter i" down. It is 
tl1pped to relea�e the roll when the cutter 1100s by arm�. This in
strument is designed essentially for making tICkets to be given by 
the conductors to passengers when they pay their fares, so that they 
can be detected in case they .10 not give them ; but it is equally 
adapted for other purposes. 

Improved BlnCler for Roll (Jo upllng�. 

James Gillespie, Cleveland, Ohio, assignor to himself and William 
Garrett, of sume place.-The object of this invention is to provide, 
in place of the leather belts used for binding together the spindie 
'Ind stretchers in rolling mills, an Improved spring binder, that 
may be quickly applied and wken olf, so as to secure the stretchers 
tightly during the motion of the rolls, and to prevent completely the 
slipping olf of spindle and roll-connecting boxes. It consists of a 
wire bindel', with spiral spring part and hook and eye at the ends, 
for being til!'htl.,- fastcnM aroun d  the roll-connecting spindle and 
stretchers. 

J titutifit �mtritatl. 
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Improved Cooking Stove. 

Edwin O. Brlnckerholf, New York city.-This cooking stove Is 

provided with an arrangement of flues and spaces, so that when the 

stove is used for baking purposes It may be heated quickly, thor

oughly, and uniformly, and with a comparatively small amount of 

fuel, and that when used for boiling purp08(,8 the entire sto,-(' need 

not be heated. 

Improved Horile Power AUachlllent. 

John George Merchen, Lowden, Iowa.-In the ::Jpright bars of a 

drum are fonned holes to receh'e the ends of cords which pass 
through guide ey('s formed in pulleys pivoted to the upper ends of 

short studs attached to sweeps near the edge of the platforal. 1"1'0111 
the studs the cords pass around guide pulleys pivoted to the upper 

ends of oth('r stnds, which are made higher than the stnds first meu

tion('d, and ihe lower ends of which are attached to th(' outer ends 

of the sweeps. To the outer ends of the cords are attached loops to 

which the horse reins are designed to be attached. The studs sup

port the cords and the reins at such a hlght as to be out of the way 

of the douhletrees and whlffietrees, and so as to pre,-e1lt the hOn!!ts 

from getting their fc('t o,-er said co I'll or reins. The driver, hy turn

Ing the central drum, draws all the reins taut at the !!arne time, IInll 

is thus able to readily control all the horses. 

Im proved Hitch Hook Cor Street (Jar ... 

Da,;d Demarest, New York clty.-Thls consist in a bill or head 

formed upon the point of the hitch hook of street cars, and of such 

a size that the coupling link of the pole shoe can be readily rals('d 

over it when the horses are in line with the cor, but which, when 

the horses are In any other position, will force the side of the link 
of the pole shoe beneath the shoulde .. of the said bill, and thu. pre

yent the detachment of the horseH. This Invention will preyent the 

running away of flighten('d horse" that huYe beoom(' accidentally 

detached from their car. 

Improved Sole a n d  Heel Sh ave tor Boots and Shoe". 

Funny M. Foster, Leicester, Ma&l., executrix of George P. F08ter, 
decea"cd_-The body of the knife is slightly Olln-ed, and it" side 
edges are rloy('tailed Into the stock. A screw passes !hrongh th(' 
stock , with its end bearing on the long end of the Im-er, and exerts 
a leyer purchase to foree the short end against the beveled or doYe
tailed side of the knife. By means of this lev('r the kni fe is forced 
down Into the dovetnil, kept finn, !lnd pI ('vented from chatter

ing when in nse. 'rhe leyer also prevent� the knife from getting 
loo"l' or starting out. By lowering the screw, the knife ma�' be 
slipped frol11 th .. dov/l!<IIIH and taken out for Hharpeniog- and other 
pllrp",...". 

Im pro ved Sa nd-Papering 111aehlne. 
Valentine Hepp, Chlcugo, IlI.--·The frame which carnes the heads 

around hae It hollow shaft, with a shaft nmning down through it, 

and carrying a large "I'ur whe .. 1.  which gear>! with the pad earner, 

80 as to divid(' the 1I10tion hetwe('n th(, carrying frame and the 
driving shaft, in such a manner as to obtain the requisite rapid mo

tion of the pad carril'rs without having to run either the fnull!.' or 

tlf(' d riving "haft lit a high sp('ed . 

Improved Chlld'" Carriage. 

,I . Mam ill 1,('wi8, North Rpringtield, Yt. � The two a xle, are eon

nected l.Iy a reach of two lllall€'Hhl(' iroll rod", w ith u spring near 

about the middle for supportinK the front portion of the body. 

Ordinal'�- C sptings on the r"ar axle slIpport the rea r end of thc 

box, by whkh It is tll'Hlgned tl) siml'lif�- and cheapen the construc

tion conslderahly, whilt) at thl' Hame time the carriage Is ('qually us 
strong and more elustle than t h .1fe i l l  whleh the body .nil" cli n e  
d o w n  li n d  connect with t h e  f,'ont axle t o  form the reach, 

Improved Wa"hlnlr Macli ine. 

Jo'l'tlnch M .  )I Yl'l'S,Wind,ol', Mo.·�Thls inyentlon is a r(,II,,1' to which 
clothes are uttllched, and a seml-"rlindlical "",,ilIating' l'lIhb€l', pro

vided with a slot through whil'l. till' clothe.; pass, and l'e�ting upon 

a roller bed, or "'julyalent 8ul'fa('e. When one �ide of tho part of the 

clothes being operated upon htl. been sufficiently rnbbed, the ru1,ber 
is  turnt'd once around in sueh a direction a� to reverse the position of 
the clothes betwe('n the rubh('r and the roller, and the ruhber Is 
again osciJIat('d. When this part of the clGthes has been snfficlently 
rubhed, the roller is turned to roll the washro part of t.he clothes 
upon It. and another part Is operated upon. I\'hcn the artlclc has 
heen wholly washpd, it. is d('tached and another is applied. 

Improved Magazine F ire .\. rm. 

Edwin _L Prescott, Hatfield, �fas3., assignor to Prescott Pistol 
Company, of same place.�The invention eonslsts of certain pecnllar 
devices and arrangements thereof for throwing out the case of the 
exploded cartridge, feeding the eartridge to be fired into the barrel. 
and retaining the eartridgcs in the supplementary barrel or maga
zine while the discharging barrel is being loaded. Two springs in 
the magazine are used for holding the carttidges from falling out 
when the harrel is tnrned down, Instead of one spring and a notch 
in the barrel, as herel<.forlt. A spring catch is combined with t.he 
stock and the groove into which the head of the cartridge is re
ceived from the magazine, to catch the 1Iang'" and hold it ugalnst 
heing thrown or kn ocked out before the 1Iange rises up. 'rhc slide 
is connected with thc arm by a connecting rod, for working It by 
said arm, instead of a toothed segment on the urm and a toothed bar 
on the slide, which is a simpler und cheaper arrangement, and works 
more accurately, A little cam on the ('nd of the rod connected to 
the silde is thrown up above the top of the slide to raise the car
trid� above the top of the slide while being moved up to its posi
tion hehlnd the barrel. This avoids the loose Joint, which is objec
tionable for Its rattling noise and uncertain action. The spring 
cateh for fastening the barrel and the breech u'gether Rwings vert.!
cally 0/1 a horizontal pivot, and is pro,;ded with a thumb bit di
rectly in advance over the top of tho harrel. so that the thumb of 
the hand in whi ch the al'lll is held may be used for unlocking the 
barrel to swing it down for 10adinl'1', hy merely pushing down on the 
thumb bit, and al"o so that the pr(,8'ure exerted for llnloekin.'l' tlwm 
also tends to force the harrel down . 

Improve d  Featberlng Paddle ""hee l .  

Bcmhard Vater, New York city.-This is an improved construc
tion of paddl(' wheels for steumbout�, by which the paddles paN! ver
tically into and through th(' water, so as to utilize the full amount 
of power with less agitation of the wuter and ,;bratlon of the vessel. 
The Invcntlon consist·s of n paddle wheel with vertically arranged 
paddles, that retain their position during their passage through the 
water by the rotation of the supporting frame In connection with 
the action of intermediate gearing, and a oentral stationary cog 
wheel on the gear wheels of the paddles. 

Improved Spring Equalizer. 

Tholllas L. Guest, Pottstown , Pa.-The forward and backwurd 
throw of the body 0 f a carriage, as the wheels descend and r1!!e from 
a level in passing through a hollow and over an obstrUction, are lim
ited to the amount of play given to a stay rod, and the movement 
of the said body within said limits Is made easy by the play of piv
oted cross bar>! in their beuring·s. 

Improved Holder Cor Ornament8, etc. 

Walter J. Garvey, St. LouiS, Mo.-The object of this invention is 
to provide means for holding up the ornaments which are placed 
upon ceilings until they can be fastened thereto ; and it consists In 
a spring holder made adjustable as to length, capped with rubber or 
other soft material, nnd with a spring at the other end, to hold It In 

place. 
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Impreved Drag. 

Wilson Gardner, Wheelersburg, 0., assignor to himself and L. Sal. 
laday, of same place.-The pulverizers und fUITowers are connected 
with the same carriers, so that ground may be laid olf in rows for 
planting as fast as It is hrought into tine tilth, und by the same op
eration . 

Imp roved Blind Stop. 

CharI"", E. Steller, MilwaUkee, Wis.-A sedes of slats pivoted in a 
framc is connected with an opening and closing bar. A slight pres
sure of a cam against the sido of the bar serves to hold it and the 
blinds In any desired position, while a tighter pressure makes tho 
blind Rlats stand 80 flrm that no wind or �torm can cause them to 
mttl e. 

Improved <-·halr. 

William '1'. Doremus, New York city.-In this device, when th" 
oover is put under pressure a roller wil l  be turned In such a direc
tion as to tend to coil up spring'!', All liS to give elasticity to the back 
of the "hall'. 

Improved Printing Press. 

William K Gump, New York city, assignor to MI's. Maria L. 
G ump, Garden City, �. Y.-By operating a lever, the platens will be 
brought up agaillRt the form . t;pon the rear of the upper parts of 
the end frame� are formed cams. which take up all the play of the 
joints of the rods, al'ms, and levers, and bring the plal<ms against 
the form full�' and squarely, and thm insnr ... a full, c\('ar, anI! clean 
inlpression. 

Improved Wa"hlng Mael1lne. 

'l'homas St umUl , Ada, 0.-Thi8 invention has for it� ohject to Im
prove the eonstructhm of the washing machine for which letters 
patent were granted to sume Inventor )Iay 5, l F�i. By moving the 
free enLl of a lever In one or the oth"r llirection, the u prights and a 

rod or shaft and Its attachments may he raL�ed anrl lowered to raise 
the clothes out of or lower them into the water. To the uprights 
are attat'hed the ends of a dasher board, against which the clothes 
al�' pres�ed, anll. which has numerous hol"s formed through it to 
allow the suds to readily "8(,lIpe. 

Impro ve d  " elodpede. 

Edwin Crother and �lich('1 llergeron, HackensaCk, N. J .-In this 
velocip('de the rider can usc either his hands or his feet, or both 

togethpr. 1<, eontrol the direction and uncouple one of the wheels 
for turn ing cun-e5 in the road . When the strain upon the spring 
ceases, the reaction throws th(' conpling Into genr with the wheel . 
II"d both wheels becom(' prop"lling- wheels. 

Improved ('ar () o u pl lng. 

Bl'njulllin J. Rirmans, Blackshear, G a .�When two cars are run 
together, the link of one car will enter the hole of the bumper head 
on th .. other, strike against a plate, and pnsh the inner end of a 
leyer to the rearward, which movement of the said lever withdraws 
a cutch ami from another lever, and allows the pin to drop through 
th .. 1ou111per head and link, cOllpling the I·ari!. 

Improved Bo b Sled. 

J uhn VI'alUpach, RhakoJlee, )iinn.--Pivo(s and holes in the tongne 
roller are contrived 1<) allow thl' pins to play up and down freely as 
the roller Is raised or lowered at one <'nd aho,'e or below thc other 
by the riRing or falling of one of the runners independently. The 
hounds extend forwa rd of the hind healll each side of the reach, 
and ('ross ban; conncct them Itt the f" ont, ahove anll helow the 
reaeh, tu hold the hind beam so as n ot to roek "�th thl' runner>!. 

Improved ( )orn Plall l l'r. 

A l>l'lllU :'Haley, Martin, Mich., Uli •• ignor to himself und Joseph L 
titaley, of same plaee.---'l'he slide,; are so a1'l'anged l'€'lath'ely to each 
other that the opening through 011(' registers with the passage 

through the pocket when the <'ther does not, thus pnabliug one to 
close and tbe other to open loy one and the same movement of the 
two 811<1(',;. The construction of these jaw< and Rlidl's is Bnch that 
the jaws open and make a good opening in the ground before the 
seed drops, whieh allows the seed to scatter as when planted by 
hanll, and they open so that the Reed can he seen aftcr dropping, 
and bafore the jaws are Iiftcd ou t of the gronnd, so as to be certain 
of the perfect actlo/1 in every case. The machine also opens the 
ground, so as to Insuro the covering of the soil perfectly. 

Improved Organ Reed Board. 

Jolnl U. Lomas, New HaYen, Conn., assignor to Bernard Shoning
er, of same plltce.-A partial set of reeds is Inserted below the 
sonnding board, which come within the length of the bass reed 
valve. By this means there are added to thc treble as many recds a;; 
can be supplied with all' by this vulve, thereby making no differellce 
in the reqnlred touch of the keys. 

Improve d CODlposUlon lor Irllllng Teeth. 

Erwin Erlenmeyer, Houston, Tex.�'I'his is a composition for IDling 
hollow and decayed teeth, which Is pnh-erized whea used, and which 
is compounded of phosphoric ncid, lime, magn('sia, fluoride of cal
cium, potash , silica, and oxide of zinc. 

Imp roved Harvester. 

Charles K. Myers, I'ekin , Ill. �Thc driver, while swndlng upon the 
platform attached to the rear part of the tongue, by operating a 
leycr can easil�- guide the machine in any de�ired direction, and by 
meuns of another levcr can raise and lower the cutter bar to cut the 
grain farthl'r froll1 or closer to the gronnd. 

Improved Machine tor Making Metal Shoe Shanks. 

John Hyslop, .Ir., Abington , Mass., assignor to Hiram H. Jenkins 
und G eorge O. Jenkins, of sume place.-The shanks are cut off from 
a sheet fed on u 8tationary block, and full down the stationary in
cline in front of the stationary former, Where they arc held by 
suitable means unti! the movable former comeR forward and presses 
them to produce the requisite shape. A couple of pushers move 
forward after each one falls, and push it, together with the previ
ously fallen ones, forward along the table Ride by Ridl', so that they 
may he takf'n olf in hatches in snch order. 

Improved Carriage C u rtain Fastener. 

Carl Kurz, New York clty.�This invention consists of a mewl 
hutton with a T head, which is fastened to the inside of the apron 
or curtain, and a little slotted platc fastened on the bow, with its 
810t at right angles to the head of the T, so contrived that the slotted 
plate, which only swells out a little around the slot, does not pro
ject IIk(' the stnds now in use, nor does It show on the ontside, as 
the studs do. The bntton-hole plat€' to be used for thc top of the 
curtain has the upper portion of the slot widened, so that the but
tons can drOp llltO it when the bntton plate Is held up horizontally; 
and a portion of the button-hole plate above the slot Is so contrived 
that, after the button has been dropped down with the curtain as it 
hangs, it locks the button, so that it cannot be detached while so 
hanging. 

Combined Land Roller and Seeding Maeb lne. 

Jllmes H. Holland, Aurora, Mo.-The rol ler Is mad(' in two parts, 

and to its outer ends are detachably bolted two wheels, one or 
both of which are Iigidly connected with the Rhaft, so as to carry 
said shaft with them in their revolution. 

Improved Lamp Extinguisher. 

Augu�tus Umholtz, Tremont, Pa.-The inv'Jntion ' consists in at
taching an extinguisher to the stem or rod by which the wick is 
raised and lowered, so that both may be operated together, and in 
constructing the extinguisher plate with slots In the flanged top 
portion, contiguous to the top of the wick tube, for admitting the 
passage of all' upward to th(' 1Iame of light downward. 

© 1875 SCIENTIFIC AMERICAN, INC



2 0 2  

Chi,,! Engineer' s omcc, u .  S.  Navy Yard, 
"" ASllINGTON, Noyember 18, 1874. 

C01nmoriore Thos, fl. P.ltterson,  U. S �V" Commandant : 
SIR :-In obedIence to your order of October 5t.h , 187·.1, 

to carefully test the E)1PJRE PORTABLE FOTIGE .  manu

factured at. Troy . N. Y . ,  I have the honor t o  submit the 

following report : 
This Is a yery 

excellent and con vcnien t  forge . It works ea�y and with 

b ut l i t tle noise,  and the  power being appl ied with a lever, 

it can be worked wHhout interfering with the manipula

tion of the fir c.  

r can recommend it as a ycry useful tool f o r  w o r k  on 

"hip boarll or �hop Utic . 
Very respect full y ,  your obedIent servant , 

[ �Igncdl EDWIN FITHIAN, 

Chief Engineer, U .  S .  N.  

rB,u�int�� and �tt'�O'nal. 
The Charoe for Insertion uruler thil! hood is $1 a Line. 

�cultural Implcments, Farm Machinery, Seeds, 
f'ertlllzers. R. H. Allen & Co . •  189 & 191 Water S t " N . Y .  

Magic Lanterns, Stereopticons of all sizes and 
p ices, for :Parlor Entertainment and Public Exhibitions. 

P,lYS well on small investmen t .  Catalogues fre c .  M�.Al· 
ll ,ter, �Ian'f'g . Optician . 49 Nassau St. ,N. Y. 

'l'homas's Fluid Tannate of Soda never fails to 
remove Scale from any Steam boiler ; I t  removes the 

Bcalc-producing material from a l l  kinds of water ; cannot 

injure Boiler. as it  has no effect on iron ; saveR 20 time s its 

cost both In Fuel and repairs of  J30flcr j increases stealll

ing capacity of Boiler ; has been tested in hundreds of 

Bon ers j has removed Bushels of Scales in single cases, 

It Is  in Barrels 500 l b . , X Rbi s .  250 lb . •  X 111J18 .  125 lb . . 

Price 10 cents PCI' Ih . ,  less than )1l price of other prepara

tion s ,  and Buperior to all others . Address orders t o  
5 .  Spencer  Thomas, Elmira, N .  Y .  

Makers o f  a l l  kinds of Icc-Making )Iachlncs, send 
nd ! lresfi to A. J .  D a v i s ,  'Vatertown , JcfIcTf o .1 Co . ,  � . Y .  

For price o f  small copper boilers t o  drive small 
steam eng-incs , addl'c s s ,  with dlmenRions, and enclosc 

stamp to Geo. Purr, Buffalo , � .  Y. 
For Sale-/, Patent for Family Usc. _h1dress 

Asa F. Tarr, Uockpor t ,  Mnsf.l . 
\Ve will scll the right to r. �., or less, for the best 

Carp et Stretcher i n  t he wOl' l <1 . Cheap . �ow is  the t ime 

t o  i ntroduce i t .  AddI'cR� � ' Patcnt , "  Room 1 ,  � 0 . 159 
Dearborn Street , Chicago , I l l .  

'Ye wish to communicate with a first class man, 
who can sell , legit imat e ly,  State rights to un invention 

t estell satisfa c t orily fire years . �o competit ion , and 

needed in  eyery houRe, new or old . Is unlvcrfmlly praised .  
Sells rapidl y .  Protitahl e .  Cannot handle nIl C .  R .  E n 

gaged in publbhlng . Capital 10ckcd up elspwhcrc . ,,'-m 
bear strict invcstigation . 'VUSOll , Pi crc e & Co . ,  182 

Clark Stree t ,  Ch lca"o, Ill .  

G e". P. Rowell & Co., o f  Xcw York, are cminently 
respectabl e and honorable aavert ising ag(>nt.�� w i t h  whom 
this  establ18hmen t ,  as well as s i milar o n e s  in the cou n lry, 

have transacted bUSiness for years with mutual profit and 

plea� Hlre . From meagre beginnings , Howell & Co . have 
built up <111 extended husiness , and are evidently still  

prJsperiug-. I ndeed , their  RlH·( ·f'f.\� has hordered on thc 

marrclous .-LJourll a l ,  Lockp ort , K .  1' . 1  
Wanted-Parties t o  manufacture a firRt cluss Seo

tlonal Safety Boller . Terms liberal . Prollts large Ad

dress S. T. Russell, Springfield,  Ohio . 

The Whitmore Engine, 4, r, and 10 H.P.-Chcapest, 
best, and safest . Vertical Tubular Boil ers , nIl sizes , at 

reduced prices .  L o Yt'gTo Ye & C o . ,  Philadelphia, Pa . 

"'anted-To correspond with partics wishing an 
experienced �fachinist to take dlarge of their worl{s ,  as 

Foreman 01' Master �fcehanic .  .Address �Iachinist ,  32 

l�nion St. , Indiana polis , I n d .  

l?or Salc-Entirety or State nights of Patent for 
first rate,  practical ly tested Icc-creeper.  Address G. F .  

I ,emmon , Long Branch Boat , Pier S ,  N .  H . ,  N e w  York. 

Large lot Lathcs, Planers, Milling Machines, Screw 
�fachine!:! , Dri ll Prc:'!scs, Edging �Iachine s , Gear Cutters, 

Grinde r s ,  etc . ,  hullt for f'ew!ng l\1achine BUSiness,  for 

t:al e .  Visits solicit e d .  Hull & Bclden C o . , Danbury , C t ,  

Wante1-,t Foreman to superintend a n  Iron 
Foundry . )lnst understand aU tts branches and the mall· 

agement of men, and hring unexceptionable references 

t o  J . S . L . Wharton, S . E . cor. 15th & Wood Sts " Phiia ,Pa . 

Wanted-Catalogues of Manufacturers of Philo
sophical an d Chemit'al App aratus . Address st. Stani:-l

J a u s  College , Bay S t .  LouIs,  M h ;sissipp1 . 

1" 01' f'ale, Cheap-Patent Right for best Horse 
Hay Fork o n t . Address Lock Box l7,  Sharon ,  1>a . 

The Lightning Screw Plate does the work of a 
Bol t  Thre3.dIng )Iachine . ,,-rjJey & Russcll Manufac turing 

C o . ,  Gree n field , Mass.  
For the cheapest and best. Small Portable Engine 

manufactured , address Peter Walrath, Chlttenango , X. Y. 
'l'he Baxter Stcmn Engine, 2 to 15 Horse Power. 

Simple,  �afe , D urabll' , anll �conoll1kal . 

" The Dest are always the  ('heapest . "  

Oyer One Thousand In usc , giving ('ntire satisfac tion . 

Address 'Vm . D. HUBBell , IS Park Place,  :Xcw York . 
File-cutting Machincs. C. Vogel, Fort Lcc, N . •  J .  

EUgInes, !! t o  8 II. P. N. TwiSS, N e w  Haven, Ct. 
Hand I?ire Engines, Lift and Force Pumps for fire 

and all other purpose s .  Addres.:; Humsey & C o . ,  Seneca 

Fall" K. Y . ,  1:. S. A .  
Diamonds and Carbon turncd a n d  shaped for 

Foctentitlc purposes ; also, Glaziers ' DIamonds manufac
t ured and reset by J. Dickinson,  6.1 Nassau Street, N .  Y .  

T i n  Manufacturers,who have waste strips, piecei', 
or round blanks t o  sell , address-giving sizes-Norton 

Bros . , 4-1 & 46 River St . , Chicago , I ll .  

Housekeepers, Honse Fnrnlshers I n  Tin, Tinmen, 
send Postal Card to J. H. Abb e ,  Provid ence , R. 1 .  

Zero-Refrigerator with Water Cooler. Best In 
the World.  Send for Catalogne . A. M. Lesley, 22 1 W .  
23d street,  N e w  York . 

The Lester Oil Co., 183 Water St., N.Y., Excluslvo 
Manufacturers of the renowned Synovial Lubricating 011 . 
The most perfect and economical lubricant In existence .  

Send for Clrcnlar . 

For small size Screw Cutting Engine Lathes and 
Drill Lathes,  address Star Tool C o . , Pro\idence , R. 1 .  

For Sale, o r  Partner Wanted for Patent o n  Canal 
Boat Propeller. Address G. Heydrlc h ,  New Ulm , Minn . 

To Machlnists.-Fol' Sale, Cheap-A partially fin
Ished Engine Lath e ,  11 feet bed, 28 Inch swIng. For fur

ther particulars , call on or address Clark, Smith & Co . ,  

Fort Plai n ,  N ,  Y .  
Wush Stands, New Styles, Marble Tops, can be 

used in an, bituatfon . Prices very low. Send' for a cata

logue . Baile y ,  Farrell &; Co . ,  Pittsburgh , Pa. 

Grlndstones-4,OOO tuns. Berea Stone Co.,Berea,O. 

J titutifi t �mtritau. 
The " Scientific Amencan " Office, New York, is 

fitted with the Miniature Electric Telegraph, By touching 

little buttons on the desks of the managers signals are sent 
to persons in the various departments of the establish

ment. Cheap and etIecttve . Splendid for shops , ofilces, 
dwellings . Works for any distance . Price $6, with good 

Battery. F. C. Beach & Co . ,  263 Broadway, New York, 
Makers . Send for free Illustrated Catalogue. 

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

Buy Boult's Paneling, Moulding, and Dove-tailing 
MaChine.  Send for circular and sample of work . B .  C .  
Mach ' y  Co . •  Battle Creek, Mich " Box 227 .  

Small Tools and Gear Wheels for Models. List 
free . Goodnow '" Wightman, 23 Comhlll, Boston, Mass . 

For Sale-One " Cottrell & Babcock " Water 
Wheel Regulator, In good order-by D . Arthur Brown '" 

Co. , Fisherville , N. H .  

For Surface Planers, smaIl size, and for Box 
Corner Grooving Machines,  send to A. DaVi a ,  Lowell , 

Mass. 

Hotehkiss Air Spring Forge Hammer, best in the 
market. Prices low . D .  Frisbie & Co . .  New HaYen , Ct.  

For Solid Wrought-iron Beams, etc., see adver
tisement . Address Union Iron Mill S ,  Pittsburgh , Pa . ,  for 

Ithograph, & c .  

" Book-Keeping Simplified." The whole system 
ill a few pages . Cloth, $1 .  Boards, 75 cents .  Sent, post
paid. D. B. Waggener & Co . ,  424 Walnut St . .  Philadel

phia, Pa . ,  Publishers " Waggener ' s  Trial-Balance Book . "  

Faug'ht's Patent Round Braided Belting-The 
Best thing out-�Ianufactured only by C. W. Arny, 001 & 

l03 Cherry St . ,  Philadelphia, Pa . Send tor Circular . 

Temples and Oilcans. Draper, Hopedale, Mass. 

For Solid Emery Wheels and Machinery, send to 
the Union Stone C o "  Boston , Mass. t for circular. 

Mechanical Expert in Patent Cases. '1'. D. Stetson, 
2� Murrav St. , New York . 

All Fruilrcan Tools, Ferracute, Bridgeton, N. J. 
Peck's Patent Drop Press. Still the best In use. 

Address �Il1o Peck , New Haven,  Conn . 

Genuinc Concord Axles-Brown,Fisherville,N.H. 
Spinning Rings of a Supetior Quahty-Whitins

ville Spinning mng Co . ,  Whitinsville , MaBs . Send for 

,ample and price list. 

Powcr Hammers and Bolt Forging Machines
�Ine sizes of the former and two of the latter, guaranteed 

the most economic tools of thefr kind known . For price 

and cuts, address S. C. Forsalth & Co . ,  Manchester,N . H .  

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

Metals. E. Lyon . 470 Grand Street New Y ork . 

Price only $3.50.-The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messages ,  making magnets,  the electric light, 

giYing alarm s ,  and Yarlous other purposes.  Can be put in 

operation by any lad . Includes battery, key t and wires.  
N eaUy packed and sent to all  parts of the world on receipt 

of price . F. C. Deach & Co . ,  263 Broadway, New York . 

Send for Circulnr of a very Superior Boiler Feed 
Pum p .  D .  Frisbie & CO . t  N ew Haven , Conn . 

W. Campbell's Self-Acting Shade Rollers. Thc 
Trade supplied, 87 Center Street, New York . 

J. S. & CO. will  find directio ns for utilizing 
mica scraps on p. 42, vol. 25.-J. D. F. will find dir
ections for manufacturing icc on p. 54, vol . 31.
L. F. L. will find Instructions for preventing the 
percolation of water through a brick wall on p. 75, 
vol. 3Z.-R. H. D. will find a recipe for 'Yorcester
,hire sauce on. p. :.?8l, vol. 2G.-A . C. A. will lind 
some particulars as to the manufacture of alumi
num <in p. 91, vol. 31.-J. H.  will find directions for 
preparing buffab hidcs on p. 21m, vol . 26.-J. �L C 
will fi n d  a formula for ascertaining the conten ts 
of a cylinder on p. 281, vol. 2;'5, aud for the propor
tions of a safety valve on p . 100, vol. 31.--B, S. T. 
will fin d  a recipe for indelible ink on p. 112, vol. 27. 
-H. R. W. will find a recipe for wood filling on p. 
347, " 01 .  31.-L. P. S. will find directions for making 
rubber hand stamps on p. l!ifi, '"01. 31.- n. A. S. will 
find directions for making and using a pantagraph 
on Pl'. 99, 179, vol. 2�.-F. G. '1'. should consult, as to 
his diet, a physician who is acquainted with his 
case.-C. S. R. will find a recipc for a dip for brass 
goods on p. 2�2, vol. 29.-'V. )'. R. and others can 
soh'e the problcm of the length of the hypothe
nuse by thc method illustrated on p.  18., vol. 32.
·W. n. will find dircctions for calculating the pro
portions of gear wheels on p. 1�', vol. 2It-F. B. 
will find directions for removing clinkers from 
sto,'es on p.  1K', vol. 32.-.1. B. will find the dimen
sions of the Great Eastern on p. 3411, vol. 31,-J. R., 
LiE-ge, Belgium, and others will fi n d  n description 
of a wood-splitting machine on p.  'Il, vol. 28. 

(1) II. :'II . aRks :  Please explain thc anti
septic action of common salt, and also of sugar. 
A. In the case of salt, the albumenoid and other 
putrifiable matter !!,oes into solution in the brine ; 
SligHI' or sirup acts by preventing the acccss of at
mospheric oxygen to the sllb�tances immersed in 
it. 

(2)  H. D. D. and othcrs.-One pro cess for 
utilizing tin scrap consists in first cutting it in a 
suitable machine into comparatively finc chips, 
and then placing It In a revolving cylindcr so ar
ranged as to con stantly showcr the chips with mer
cury, with which the tin unites ; and the two may 
afterward be separated by distillation, or by the 
oxidation of the tin. 

(3) \V. C. asks : Can heat enough be ob
tained In a small furnace to melt brass without 
the aid of a pair of bellows ? A. Yes. 

What will dissolve chemical paint out of a brush? 
A. This depends wholly upon the composition of 
the paint. Most of the common pigments find sol
vents in either water, tnrpentine, alcohol, ether, 
or oil. 

(4) J .  H. asks : In pressing quicksilver 
through buckskin to extract the impurities or 
gold, is it Injnrious to have the hands In contact 
with It? A. We do not know of any trouble origi
nating In this way: but as mercury is slightly vola· 
tile at common temperatures, cxtreme care should 
be taken not to inhale the vapors, as it is liable, 
otherwise, to produce salivation. 

(5) J. McM. asks : Why is an inverted im, 
age seen when one looks upon the concave side of 
a burnished spoon, and all erect imagc when the 
convex side is turncd t owards the face ? A. In the 
case of a concave mirror,the reflected rays of light 
approach and cross each othcr before reaching the 
eye, thus producing an Inverted image. In the 
case of convex mirrors, the convcx surface simply 
causes the rays to diverge. 

(6) D. H. S. Jr. a sks : 1 Has ozone ever 
been used as a bleaching agent ? Ycs. 2. Can it 
be produced by thc discharges (into atmospheric 
air or pure oxygen) of the electricity generated 
by the glass plate or cylinder electrical machine ? 
A. It can, bnt in exceedingly minute quantities in 
comparison with thc bulk of the gas operated up
on. 3. Is there any work extant which treats mi
nutely upon the production, properties, and uses 
of ozone ? A. Read the wol'k by Cornelius B.Fox, 
entitled " Ozone and Antozone," published by J. 
A. Churchill, London, England. 

(7)  L. N. P. says : 1. I am thi nking of 
putting elcctric bells into a house, Is there any 
likelihood of the batteries or any connections cver 
set.ting fire to easily inflammablc things ? A.  No. 
2. Is there any chancc of batteries in a closct 
forming gas liablc to cateh fire ? A. No. 

(8) F. G. N. ask : 1. Suppose that I take a 
permanent magnet, and surround its armature 
with a helix, would not a feeble cUlTent be gener
ated evcry time the magnet and armature were 
united and separated ? A. Yes. 2. If the ends of 
the helix are connected with a Rhumkorff coil, 
would not the feeble current of electricity gener
ated induce a stronger one in the othcr wirc of the 
coil, so that, by connecting several wires succes
sively, we might finally obtain a current indefinite
ly stronger than thc one we started with ? And i f  
w e  connected t h e  last coil with a helix surrounding 
a soft iron horscshoe, would not the current of in
duced electricity transfer it into a much stronger 
temporary ma"onet than the pcrmanent one we bc
gan with ? A. If properly constructcd, it would. 
3. 'Yould the induced current differ from thc gen
erating current otherwise than in bcing stronger ? 
A. That would depend upon the construction of 
the machine. 4. If this is true, does it not oyer
throw the idea that one force cannot produce a 
greater one without a corresponding loss in timc 
or distancc ? A.Not at all. If the results you sug
gest were to follow your premiscs, they would not 
tend to overthrow the idea mentioned. In this 
case it  would be simply a transfer of mechanical 
force (the moving of the armature) into electrical 
energy, and the amount of the energy would be 
proportioned, other things being the same, to the 
rapidity of the movement of the armaturc. 

(9) D. H. L. H. says : In your answer to W. 
E. D., you give directions for making a Callaud 
battery; can I nickel plate steel with such a bat
tcry ? A. Yes. 

(10) P. R. H. asks : Is there any battery 
that will produce electricity continuously, without 
being touched or renewed after once being com
pleted and put to work ? A. No. 

(11) I.  H. asks : How can I plate with nick
el without a battery ? A. Use a magneto-electric 
machine. 

(12) M. P. asks : What is the best method 
of removing gold that has been deposited on brass 
by galvanic battery, so as not to destroy the brass 
in the opcration ? A. Placc thc articles in strong 
nitric acid, and add some common salt in crystals. 
After coming out of the acid, thc articles must be 
polished. 

(13) E. M. asks : Will you please suggest 
the simplest way that I can produce rotary mo
tion by electricity ? I have a small battery and 
electro-magnetic telegraph. But I want to show 
to my pupils h o w  a wheel may be turned. Being 
poor, I cannot buy an clcctric engine. Any cheap 
and simple way by which I can makc rotary mo
tion by the battery, at home, that is what I want. 
A. Suppose you attach four soft i ron keepcrs to 
the circumference of a wooden wheel. so that in 
turn they approach the poles of an electro-mug
net. Let the circuit of the electro-magnet be closed 
as each keeper approaches the poles and opened 
as soon as it comes opposltc. The method of ma
king a circuit closer will occur to any IngeniouB 
mind. 

(14)W. D. H. a sks : 1. How can I electro

plate in bronze ? In what solution shall I immerse 
thc articles to be bronzed ? A. Make a solution 
composed of 50 parts carbonate of potash, 2 parts 
chloridc of copper, 4 parts sulphate of zinc, 25 
parts nitrate of ammol1la, and use a bronze plate 
as the positive electrode. 2. Which is the best bat
tery for the purposc, Smee's or I,eclanchc's ? A. 
The Smee. 

(15) L. K. asks : 1. How many feet of air 
does one grown person requirc to keep him in 
good health for six hours ? A. The average 
amount of air inspired and exhaled at each respi
ration is 30 cubic inches, and the average number 
of respirations 20 per minute, so that 500 cubic 
feet of air pass through the lungs in 24 hours. The 
amount of carbonic acid exhaled is variable, ar:d 
is Interesting as an index of the rate of internal 
change. The more energetic the circulation, the 
larger the quantity of carbonic acid ; it is less du
ring sleep than while awake, and less during fast
ing than after a full meal. 2. Is it best to have a 
constant change of all' from the outside into a 
room in which we arc sleeping ? A. A sleeping 
apartment should always have adequate ventilation 
while In use. 

(16) O. D. asks : I have heretofore worked 
the burglar alarm apparatus in my house by the 
Le01anchc battery, of which I use 6 cells. But this 
winter they stopped workIng. I then put in 6 new 
cells of the same; still they did not work. I then 
substituted the ordinary sulphate of copper bat
tery,and have had no trouble sinee. Now can you 
tell me what probably was the matter with the Lc-

clanche ? Did th", cold weather produ ce any miS
chief ? A. No. The Leclanche battery will stand 
as much cold as the sulphate of copper. Did you 
test your Lecl"nche cells separately on short cir
cuit to see if the connections were good ? 

(17) H. :'If. asb : What chemicals are uscd 
to render paper sensitive so that you can photo
graph directly on it ? A. Chloridc of ammonium 
40 grains, gelatin 20 grains, water 20 ozs. Dissolve 
by the aid of heat and filter when cold. Take 10 or 
12 sheets of thin clear paper, and, having marked 
thc right side, immcrse thcm bodily in the liquid 
onc by one, taking cure to remove air bubbles ; 
then turn the batch over, and remo,'e thcm singly, 
beginning with thc sheet immersed first. Hendel' 
the paper sensitive by n solution of unlInonio-ni
tratc of silver, 60 grains to the oz. of distilled 
water. 

Is there any chemical that I can inscrt in the 
bark or sapwood of trces, that will kill them ? A .  
Try a strong solution o f  chloride o f  zinc. 

(18) J.  \V. L. asks : Can I l ight gas by elec
tricity ? A. Put on a pair of dry slippers, and 
walk briskly over a carpet. You will thus charge 
yourself with electricity, and may light the gus 
with your finger in dry cold weather. 

(19) P . •  J .  �. asks : 1. '1'0 wh at pr(,88urc 
per square Inch can air bc subjccted by mcans of 
the air pump ? A. A maxim u m  of condensation 
hns not been reached. It depends altogether upon 
the strength of the pllmp, its Yalves, and the power 
and yclocity with wh ich it is  driven. 2. What 
work is the best on pneumatics ? A. Ganot"s 
" PhYSics." 

(20) E. L. F. asks :  'Why docs a d istant 
light scintillate likc a star ? A. Becausc of the in
terposed changing layers of air of diffcrent densi
ties. The diverging rays are caused partly by the 
irregular figure of the crystalline lens of the eyc, 
and are partly owing to the pull of the six muscles 
which move it. 

(21) \V. B. H. asl,s : 1. How many G rove 
cells are required t o  opcrate Ii line half a mile In 
length, using No, H common iron wire,  with a re
lay at one end of 100 ohms, and at thc othcr a re
lay of 120 ohms ? A .  Two cells. 2. How can I 
charge a main line G roye battcry of 10 cdls ? A .  
Coyer the zincs with qulcksih'er. Put 1 6  parts wa
ter to 1 part sulphuric ucid for the outer solntion, 
and use pure nitric acid of commerce for thc por
ous cup. 3. How often should it be rcplenished ? 
A. Heplenlsh the nitric acid every day and the so
lution oncc a week. Brush thc zincs eyery day. 

(22) C. \V. ask s : Which is  the heavier , a 
cubic foot of water or of ice,and what is the differ
ence ? A. The watcr is thc heavier. If onc cubic 
foot of distilled wuter at 390 Fah . weigh about 62% 
lbs., one cubic foo t  of pnre ice will weigh about 
5�J{, Ib8. 

(23) A. C. asks : "'hat a cid is used to mix 
with urine to detect Bright's disease of the kidneys? 
A. Nitric acid. Urine when mixed with nitric acid 
and boiled should coagulate If the person is suffer
ing from Bright's disease. 

(24) J. D. W. a sks : 1. Is th e LcclanchG 
battery inodorous and comtnnt ? A .  Yes. 2. Do 
thc contents of the porous cups ever ha,'c to bc re
moved and renewed ? A. Yes. 3. What are thc 
proportions of sal ammoniac and water to a quart 
ccll ? A. Two thirds full. 4. What is thc rcaction? 
A. Ammonia is set free at the negative polc, while 
the nascent hydrogen from the ammonium redUCES 
the peroxide of manganese to sesquioxidc. The 
zinc unites with chlorine, forming chloride of 
zinc. 

(25) \V. H. B. a sks : Is there It soluti on 
which, mixcd with pure whitc qUlcklim e,will hard
en it Into stone In 24 hours ? A .  Solublc glaEs, or 
silicatc of potash or ' soda, Is used for this. You 
will find It advertised in our columns. 

(26) H. M. C. asks : What is  the latest and 
and best wcrk on e!ectro-metallurgy ? A. " Man
ual of Elcctro-Metallurgy," by Jam es Napier. 

(27) D. X. asks :  \Yhat are th e powers and 
focal lengths of the two largest equatorial refrac
tors ? A. That at 'Washington is 26 inches clear 
aperture, weighs 180 lbs., and was nine months 
correcting. The ncw McCormick telesco]le is a 
trifle over 26 inches aperture, was eight months 
con-ecting, and weighs 170 Ibs. Both are of about 
33 feet focus,and their highest power is 2,000 diame
ters. The objectives alonc are worth $25,000 each . 
The goycrnment cquatorial cost $46,000 curren cy, 
the McCormick $38,000 gold. 

(28) H.  H. ask s : 1. \Vhat battery, f.nd how 
many cells, would be the best for electroplatillg 
and making an clectric light ? A .  For clcctroplat
ing, 2 cells of Smee's battery. For electric light, 
50 cells of Bunsen's. 2. What solutions should I 
use for gold, �il\'er, nickel, and coppcr platill g ?  
A. G old solution, 1 grain of gold and 1 0  grains o f  
cyanide o f  potassium in 200 grains o f  watcr. For 
silver, 2 grains of cyanide of silver and 2 parts of 
cyanide of potassium in 300 grains of watcr. For 
copper, a saturated solution of sulphate of copper. 
For nickel, See p. 316, vol. 31 . 

(29) C. J. W. say s : 1. I have made a Mor, e  
sounder, key, and battcry for telegraphing. I 
made my horseshoe magnet by winding thc co\-
ercd wire round in the usual way, only I wound 
both poles to the right and then joined the wires. 
I made another by screwing two cores into a fiat 
base, and wound one pole to the right and the 
other to the left. This has a neater appearance. 
Which Is the li>est in your opinion ? A. They must 
be so wound that the current shall 1';  w in the 
same direction in both. 2. Does it make any dif
ference to a magnet if the wires from the battery 
are first applied in one way, and then (by mistake) 
reversed ? A. No. 3. How is thc electric bell 
made ? A. The armature lever closes an electric 
circuit when the spring draws it back, and opens 
It when the magnetism draws it forward. 4. What 
s meant by positive and negative pole s of a bat 
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tery ? A. The copper pole Is positive and the zlno 
negative. 5. What are the right proportions of 
sulphuric acid and water for thc Dunsen battery ? 
A.One acid to 19 water. G.What al'l) the proportions 
of bichromate of potash and sulphuric acid for 
the porous cup ? A. Two ounces of  bichromate of 
pot�sh to 20 wat.er and 10 sulphuric acid. 7. Is the 
Bunsen a good battery for telegraphic purposes ? 
A. Yes. �. How many cells should I have for 100 
feet of very thin copper wire ? A. One ccll . 

(30) C. B. L. asks : 'What cement w ill do 
for cementing emery together to fonn wheels ? 
A. Try oxychloride of zinc. 

(31)  S.  & S. as�{ : Does distilled water con
tain any vegetable, mucilaginous, or albuminous 
substances ? A. It should not when distilled In 
proper yossels, and dust excluded. 

What substance is best to use to test oils for mu
cilaginous or albuminous matters ? A. Strong oil 
of vitriol should produce a stain by carbonizing 
mucilaginous matter, etc. 

(32) B. &: H .  ask : Is there any preparation 
for coating the seams of large wrought Iron tanks 
so as to prm'ent the leakage of alcohol ? The tanks 
are for storing it; they are perfectly watertight, 
but the spirit, being of a much less specific gray
Ity than water, oozes out. A. Try cotton cloth 
soaked In glue, and cold rivet with this between 
the plates. Let us know if this succeeds, and also 
the results of other expedients tried by you ; and 
we may be better able to inform you of a mode 
of procedure. 

(33 ) P.  'V. asks : How could I make my 
cider foam like ale, and at the same time be elear 
and bright as wine ? A.  Try adding a little sugar 
to the bottled cider. 

(34) ct. F. C. asks : 'Vhat is the reason that 
coal 011 freezes at 3° below zero? It is almost white 
after being frozen. A. Coal oil Is composed of nu
merous compounds, whose volatility and melting 
points vary greatly. Your oil is probably rich in 
some of these denser bodies, such as paraffin,whieh 
congeal before attaining a very low degree of tem
perature. 

Can rosin from the bow be removed without in
Jury to a ,'arnished violin ? It may be removed 
by a little ether ; expeditiously applied. 

(35) C. G. says : I am a distiller of yirgin 
turpentine In a copper still of about 800 gallons. 
Dy what process O8n I so clarify the turpentine as 
to make window glass rosin ? I think that the 
dregs or particlcs of ,bark, wood, etc., prcvent 
the rosin from being transparent after distil
lation. A. Common rosin or colophony essential
ly consi.ts of pinic acid mixed with a little sylvie 
acid. Its dark color Is traced to plnic acid. White 
rosin is obt .. ined from 130rdeaux turpentine by di
gesting the powdered rosin, six parts of cold alco
hol,and one pa rt of cthcr, and the residue Is treat
ed with boiling alcohol. This 8Olutlon is next 
evaporated down, and the residue melted and al
lowed to cool, yielding a colorless glass as clear as 
crystal. 

(313) C. R. ·W. asks : How can four messages 
pass over one wire at the same time ? A. There 
are various methods of doing It, but the method 
employed by the Western Union Telegraph Com
pany is probably the best. This Is simply a modi
fication of Stearns' duplex, by the addition of a 
ourrent reversing key and a polarized relay to his 
bridge plan. The polarized relays are worked by a 
change of polarity in the battery, and the Morse 
relays by an Increase of potential. Some knowl
edge of the more advanced methods of telegraphy 
Is requircd to nnderstand the details of the ar
rangemcnt, but the above outlinc will convey a 
correct and Intelligible Idea of the general princi
ple upon which the apparatus depends for its suc
cessful operation. 

(3i) .1\1. A. B. asks : If we have two cisterns 
each 20 fcet deep, one filled with hot water at 200° 
Fah., and thc other with cold water, will there be 
any difference in pumping the water with pumps 
of equal size ? A. The powcr required will be that 
which is necessary to lift the water. The weight 
of a cubic foot of watcr at 60° Fah. is 62� Ibs., 
while at 200° it is 6O/1f Ibs.; the cold water, there
fore, will be the hardest to pump. If the piston 
of the hot water pump is above the surface of the 
water, it will not pump water but steam ; for as 
soon as the pressurc of the atmosphere is removed 
from the water in the pump, steam will form and 
fill the vacuum, and so balance the atmospheric 
pressure upon the surface outside the pump. 
At 15 lhs. to the square Inch pressure, water will 
boil when it contains 212° of heat, at Ufo lbs. pres... ... 
ure it will boll at 200°, and at !o' of a pound press
ure it will boil when heated to only 100°. Thus it 
Is seen tlJat steam is easily formed In the pump, in 
proportion as the pressure is reduced ; and steam 
will be pumped instead of water in the case of 
the hot tank. 

(38) A. E. S.  asks : 1. Can there he It mix
ture of lard and kerosene made, that would be 
safe to bum at 212° Fah. ? A. No. The Inflam
mability of the mixture will depend upon the 
burning point of the keroscne. which will not be 
rendered higher by mixture with the lard oil . 2. 
Please give me a recipe for making aignal oil. A. 
Use a lard oil. 

(39) J. McK. asks : I contend that no steel 
can be made without carbon. My friend claims 
that chrome steel, by the introduction of chrome 
ore into the crucible with ordinary Iron, secures 
the different grades In proportion to the amount 
of chrome used. I claim further that the result 
of such a process Is not steel, but an alloy or chro
mate of iron. Which Is right ? A. It may be steel, 
because thc Iron itself con tains carbon, the pres
ence of which Is, as you say, essential to the form
ation of steel. The chromium enters,lIke mangan
ese and other metals, as an alloy, and modifies the 
properties of the steel. 

(40) J. B. G. asks : What is the difference 
between a high pressure and a low pressure en
gin e ?  A. Tn one the steam Is condensed, in the 
other It is cxhausted Into thc atmosphere. 

J tituiifit JlUtri tllU . 
What Is the average temperature at Peru and at 

Rio de Janeiro ? A. About 75° Fah. ln each case. 
How many miles of railroad are there In B1'IIzii ? 

A. Between 400 and 500. 

(41) A. P. A. asks :  Can compressed air give 
the same amount of power as steam, used In a com
mon engine, the compressed air and steam having 
similar pressure ? A. Yes, if worked under the 
same condit.lons. 

(42) D. K. J. Jr. asks : How can I ascertain  
the heaviest blow which a steam hammer o f  given 
dlmenslond is capable of gi\'lng ? A. It could only 
be ascertained by experiment. 

(43) F. E. H. says : I have made a large 
wooden trough to hold a silver solution for elec
troplating. With what shall I cover the inside, so 
that the solution would have no effect on it ? A. 
Marine glue. 

Would an engine of 2 inches bore x 4. inches 
stroke furnish power enough to run a polishing 
lathe ? A. Yes. 

(44) A. J. B. asks : What is meant by 6 to 1 ,  
o r  3 t o  1 ,  01' 1hi to 1 ,  which w e  see o n  architects' 
details ? A. It means that, of thc two things com
pared,one has G, 3, 01' 1� times the meusurement of 
the other. Thus, if the lengths are as U to 1, the 
length of the first is 6 times that of the second. 
The expression is used similarly of area, volume, 
hardness, strength, velocity, etc. 

(45) C. L. G. asks : At what place in the 
United States was the first steam railway built ? 
A. The Baltimore and Ohio Railroad ; it was com
menced in ]828. Fifteen miles were opened In 1830, 
horses being' used until ]�1, when a locomotive 
was brought into use. 

. 

( 46) F. H. D. asks : 1. If a smal l quantity 
of nitro-glycerin were exploded in a vessel strong 
enough to withstand the shock, how long would 
the gas thus formed retain its pressure ? A. Prob
ably the pressure would commence to diminish at 
once, as the gases cooled down. 2. HO\v much 
pressure would 1 oz., if exploded as above, exert I f  
confined within a cylinder 12x24 mches ? A. This 
is a matter that could only be settled by experi
ment. It is supposcd that one volume of nitro, 
glycerin produces about 10,000 volumes of b'l1S af
ter explosion; but if It were rigidly confined, com
plete explosion might not take place. 3. Would 
there be any shock or noise following the burulng 
of nitro-glycerin in such a vessel ? A. We pre
sume not, if the vessel were perfectly rigid. We 
advlsc you to tum from Idle speculation of this 
character to something of practical importance. 

(47) E. A. P.  ask s : 1. What pressure per 
square inch will a column of water 90 feet high ex
ert ? A. This column will require a pressure of 40 
lbs. by steam gage to sustain it. 2. Will a steam 
boiler pressure (by the gage) sustain the column ? 
A. This will depend on t.he size of pipes, bends, 
etc. Under average conditions, you could expect 
to get a hight of 50 or 60 feet. 

(48) G. W. II. asks :  1. What would be the 
loss, by friction and other causcs, In the con vey
ance of compressed air at 60 lbs. per square Inch to 
a distance of 1,600 feet ? The pipe is to be about 
1� Inch gas pipe. A. Two or three Ibs. pressure 
per Inch. 2. What would be the loss in pressure 
of steam under similar circumstances, the pipes 
being well protected ? A. Double the abovc. 

(49) A. M. says : My friend says that a stove 
with thin plates requires more fuel than a stove 
with thick plates. I say the contrary. Which is 
right ? A. You arc. 

(50) N. P. B. says : 1. My small cast i ron 
castings are too hard. How can I make them soft 
enough to drill and file nicely ? A. It would be well 
to use a better quality of Iron. 2. What can be 
used for the purpose of bedding one TOugh piece 
of casting to another, besides putty or plaster of 
Paris ? The extent of the surfacE' is 6x12 inches, 
and the openings range from 7.i Inch to the least 
thickne3s. A. See a forthcoming article on " Glues 
and Cements. ' 

What is the best way by which large ' grind
stones are trued up when worn out of truth ? A .  
The common mcthod is to use an Iron tool with 
a hookcd point. 

(51)  J . J .  W. says : I am a blacksmith by 
trade, and am bothered with my swage Iron be
coming bare and exposed to the fire. I have been 
using common yellow clay to bed it with. Is there 
anything which will stand the fire and not crumble 
away as the clay does ? A. Try Ilrebrlck, set in 
fire clay. 

(52) J. S. B. asks : How is music made on 
glass goblets, and how are they tuned ? A .  By 
moving the molsten �d finger around the rlm,whlch 
puts the material of the goblet into vibration, af
ter the manner of a bell. They can be tuned by 
havin!f diffcrent quantities of liquid In them, or by 
grinding them until they produce the right note. 

How are the magnets of a telegraphic sounder 
constructed ? A. See p. 379, vol. 30. 

(53) W. C. K. asks : Can a piece of steel be 
refined and made to stand as good a temper, by 
pressing It into shape by machinery, as a similar 
piece forged by hand, USing the same style of die? 
A. In geneml the hammered steel will be the best. 

(54) J. F. B. asks : What would be gained 
by applying a condenser to an engine of the fol
lowing' dimensions :  Diameter of cylinder 22 Inches, 
length of stroke 4. feet, with automatic cut-o/f 
balanced poppet valves,gridiron slide valves, and 
exhaust open full lcngth of stroke, running 60 
turns per minute nnder from 60 to RO lbs. of steam? 
The engine is scarcely ever called on for more 
than half her power, about 60 or 70 horse. A. As a 
general rule, if an E'nglne is in good order, a con
denser makes a saving of at least 25 per cent. As 
you will see, however, by the article on the sub-

from T\, to ilf of an Inch In thickness ? A. All 
metals will be liable to warp, if exposed to high 
temperature In the form of large and thin shcets. 
Probably cast iron will answer as well as any 
other. 

What are the largest sized sheets of mica that 
cun be had for use in blowers for fire grates ? A. 
About S by 10 Inches. 

(56) A. D. B. says : 1. In building a large 
brick cistern lincd with cement, would it be of 
service to brush over the cement with water 
glass ? A. The use of water glass solution is of 
doubtful policy. 2. Is Portland cE'ment enough 
better than Rosendale for lining cisterns to pay 
for the difference in cost ? A. Yes, If you get the 
best kind of Portland cement. It is not always 
uniform In quality. 

(57) H. Y. X. says : I have an engine of 36 
inches stroke, with plain slide valve, having 2%; 
inches travel. It cuts off steam at 1"r of the stroke 
and exhausts at B·. The exhaust port Is open M 
Inch before it takes steam at the other end. Is not 
7.i lnch more clearance than is necessary ? If I ar
range to cut off at 20 inches, should I make the 
clearance less ? A .  It would not be well to de
crease it. 

(58) A. E. P. askR : 1. How many horse 
power can I get from an engine, the cylinder of 
which Is 4%; inches in diameter by 9 inches stroke, 
with 80 lbs. steam ? A. From 4. to 5 horse power, 
under favorable conditions. 2. Is said engine pow
erful enough to run a circular saw, 18 inches in di
ameter, for sawing shingles ? A.  Yes. 

(,)9) R. M. asks : Why is  it that a greater 
number of drivers are mel on locomctives de
signed for heavy draft, since the adhesive friction 
is not dependent upon the extent of surface con
tact ? A. To uvoid bringing excessive weight on 
any one driver. 

(60) J. P. X. says : On a vcry cold day I had 
to keep the cold water faucet in the kitchen drip
ping constantly In order to prevent freezing. 
About sunset I noticed that our girl had shut the 
water off, and the sink (a cast iron one) had be
come dry. I opened the faucet full and suddenly, 
when, the instant the water touched the Iron, an 
explosion occurred at that polnt,sounding very like 
a gun cap, only louder. Can you explain this ? 
A. We have often noticed the expulsion of ail' un
der such circumstances, accompanied by a kind of 
explosion. We have never, however, witnessed 
precisely what you describe, and without further 
information must confess that we cannot ex
plain It. 

(61)  A. C. asks : 1. Is it practicable to l ine 
a water reservoir (to hold 1,000,000 gallons) with 
plate iron from J.8 to -h of an inch thick ? A. Yes, 
perfectly. 2. Is there any material good for coat
ing the iron with to prevent rust ? A. Pitch wonld 
make a good material for coatiog the Iron, or the 
plates might be galvanized. 

(62) X. Y. Z. says : A. claims that the air is 
lighter when smoke does not rise. I say that It Is  
heavier. Which Is right ? A. Sometimes the 
smoke does not rise becausc the barometer is low, 
that is, the pressure of the air is  diminished. At 
other times, as In damp weather, the smoke is 
cooled down, and will not rise, even though the 
pressure of the atmosphere is the same as before. 
2. A. also claims that the wind lowers the mercury 
In a thermometer. I say that the wind has nothing 
to do with it. Which Is right ? A. You are. 

What is a good cement for joining the angles of 
an aquarium, built of glass and wood ? A. Make 
a mixtl1l'e of boiled linsced oil, litharge, and white 
and red lead. 

Has a law permitting any person to make and 
scJl any patented article, on payment of 10 per cent 
to the owner, been passed ? A. Such a law was 
proposed, but has not been passed. 

(63) J. A. B. asks : What size of engine 
would be the most economical for driving a two 
run flouring mill and attachments ? A. The ques
tion is rathcr indefinite. but we imagine that an 
engine with cylinder 7x9 will answer your purpose 
very well. If you use shavings for fuel, a plain 
slide vllive engine will give good satisfaction. 

Which has the fastest motion, the top of a wagon 
wheel or the bottom ? A. Considering the rate of 
motion with respect to ·a fixed pOint without the 
wagon, the top of the wheel runs the fastest. 

(64) L. A. C. asks : What is the cause of 
Ice forming on the bottom of the bay at Rocka
way ? It is sometimes from two to three Inches in 
thickness. A. It is doubtless formed at low tide, 
and afterwards covered with water. 

(65) M. asks : What is the philosophy of 
warm weather driving the frost into the ground 
still deeper ? It seems to be a fact that water 
pipes laid four feet deep are more apt to freeze 
when warm days come thun during the. coldest 
weather. In other words. when it commences to 
thaw, the frost in the ground extends to a greater 
depth than before. A. We never observed that 
this was a fact, but it is easy to understand that 
the freezing process may go on underground when 
It is thawing above, since it takes time, as well us 
cold, to produce frost and ice. 

(66) C. O. II. asks : Is it practicable to use a 
wire rope (instead of chain or hemp rope) over 
pulleys 3 inches in diametwr, where there would 
be an unsteady strain of from ]00 lbs. to 400 Ibs. ? 
A. It would not be easy to use a wire rope with 
such small pullcys, or, indeed, a hemp rope or 
chain, unless some special construction were 
adopted . 

(67) H. M. F. asks : Can you give me a 
method for determining the piteh line of a cog
wheel, having the number of cogs and the pitch ? 
A. We could not do t·he subject justice in our lim
I� space. You will find it well treated in Ran
kine's " Machinery and Millwork," or In the " Mu-ject, p. 256, vol. 31, you do not scnd enough data. chinist's Assistant." 

(55) W. D. G. a sks : Which of the follow- I Can you give a reelpe for making a preparation 
ing metals will best stand exposure to heat w ith- for sticking drawing paper to u board ? A. G ood 
out warping, sheet steel, sheet Iron, cast iron ' paste answers very well. 
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(68) F. MeG. asks : If equal quantit ies of 
salt water and fresh water were put in a vesscl, 
which would come to the top ? A. They would 
mix, but not vcry readily; and the lighter of the 
two, the fresh water, would tcnd to go to the top. 

(69) G. V. asks : What is  the mc.mentum 
of a body of a given weight mOYing at a given 
velocity ? Take for an example the piston, rod, 
walking beam, and connecting rod of a steamer. 
How much power Is required to arrest the motion 
of these parts, and to mm'e them In a direct
ly opposite course ? A. To change the motion 
suddenly from one dircction to the oppo�ite dircc
tion, with the same velocity as before, the energy 
of the mO" i,,!?, mass must be o,'ercome, and an 
equal amount of energy impressed. '.rhe force re
quired to overcome the cnergy of a moving ma8S 
is found by multiplying the weight of the body in 
pounds by the square of the velocity in feet per 
second, aud dil'iding by G!·!. 

(70) W. E. II. asks : 'Ve haye 1)('en pu tting 
In two new turbine water wheels u nder 21 feet 
head. using 52� cubic feet of water per second. 
We bring the water tothe wheels in a round wood
en trunk of 208 feet length and G feet inside diam
eter. The trunk is made of white pine, 3 inches 
thick and hooped with Iron hoops, % Inch thick by 
2 Inches wide. The hoops are placed 2 fcet apart, 
from center to ccnter. The lags are 44 in number 
to the circle of the trunk, each lag being drivcn 2 
feet, there being no more than 7 joints und"r any 
hoop. At the upper end of tnmk we put un air 
pipe 8 Inches in diameter. When the whcels a re 
running, the volume of water passes throu gh the 
trunk at a speed af from 2 to 3 feet pcr second. 
What is the shortest time in which it will  be safe 
to shut the gates without dunger of bursting the 
trunk ? We haye a regulator connected wit.h the 
wheels which will sh ut the gate in 40 second�. A.  
W c think i t  will be perfectly safe t o  close the gate 
In the time mentioned. I� might be well to con
nect a pressure gage to t.he trunk, and see exactly 
what change of pressure occurs from shutting the 
gate quickly. 

(71) W. F. S.  a�ks : 1. Do you think it  a 
good plan to force hot water through the tubes of 
a horizontal boiler 15 feet long, 3 feet in diameter, 
with 24 three inch tubes ? The boiler Is new, made 
of % inch Iron doubly riveted. A.  We understand 
you to refer to cleaning the tubes by forcing hot 
water through them. We do not recommend this. 
It is better to use a brush or scraper. In special 
cases, steam can be employed with advantsge. 2. 
My engine is a horizontal ; cylinder Is of (I inch( s 
diameter and 18 inches stroke. It drive8 about 8 
horse power. I O8rry steam at 60 lbs. and exhaust 
into about 1,000 feet of three inch heating pipes, 
the lever to back pressure yalve having considera
ble weight on It.. I burn betwcen [, and G cwt. of 
Pittston nut coal per day, and very little smoke 
comes from the chimney. I would like to put an 
indicator on my engine, but I cannot get one here. 
Am I using too much coal ? 'Ve cannot t.ell cer
tainly whether you are running economically, but 
it seems to us that you are managing very well. 

(72) J. N. T. says :  I grouted the fio� r  of m�' 
cellar some two years ago with a mixture of mnd, 
gravel, lime, and cement. Since it become dry, it 
has continually ground off from the top into a fine  
lime dust, making It Impossible to  swecp without 
raising a great dust, besides wearing down Into 
the larger gravel In 80me places where it is used 
most.. Can you suggest through your columns a 
chcap wash or paint that will hardcn the surface 
and obviate the dust ? A. Wet the surface and 
float it over with a thin, pasty coat of Portland 
cement of best quality. This may give you the 
surface you want. 

(73) S. says : I haye an icehouse whose di, 
menslons are 89 feet 6 inches long, 22 fect 6 inch£s 
wide. and 14 feet 9 inches high. How many tuns 
of ic� will It contain ? A. Multiply the length by 
the breadth, and this product by thc hight, all In 
feet, and the result will give you thc number of 
cubic feet of contents In your icehouse. Then , 
as there Bl'e about 40 cubic feet in a tun of ice, di
vide the said number of cubic feet by 40, and the 
quotient will indicate thc number of tuns of Ice 
the house will contain if filled full in ull parts 
solid (about 742 tuns in this case). But al low
ance must be madc for yacant spaces in every 
ease. Weight of a cubic foot of Ice, 57l1! Ibs. 

(74) D. W. S. asks :  1. Is a single Bunsen 
quart cell sufficient to magnetize a horseshoe bar 
within a helix ? A. Ycs. 2. MURt n ll l l ix  be made 
of copper wire, 01' will soft iron wire answer the 
same pl!lrpose ? A. Copper is bett('r. 

(75) H. L. C. says : I have a bat t p-fy of four 
Hill cells, and n key and sounder. I used No. 32 
cotton insulated wire for my sounder. Whcn I ar
range my battery for quantity (all zincs on one 
wire and all coppers on the other), the sounder Is 
so faint that it cannot be heard. What Is the dif
ficulty ? A. The wire is too fine in your sounder. 

(76) (t. u. B. says, in rt'ply to J. C. 'V. ,  who 
asks how to tin small lead castings : ('Jean your 
castings wcll, rub them with powdercd rOSin, and 
dip them in a tin bath. De sure to use plenty of 
rosin. 

MYNEUAI,S, BTc.-Specimens haye been re 

ceived from the following correspondents,and 

examined , with the results stated : 

J. M. H.-It Is iron pyrites.-R. L.-Tt is tln.
W. S. N.-It would be difficult to form an estimate 
from the pieces of ore sent, which are of ferru
ginous quartz rock. If you desire to have an assay, 
it would be necessary to send sufficient of whllt 
you regard as average rock, to yield about an 
ounce of the ore. The cxpense of the assay for 
silver would be $10, for slh'er and gold $20. If the 
surface indications are as you statE', It would be 
well to locate the vein.-W. H. G.-It is tin.-R. L. 
-No. l is sulphide Imd carbonate of copper. No. 
2 ts the same as No. 1, with quartz. No. 3 is carbo
nate of copper with oxide of Iron. No. 4 1s oxide 
of manganese with quartz. No. 5 Is yellow oxide 
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of Iron. No. 6 1s oxide of manganese, containing 
carbonaw of lIme.-.T. E. G.-It Is actlnollw, a sili
cate of magnesia and lime with a smail peroentage 
of the oxides of iron and manganese. It Is not 
valuable as an ore.-.T. C. B.-It is a compact slate, 
containing a considerable amount of iron pyrlWs; 
this has been converted by exposure to the weather 
to a white Incrustation of sulphaw of iron, which 
Is iOluble and gives the disagreeable tasW. No. 2 ls 
a fine sand rock containing some alumina.-B. S.
The specimen of granite sent has a fine color, is 
tough, and would come Into use for the purposes 
to which red "mnite ure applied.-H . L. A. C. -The 
red mineral is red ocher, or sesquloxide of Iron; 
the crystals in the cavities are quartz, which have 
occupied the place of crystals of another species; 
the other mineral, glassy but softer than quartz, Is 
sulphate of barytes or heavy spar.--·.J. C. B. T.-It 
i�  sulphide of lead, or galena. 

E. J. B. asks : "Vhat will cure blindness in 
ehlckens ? The disease, which Is contagions, con
�ists In a sort of yellow scum growing over the 
sl"ht of the eye, and comes, I have been told, from 
overfeeding with corn.-D. G. c sks : How can I 
prepare small blocks of wood so that they will not 
expand when exposed to the action of steam, nor 
contract when exposed to the atmosphere of 100° 
Fah. ?-H . n. a8ks : DoC's the halr grow after death? 
If so, why ?-W. says : A cast iron ball 18 Inches 
outside diameter, cored out to 12 inche�, leaving a 
>!hell 3 inches thick, with one hole 1� in()he� in di
ameter through the shell, lay in such It position 
that It filled with water. The water froze, and 
with a loud report the ball was torn In three 
pieces. How many tuns pressure did it take to 
tear asunder the ball, and why did It give a report 
In burstin,, ?- W . .T. R. asks : What is the best 
method of g rinding leger blades for shearing wool-
1m cloth ? 

COMlIrIUNICATIONS RECEIVED, 
The Editor of t.he SCIENTIFIC AMERICAN ac

knowledges, with mueh pleasure, the receipt of or
iginal papers and contributions upon the following 
subjects : 

On Propelling Yacht.�. By H. W. H. 
On the Birth Rate. By jo'. Y. A. 
On the Fish.Toinwd Rail. By F. A. B. 
On an Ore-Roasting Furnace. By E. H . 
On Talking Ants. By .T. I'I. 
On Rlfie Projectiles. By J. M. 
On Spiritualism. By jo'. H. II. 
On an Invlsible Gas LIghter. By 1<:. 
On Telegraph Alphabets. Dy .T. W. C. 
On the Sagacity of the Partridge. By .T. K. 
; )n Mathematical Problems. By A. Eo O. 
,)n Perpetual Motion. By .T. W. 
')n f'mall Steam Engines. Dy E. W. 
On Engine Valves. By L. F. 
On Pneumatic Transmission. Hy S. P. II, 
On Balloons. By W. A. W. 
On the Drive Wheel of a Locomotive. By .T.A.K. 

Isc enquirles and answers from the following : 
F. A. R . - H . - G .  G .  C .-.1 . W. C . -J . X. X . - A . )I . C. 
-.1 . C . -J .  E .  B . -W .  ,I . D . - H .  A .  B . -,J . V. M . 
H .  D .  C . -M . F .  H . -P.  P . . J . -T .  ]0' . & C o . - F .  A .  H .  
R .  W .  G . - C .  T. E .  

HINTS T O  CORRESPONDENTS. 

Correspondents whose Inqmries fail to appear 
bould repeat them. If not ilien published, they 
Imy conclude that, for good reasons, the Editor de
�Ines them. The address of the writer should al
lVays be gIven. 

Enquiries relating to pawnts, or to the pawnta
&lUty of Inventiens, assignments, etc., will not be 
published here. All such questions, when 'Initials 
Dnly are given, are thrown Into ilie wasw basket, as 
It would fill half of our paper to print iliem all ; 
but we generally take pleasure In answering briefly 
by mall, if tho wriwr's address Is given. 

Hundreds of enquiries analogous to ilie following 
are �edt : " Who sells dollar swam engines ? Who 
makes pens for ruling machines ? Who sells sex
tants and quadrants ? Who makes endless chain � 
Who makes a machine for cutting dough into 
pieces of similar weight, ? Who sells hemispheri
cal anemometers ? Wbo make>! blowers suitable 
for furnaces for melting iron ? "'ho .ells nitro
glycerin ? Who sell� stereotyping appliance" ? 
Who sells materials for decaleomanie, ,itrimanie, 
and diaphanie , " '  All sueh peJ'sonai i'1<IU\J'IC>< are 
printed, as will be observed, In the coJUmn of 
"Business and Persensl," which is specially set 
apart for that purpose, subject to the charge men 
tioned at the head oftbat column. Almost any 
desired information can In this way be expedi 
tlously cbtamed. 

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

[ O F F I C I A L . )  

I N D E X  O F  I N V E N T I O N S  
FOB WHICH 

Le tter. Patent of the United State. were 

Granted In the Week endina' 

February 23, 1875, 
AND EACH BEARING THAT DATE. 

[Those marked (1') are reissued patent • .  l 

Animal hopple, .r . D .  Wilson . . . . . . . . . . . . . . . . . . . . . .  160 , 131 
H attery , earth , .T . C. flrya n . . . • . . . . . • • . . . . . . . . . . • • • •  If)(l . 152 
Battery for bOilers, .J . F. Donog-hllc . . . . . . . . . . .  , . . •  160,009 
Bed hottom , H .  R .  Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t60, IE5 
Bells to .hafts, attaching, A . . \ .  Bevin . . . . . . . . . . . . 160, 146 
Blanket and pantaloons, hor�(· .  ( ' ,  Franke . . . . . . . .  160,012 
BUnd stop, W .  A. C lark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 , 051 
lIoUer, WRRh , ,1 . B. Camyrp . . . .  . . . . . . . . . . . . . . .  160,lE8 
1I0lle" ,c,le eompound . J .  H .  PH (s . . . . . . . .  . . . . .  160.030 
Book holder,  A. l�.  "Tilson . . . . . . . . . . . . . . . . . . . . . . . . .  160,0 .. &4 
1�6o m ,  sheer, N .  An derson . . . . . . . . . . . . . . . . . . . . . . . . . 160,mO 
'Uoot, etc . ,  ,",ole.  H .  E. Van Benfolhuten . . . . . . . . . . . .  1 60 ,042 
(lox machine and box , J. W. & C .  11!. Hy.t t .  . . . . . .  16(l , 199 
fiox, spice, ,1 . E .  Camp . . . . . . . . . . . . . . . . . . . . . . . . . . .  14iO, 1 37 
Ilraldlng machlne , F. W .  Huppel .berg . . . . . . . . . . . . .  160, 198 
Brake machinery , C. Kahler . . . . . . . . . . . . . . . . . . . . .  160.202 

Breweries,  coollng fioor for, A. Brandt.  . . . . . . . . . .  160 ,077 
Brush attachment , fiy, G. S. Beekman . . . . . . . . . . . .  160, 141 
Brush for grain cleaners, G. E. Throop . . . . . . . . . . . . 160 , 243 
Brush, shoe , 1. & J. A. Jo.eph . . . . . . . . . . . . . . . . . . . . .  160,IO.J 
Bustle, R. Blerlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 , tJ48 
Butter worker, .J . L. Englehart . . . . . . . . . . . . . . . . . . . .  160,089 
Buttons ,  etc., attaching, D. Heaton . . . . . . . . • . . • . . . .  160,056 
Caoutchouc screw mold,  G, H. Roberts . . . . . . . . . . . 160,235 
Car axle, railway, S .  L .  Harrison . . . . . . . . . . . . . . . . . .  160,095 
Car brake, C .  C .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,083 
Car brake,  Hiner & Fessler . . . . . . . . . . . . . . . . . . . . . . .  16O, l!JIJ 
Car coupling, A. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . 160, 082 
Cllr coupling, J. M. Cl.m . . . . . . . . . . . . . . . . . . . . . . . . . . . 160. 162 
Car coupling. W. Cline, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  160,005 
Car coupling, H. T. Loyell . . .  . . . . . . . . . . . . . . . . . . . .  . 160 ,057 

Car coupling, R .  Merlam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 ,0"..5 
Car coupling, J .  W ... t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 133 
Car, dumping ,  R. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . .  160.122 
Car lamp , Hleks & �tnlth . . . . . . . . . . . . . . . . . . . . . . . .  160 , 097 

Cal', passenger, I. Uridgman . . . . . . . . . . . . . . . . . . . . . . . .  160,01'9 
Carrlageo, jump seat for, �. St.rkey . . . . . . . . . . . . . . . .  160,086 
Cartridge loading Implemen t . B .  Burton . . . . . . . . . .  160,O.J9 
Ca�t1ng bobbins, machine for, �f . Dimock . . . . . . . . . 160,008 
Chain link and chain , � .  D .  Locke . . . . . . . . . . . . . . . . .  1 60 , 107 
Chair, tIlHnl'". D .  ]<; . Te.1 (Tl . . . . . . . . . . . . . . . . . . . . . . . .  6 , 309  
Chimney t o p ,  H .  Becker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 ,074 
Cburn, D. C .  B.lley. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  160 , 139 
Clock-operated horse crih, Gribbin & McMillan . . 160,092 
Clothes frame, P. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . .  160 , 156 
Clothe. frame, .J. H .  Chadwick . . . . . . . . . . . . . . . . . . . . .  160 , 160 
Clothes frame ,  A. WTlght .  . . . . . . . . . . . . . . . . . . . . . . . . 160 .O.J6 
Co.1 hod, G. Seyiang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160,005 

Coat shaper, E. R. Viet" . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 ,246 
Cookfng stirrer, �' . "I . ROuI'Il! . . . . . . . . . . . . . . . . . . . . . . . 160 ,003 
Cor< � ,  damp for anchorIng,  14 . E. UohertH . . . . . . . .  160,06'� 
Corn cutter,  gre e n ,  W. J .  Potter . . . . . . . . . . . . . . . .  160, 119 
00rn sh eller, T .  J .  Hoon�r . . . . . . . . . . . .  : . . . . . . . . . . . .  160, 193 
Corpse·preserylng caoket, H. Hartwell . . . . . . . . . . . . .  160,186 
Cotton scraper, etc . ,  "" . H .  !t(cCIRugherty . • • . . . .  100,111  
Culth'ator, J .  Hehe l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 142 
Cultivator, La.wrence & Thomaf*' . . . . . . . . . . . . . . . . . . .  160 , 210 
Cutlery die , W . H. Miller. . . .  . . . . . . . . . . . . . . . . . 160 ,059 
Da.her lIap fastener, J. A .  Kln".ld . . . . . . . . . . . . . . 160 ,020 
Dish drainer, .T . A. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160, 176 
EleYfltor,  C. H. Guiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11)1.1, 183 
E l c Yt\tor,  kl',  X. 'nttmer . . . . . . . . . . . . . . . . . . . . . . . . . .  160, Z50 
Ele\'a�ors , clumping gage fOT, .1. �ft� Cl111o('h . . . . . . 100,112 

Emhroldery stamping. J .  �IcGavln . . . . . . . . . . . . . .  160,113 
Engine , .te.m, J .  W .  lIlddleton . . . . . . . . . . . . . . . . . . . .  160 , 218 
Engfne fram e ,  portable ,  .J . W. Hill . . . . . . . . . . . . . . . .  160, 189 

Faucct, beer, � . •  J. �ullh·an . . . . . . . . . . . . . . . . . . . . . .  160, 242 
Faucet, mea.snrin g, L. L. Den nlck • • • • . . . . . . . . . . . . . .  100,(85 
:FcrtlI

1
zing compound , C. H. Hoffmann . . . . . . . . . . . .  160 , 191 

Fire arm , rcyolvlng, F. ,,�. HOod . . . . . . . . . . . . . . . . .  160 , 192 
Fire es('ope for safe R ,  Haekett & Cr01IJlHf' . . . . . . . . . .  100,184 
Fire extinguisher. G. F. .  Harkt.>r • • . . . . . . . . . . . . . . . . . .  160,m 
Fire kindler, B. 8. Harrington . . . . . . . . . . . . . . . . . . . . . 16(1,054 
Flat iron h eater, E D. Dudley . . . . . . . . . . . . . . . . . . . . .  160,011 

Floors for passage of pip" . ,  W .  n .  Gedney . . . . . . . .  loo,014 
Floral decoration s ,  body f�r , C. A. " .. arren . . . . . . . 160 ,247 
Flue cleaner, Keei & �chmld . . . . . . . . . . . . . . . . . . . . . . .  IflO,203 
Fuel , compound for i!Rs, C. Jenty • • . . . . . . . . . . . . . . •  160 ,201 
Funne l ,  measuring, 1 .  ,," . Hoagland . . . . . . . . . . . . . . .  160,017 

Furnac� , hydrocarbon, H. Napier . . . . • • • . . . . . . . . . . •  100,027 
Furnace, metallurgi c ,  U. Haylll:ls . .  , . . . . . . . . . . . . . . .  100 , 140 
Furnace fire chamber, H. H. Gt lmore . . . . . . . . . . . . . . 160,180 
Game hoard , M. Hlf'dlnger . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 234 
Garden sprinkler, P. lIuller . . . . . . . . . . . . . . . . . . . . . . . . .  160,220 
Uas engine,  P. Vera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 180 
Gas from hydrocarbon, H. S. Maxim . . . . . . . . . . . . . . .  1611 , 216 
Gas ttlel , compound for, C . . Jenty . . . . . . . . . . . . . . . . .  160,201 
Gas in water, ab::orblng ammonia, J .  )J . Beath . . . .  131) ,998 
Gas lighting appara t u s ,  Potter & Thomas . . . . . . . . .  160,228 
Gal; nleter • •  J. Radston . . . . • • • • . . . . • . . . . . . . . . . . . . . . . .  160,031 
GearIng, H. L. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 181 
G enerator for cooking, cte . ,  steam , W. Cooper . . 1f>o, 165 

Grain c1eanerR, brush for, n .  }�. Throop . . . . . . . . .. .. .  160,2..13 
Grain dryer, J. B. WheeleJ' (r) . . . . . . . . . . . . . .  . . . . . . . 6 , 307  
Gun carrIage, N .  Jo: .  Johnsen . . . . . . . . . . . . . . . . . . . . . . ..  160, 100 
Gunpowder, manufacture of, E. Gret"u� . . . . . . . . . .  160 ,053 
Harrest{'r reel , G. G. Read . . . . . . . . . . . . . . . . . . . . . . . . . .  160,0C 1  
Hl\t. brim, curIJng, A .  Freshfield . . . . . . . . . . . . . . . . . . . .  IM,OH 
Hay loader, �'. Marlon. . . . . . . . . . . . . . . . . .  . . . . . . . . . . l flO , n, 3  
Heat er, f e e d  water, H .  � .  }Iaxlm . . . . . . . . . . . . . . . . . . 160 ,215 
Holot , hydraullr, H. Rlchmann . . . . . . . . . . . . . . . . . . . .  lflO,2H2 
HOisting machine, H. Rlrhmann . . . . . . . . . . . . . . . . . . . .  160,2:lH 

Horse blanket and pantaloons, C. Franke . . . . . . . . . • lfJO ,012 
Horse power, E . •  J . & J . W .  Hoyle . . . . . . . . . . . . . . . . . 160,098 
Horse_, hitching, E. Ohm . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1\0 , 2 2:1 
HorseH, lnterfering boot for, A. D .  \Vt'",tbrook . .. .  160,248 
Horseshoe,  S. R. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,188 
Horseshoe magnets,  bending, J. C .  Bryan . . . . . . . . . 1110, 153 
HorseRhoes , J1aktng, W. Horsfnl 1 .  . . . . . . . . . . . . . . . . .  lfiO , 195 
HORe , e n gine,  T .  L. Pi4irce . . . . . , . . . . . . . . . . . . . . . . . . . . 1f.(l , 226 

HuhR to axles ,  attaching', D .  Dalzel l .  . . . . . . . . . . . . . . 1f)O,OO1 
Indexing hookfol , F. H .  Alderman . . . . . . .  . . . . . . . .  . 16U . 13i 
Inkstand , � .  I>HrlinJZ.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100, 111 
K iln and furnace ,  Ilrylng, Cawt.hon & Conner . 160,Ct.H 
Laddt>r, ftremen · � .  P. P. Cstllt'ti .  , . . • • • . • • • • • • • . • • • .  160,0'11 
Lamp, A .  Albertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1fl() ,OOIJ 
('"mp, car, Hkks 4.� :-;mtth . . . . . . . . . . .  , . . .  •• . . . . . .  160 ,091 
Lanw {' x t fn�ui""her, J .  'V. "�ott"rJ I IRn . • . . . . . • . . , ltll"l,067 
Land p1l1n'rlzer, A. l"nrlerwood . . . • . • • . . . . . . . . . . . .  1flO , 129 

I.anrlau , C .  ThomalOl . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . 160,039 
Leather strapf.i, etC' . ,  fl n i Rhjn�, � . B. Randall . . . . . .  100 , 231 
l .. lghtnln� rodA ,  .T . ( ' .  Rrptn . . . . . . • . . . . . . . . . .  lm,151 , 160 , 15t 
Loom, DayiA & �tOJw . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . ..  HiO, I)q4 
1 .. 00n1 , ,,' . ,� . Gre (r) . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  1) , 3(11 
Loom �hnttle,  f\ Blanding . . . . . . . . . . . . . . . . . . . . . . . .  lM,OOl 
I�ol1nge , udJUI;tahle reclining, .E. Bartels . . . . . . . . . . .  100,073 
Ll1mher carri('r, Pinner & Ha",ty . . . . . . . . . . . . . . . . . . . . 160,029 

Magn e i ,  eh'ct r o ,  �f . A . Rice . . . . . . . . . . . . . . . . . . . . . .  160, 120 
Main I'\ prfng� to arhors , atta('hlng-, \:r . C ,  Maynard 160 , 109 
Meat and vegetable Hlfct'r, ,J . " ... Mnrkland . . . . . . . .  160,221 
Meat chopper, J. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1fitl. !::23 
Metal plate . ,  pickling, Gethlng (,/ al . . . . . . . . . . . . .  160, 178 

Metal, turning tool for, "'- . ('Jar . . . . . . . . . . . . . . . . . . . .  1flt1, 161 
Milk .afe, ,r . ]0' . Pool . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 ,227 
Miter machine,  D .  A. Fisher . . . . . . . . . . . . . . . . . . . . . . .  160,090 
Moldlng machlne, A .  Miller . . . . . . . . . . . . . . . . . . . . . . . . . 11\0, 1 14 
Mower lawn , E .  E . PaHRmore (r) . . . . . . . . . . . . . . . . . . . fl , 305  
Musleal mouthpiece , C .  G .  Conn . . . . . . . . . . . . . . . . . . 160, H» 
Musteal strings, }'armer &. Baill ie . . . . . . . . . . • . . . . . . .  100, 178 
Neck tle shield , R. R. Parker . . . . . . . . .  _ . . . . . . . . . . . . . 160,117 
Needle blank fol ,  t.urnlng, E. �auter . . . . . . . . . . . . . . . . .  160,�38 
Nut lock , B. B .  Snyder, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  160 , U1 
Nut machine ,  W. Horsfal l . . . . . . . . . . . . . . . . . . . . . . . . . . 160 , 194 
Ordnance,  breech·loadlng, N. E .  Johnseu . . . . . . . .  lf1O, 101 
Ordnance, projectile for, C. Arrick . . . . . . . . . . . . . . . .  160,On 
Ore �eparator, B. Tyson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,041 
Organ caRe, J. R. Lomas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,213 
Organ , reed, L. K .  Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . .  1f,o,052 
Paints, gloss compound for, J. B. Ta.cott . . . . . . . .  160,038 
Paper box , E .  D .  F. !lhelton . . . . . . . . . . . . . . . . . . . . . . . .  160,289 
Paper, etc . ,  protecting rolls of, J. L. }o'jrm . . . . . . .  160 , 175 
Paper perforating machine . H. Hemlngray . . . . . . . .  160 ,016 
Pav ement, Ftlbert and Hoft'man . • . . • . . . . • . . . • . . . . .  , 160, 1 74 
Peg lIoat, D. Lynailan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160,108 
Pin , Rafety, Furness and Wales . . . . . . . . . . . . . . . . . . . . .  160,013 
Pi!il("iculture , apparatuA for, A. Bon • . . . . • . . . . . . . • .  160,002 

Plane, G .  L .  Weawr . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . 160 , 182 
Planter row check, G. D. Haworth . . . . . . . . . . . . . . . 160 , 055 
Plo w ,  Dugdale and Breed . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 086 
Plow ,  .\ . Hampe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160,O9l 
Plow carriag e ,  D .  W .  Ralston . . . . . . . . . . . . . . . . . . . . .  160 , 230 
Plow. ganl:, J .  B. Hunter. . . . . . . . . . . . . . . . . . . . . . . . 100,099 
Pocket book, G. St .. aus8 . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 . 126 
Poker and tongs, combined, I. J. Conklin . . . . , . . .  160,006 
Pot l id,  A .  E .  Colgrove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 168 
PreiS, T . J. Jenne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1f)O,'?CO 
Press , horizontal hay and cottoll, Dennett 6t (11 . . .  1GO,1J.Q 
Press, lever, 'V. O. Watson . . . . . . . . . . . . . . . . . . . . . . . .  160 , 131 
Printlng surface ,  Frledlaender and Moeller . . . . . .  loo.1" 
Propellers . blade for .cre w , .J . H . Loftu . . . . . . . . . . loo, 212 
Pruning Implement, W. H. John.on . . . . . . . . . . . . . .  160 . 10:l 
Pruning shears, 'V. H .  Johnsoll . . . . . . . . . . . . . . . . . . . . 160 , 102 
Pump, double, submerged, Hart wick and �farx . . 160,096 
Pump, forc e ,  L .  J .  Knowles . . . . . . . . . . . . . . . . . . . . , .  160,207 
Pump sucker, J .  M .  Springer . . . . . . . . . . . . . . . . . . . . . . 160 .00.<; 
Pump air chamber, etc . , L . J. Knowles . . . . . . . . . .  160,2Of. 
Pumps, bucket for chain , H. l"'. �tow . . . . . . . . . . . . . .  lGO. 1t5 
Purlller, tiour alld midllling� , G. W. Brown . . . . . . .  160, tlSO 
Railway crOSSing, gate for , :-; .  Cox . . . . . . . .  , . . . . . . . .  WO, l€n 
RaHway. eleYated, F .  A. WIlII.m . . . . . . . . . . . . . . . . . . 1 fiU , 2l9 

Railway rail joint , U. Plckel . .  . . . . . . . . . . . . . . . . . . . . . .  l eo , 1 1� 
H.llway rail joint, D .  K .  Reeder . . . . . . . . . . . . . . . . . . . .  lfY),03'l 
Railway switch.  P. C. Br.gg . . . . . . . . . . . . . . . . . . . . .  160,076 
Railway switch , C .  D. Tisdale . . . . . . . . . . . . . . . . . . . .  160 ,(}JO 
Hallway switch , G .  J. Woodrllff . . . . . . . . . . . . . . . . 160 , 135 

Railway tracks, repairing, .J . HOHRtoll . . . . . . . . . . . . .  160, 197 
Rake, horse hay, B .  Owen ( r) . . . . . .  . . . . . . . . .  . . . . .. . .. . .  6 , 3O..J 
Refl lgerat{)r, J. C . Clark . . . . . . . . . .. . . . . . . . . . . . . . . . . . If..o,05C 
Ueln holder,  C.  Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160.02, 
Relishing machine, W . H .  C.ldwel l . . . . . . . . . . .  100 ,008 

HoJl for finishing tubes, G .  Matheson . . . . . . . . . . . . l r.o,02J 
Roller, land , P. nflyen, l4r. . . . . . . . . . . . . . . .  . . . . . . . 1W, 1.t7 
Hoof, slate , L .  Brandt.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1f){J ,U7F 
ROYing frame, T. Yay or (r) . . . . . . . . . . . . . . . . . . . . . . . . .  6 ,002 
RutHe., maklng lluted , T. UobJ olm Irl . . . . . . . . . . . . 6 ,308 
Sad Iron, .J . l1 . Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,068 
Saddle tree, P. B. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 19< 
Safes, fire eflcspe for, Hackett and CronnHe . . . . . . . It.lO . l s.t 
Sash balan ce, .T . Berndt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160. 145 
Sash holder, F. A. Battey . . . . . . . . . . . . . . . . . . . . . . . . . 160, 01. 
Saw grinding machine , D .  M. Mejj"ord (r) . . .  . . . . . . 6 .303 
Saw, j Ig. E . •  T .  Wescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,04S 
S a w  m l l l ,  G .  fo ' .  B e l l o w lj  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t59,99�1 
Saw mill head block, ,J. O.good . . . . . . . . . . . . . . . . . . . .  16<), 1 16 
Saw, bcroH, J .  �f . Bengler . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 60 . lU 
Sawing maehinu, scroll ,  R . �fcConnel 1 . . . . . . . . . . . . .  160,21j 
Sorew blank mechanism, Bidwell and J aquith . • . .  160,000 
Screwl4, cap for wood, H. T. Blake . . . . . . . . . . . . . . . . .  160 , l..J.f'. 
Separator, grain , ,,". M. Koppes . . . . . . . . . . . . . . . . . . . 100, 105 
S(>parator, grain, J .  H. Locke . . . . .. . . . . . . . . . . . . . . . . 160 ,022 
Sewing machine clamp , .T . G. Powell ( r) . . . . . . . . . .  6 , 306  
�hlrt, J .  Twamley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 245 
Shoe bru.h, 1 .  and J .  A .  JOMeph . . . . . . . . . . . . . . . . . . .  160 , 1O.J 
Sholel, P. B. Cunningham . . . . . . . . . . . . . . . . . . . . . . . . . 160 , 170 
Skate, R. H .  Earle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 ,08. 
Spindle bearing and lubrication, J. M .  Stone . . . . .  160 , 124 
Spirits, lIavorlng, M. Grube . . . . . . . . . . . . . . . . . . . . . . . . 160 , 09S 
Spool holder, ]o' • • J. T.ylor . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 , 120 
SpoOling machine, T .  A. Mathewson . . . . . . . . . . . . . . .  160,05R 
Spring fol' seats, etc " J. A .  StevenRon . . . . . . . . . . . .  100, 12b 
Square and bevel.  try, Larrison and Leigh . . . . . . . . .  160 , lOt 
Steel, reworking,  .J . N .  Lauth . . . . . . . . . . . . . . . . . . . . .  160,2O!f 
Stove,  ht'atlng, C. )loble . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 60 , 222 
Sugar eane cutting machine, J. Robert . . . . . . . . . . .  160 , 121 
Sulky , P. �Ollle. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  If1O,()6.j 
Surglcal l n.trument , H. L .  Stlllm.n . . . . . . . . . . . . . . .  160,001 
Tab l e ,  extenSion , A. S. Bowen . . . . . . . . . . . . . . . . . . . .  160 , 149 
Table. folding, P. Cameron . . . . . . . . . . . . . . . . . . . . . . . . .  1611 , 1i5 
Table ,  Ironing , E. B .  Lake . . . . . . . . . . . . . . . . . . . . . . . . 160,201' 
Table, lronlng, T. R. Roland . . . . . . . . . . . . . . . . . . . . . . . .  160, 236 
Table Slide, extenfoJton, D. C. Fth·ey . . . . . . . . . . . . . . . . . 160 ,068 
Teeth, securlng pins to artificial, O. S. Bixby . . . . 160 .075 
Thrashing machine stacker , KIttinger & K urtz . . .  160 .2O.J 
Tin from tin scrap, remOVing, H olliday & Baker . .  160,018 
Tohacco, packing, H. W lnterwerber . . . . . . . . . . . . . . .  1 00 , 045 

Tobacco , treating chewi ng; S. Y . •  \ ppleby . . . . . . . .  11\0, 138 
Tool , fitting. T. S. Carroll . .  . . . . . . . . . . . . . . . . . . . . . . . 160 , 15g 
Toy, automftton , n. K .  Hatfield . . . . . . . . . . . . . . . . . . . .  160 , 187 
Toy trundle ,  "'- . E .  Leonard . . . . . . . . . . . . . . . . . . . . . . .  160,021 
Toy wind wheel, J .  Jamouneau . . . . . . . . . . . . . . . . • • .  HiO,019 
Tranflfer Aheet , ornamental, O. J. E. Palm . . . . . . .  160,224 
Transplantlng hox ,  P. Eby . . . . . . . . . . . . . . . . . . . . . . . . . .  160,088 
Trap, animal , I. Y. Ne w som . . . . . . . . . . . . . . . . . . . . . . . 160,115 
Trap , 1Iy, J .  l' .  SeUers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,034 
t:ml>rells,  H .  Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,214 
rmbreJla rib.,  "oftenlng, J .  �IcAullffe . . . . . . . . . . . . . 1611,110 
YaUseR , etc . ,  corner cap for, H .  Crouch . . . . . . . . . . .  100 , 1� 
Valve, sufety, G. H. Crm�by . . . . . . . . . . . . . . . . . . . . . . .  160, 167 
\' alye , steam , J. J. Grant . . . . . . . . . . . . . . . . . . . . . . . .  160, lH2 
Vanp anrl poInter, weathf'r, J .  C. Rry�n . . . . . . . . . . . 100,150 
\'eh!('le Mprin�, .J . �f . J)r�RJ:;ey . . . . . . . . . . . . . . . . . . . . . 160,�29 
""hlel e  "pring olde har, .1 . Tilton . . . . . . . . . . . . . . . .  1 60 ,2-14 

Vehic l e  wheel , .J .  A. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  lRO, 240 
Yent llator for wlnrlo'WM, H. Wagner . . . . . . . . . . . . . . .  100 ,066 
Yiol lns,  chin reMt for, C .  F. Albert. . .. . . . . . . . . . . . . . . . 160, 13fi 
Wal(on brake,  R. J. Knapp . . . . . . . . . . . . . . . . . . . . . . . . .  160,20; 
Washers , cutting out metal ,  D. Goorlnow ,  Jr . . . . •  160 ,015 
W •• hlng mlchlne, W. D. a n d  D. M. Croy . . . . . . . . . loo, IR9 
WashIn g  'Varhlne , ]0'. M. Lechner . . . . . . . . . . . . . . . .  160,211 
'Wa�hing mach i n e ,  �fjnderle and �lai'!chmf\yt'r . . . . 1M,026 
,,'nter whC'el , "- . • J. Thompson . • • . . . . . . . . . . . . . . . .  1 110, 128 
WeRther vane and pointer. J .  C. llr�-an . . . . . . . . . . .  1 60 . 158 
Winomlll,  A . •  n d  G. U:lymond . . . . . . . . . . . . . . . . . . . . .  lM.(lf,(J 
Wlndmlll, G. F. Rounds . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 .237 
Wind wheel, Mix and Jacobs . . . . . . . . . . . . . . . . . . . .  160 , 219 
Wood ftlHng compound, Dorr and I':-loyfert. . . . . . . . .  160 ,010 
""ooden pins, making , � . S. E skey . . . . . . . . . . . . . . . . .  1 60 , 1 72 
Wrel1ch pipe, D. Gt1hert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1';0 , 1 79 

EXTENSIONS GRANTED. 
31 .252 . -1Ko" BALE TIR. -.J . J. McComb. 
31 .315.-G:CISDING CARD T E ETH . -t' . Hardy. 
31,3'U . -LooM .-Jno . Davl •. 
31 ,!:t.o/I . -.. C A RRIAHB 1VORK COLI .. AR.-�f . Seward . 

DESIGNS PATENTED. 
8 ,070, 8 , 071 . -PAPER . -H . D. Cone, �to('kl)rIdge, �fa k"' . 
8,072 . -CARPET .-J. H .  �m1th , Enfield , Conn . 
8 , 073 to 8,106 . -(' ARPKTR .-0 . Heinlgke,N ew rtrecht,"S" . Y .  
8,l07 t0 8,125 .-CARPETS.-H . Horan , East Orange , N . ,.J .  

8 , 121i t o  8,131 . -CAE';ETS .-L. G .  Malkin. New York city.  
8 , 13� t o  8,151 . -CA EPET 8 . -E .  J .  Ney, Dracut , llass . 
8.152 to B , 159 .-CARPET8 . -H . �ordmann .  New York city . 
8 , 160 . -CARPETS . -G . W. Piggott, New York city. 
8 , 161.-WORK STAND . - M .  S. Dunn , Rochester. X .  Y . 
8 , 162 .-CARPET.-H .  F. Goetze, Boston, Mass . 
8,163.-RoCKING CUAIR . - G . :M  . Harwood.Troy,N . 1:- . ,et at.  
8,161 , 8,165.-GLASS DI"HER.-G. W. Lowr)", Ea.t Cam · 

bridge ,  Mas • .  
8,166.-SPOON HANDLE .-C . Osborn e- ,  N. Attleboro',MaF8 . 
8 , 167 t0 8 , 171 .-CARPET . -,J. H .  Smith , Enfield, Conn . 
8 , 1 72 . -CARPET .-F. W. Green, Orange, N. J .  
8,17S to 8 , 176 . -(JAlIPET ,-J. H .  Smith , Enfield , Conn . 
B ,I;; to B , 179 . -C AlIPET . -W . H .  Smith , Enfield, Conn . 

TRADE MARKS REGISTERED. 
2,247.-STLVElI POLI'B . -W . E .  Dunham ,Fall Rlver, Ma.9. 
�,m . -RnA.FT8, ETC. -,f . A. J. .. elppe, LancaRter, Pa . 

2 , 249.-CIGAlI B . - S .  Lowenthal & C o . , Clnclnn.ti , Ohi o .  
2.250 . -W ASBING BLl"E . - S .  M .  )[yero , Philadelphia,  Pa. 
2,251 . -BAKR P OWDR lI . -Plumb & Co. , G rand Raplds ,Mleh 
2 , 252 . -HmnERY .-W. }' .  Salmon ,  Lowell ,  �fn s s .  
2 , 253 .-T E A S . -',""f11lams & Co . ,  �an FranCiSCO, Cal . 
2 , 254 . -f'OSlIET I C . - A .  Deland , �e'W York city . 
2. 255 . -CICt A Rs . - A .  W. Foot e ,  Brooklyn , X. Y .  
2.2t)6 . -ToOTII PA STE . -Forster et at. , Philadelphi a ,  Pa . 
2 , 257. -('I G A R S . -Goldiunlth et al. , Cincinnat j ,  Ohi o .  
2,258 . -POCKET :-;TOVE . -ll- . P .  Houston, 'Yasblngton , D . ( ' .  
2,259 . -�TE.nI E � G I N E .  ETC . - V .  �fauger.Xew York city . 
2 , 260. -COTTON PRF.S� .-�[rs T o o  C .  NfFibet , Macon , G o .  
2 , 261 . -P .UXT O R  ( 'Jon:xT.-.E . W. TibbelA ,  Chester, Pa . 

/sCHEDULE OF PATENT FEES. 
On each Caveat . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1 0 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '21l 
On filing each application for a Patent (17 years) . . . . $11S 
On Issuing each oMglnal Patent . . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examlners·ln· Cblef . . . . . . . . . . . . . . . . . . . . . . . 1 0 
On appeal to Commissioner of Patents . . . . . . . . . . . . . . . $20 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . $30 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On an application for Design ( 3 "  years) . . . . . . . . . . . . .  $1 0  
On application for Design ( 7  years) . . . . . . . . . . . . . . . . . . . $11l 
On application for Design (14 years) . . . . . . . . . . . . . . . . .  $30 

CANADIAN PATENTS, 
LIST OF PATENTS GRANTED IN CAN,\DA., 

FJo,llHUARY 26 to 27, 187;' 

4,4..'Kl .-E . H. Ayrlon .  "'onrlswoy·t h .  Eng-land.  et al. 101-
proYements i n  slI lelt lng,  ph' . Feh. 26 ,  1R75 . 

4 , 4Sl . -)VllI . •  J o h n son €t a l . ,  �i nnt l'pal . P. Q. Plane iI'OD 
adj n s t lllt' u t l'l .  Fph . -.ln, I R jr; .  

4,4S2 . -H .  )1 . C'OIl Yt"l'AP 1'1 (t l . � 'Waterloo,  P .  Q.  BUild. 
ami Rt'en(>  apparat ll � . Fph . 26, 1R75.  

4,-t� . -.J .  B .  Tf�on , �(ont reH I ,  P .  '1 .. Window fastf'uPI' . 
}'c h .  21i , 1�75 . 

4 , 43 1 .-1'. Hpnndl'Y ft rtl, ! Ottawa,  Ollt..  �f otf)l' .  Feh. 2 ; \  
1H�5 . 

4 , t35 . -J .  OPW{' ,  O t t a w a ,  Oll t .  )iall ur (lespatrh ling . 
}'ph .  2�, 1875 . 

-l , 136 . -H . •  T. YOll 1 lg,  LanPiI}ownc , On t .  Hay loader 
Feh . 27, 1�75 . 

4 , l.:·rj . --.J . B. Brow n ,  �tan}oltt'lld , P. 'l. )'l llk cooItng' ap· 
pararu}ol .. 1"(· u .  27 , lS7�. 

4 , !3 .J . - s .  T. Lltlll h .  Xt· w A l hany, Ind . ,  1: .. �. 'Sut lock 

and wasl . I ' I · .  }' ph . 27, 1�75.  
4,4:�9 . - F .  L .. ( 'rurker, Taunton , �la1i� . ,  1 ' .  R .  Sm e l t i ng anll 

refining eoppcr ores , ete .  ·F eb .  27, 1 �7:l . 
4 , 440.-L. )lIer8 et al. , I .. ynden.  Ont . H OI'Reshot? JllIl 

chIne . Feb . 27, 1875 .  
4,41l .-R. Eaton , )Iontreal , P . Q. Freight "ar . Felo  

27,  1 875. 
4 , -I42 . -L .  A. �'rlgon, lIontreal , P. Q. Spring bed . f'ell 

27, 18i5. 
!,443 . - D .  H. Winnett , London, O n t .  Oil stil i .  Feb . r. 

1875 . 

Bllck PIlKe • • • • - • 81 .00 a line. 
In8ld.., PaKe . - • '. • • 'f Il cents a line. 

Ellgravill08 may /wad adoortisement8 at the Bame rate 
pe7' Zine, by mOO8UrlIDlent, (l8 the Wter pre88. Adoor
tisemellt8 mWlt be received at pubMcatton office eM 
early as F1iday morning to appear in next 183Ue. 

LOCAL AGENTS WANTED ! 
To C3n,'ass for the MAXTTFACl'CRER AND BUU .. DE R ,  the !arKeHt. be'!t, a.nd �heapeMt mecha.nicall-ba ild. IOIf, Rnd HClentlfic Journal pu b l i shed. W e  Want activ e ,  responSible, permanent. local agent s in every t n tcllJgent. community tn the United States and Canada . To persons who will �roperly and faithfully serve our tn-
����t:rn�re��::e�vfc�:���td�r���Y..�\.�� .. 

d
C�e�\�1���I�� PUEFERRE D .  Live agents can make from ,10 to $20 per day . Specimen copIes and terms will be turnished ow application t o "  A eflTIN BLACK P U IlLI "HEn, P.  O .  B o x  4H f9.  37 Park dow, �ew York . 

SCROLL SA WS, 
THE CHEAPEST A N D  BEST IN USE. 

B I C K F"O R O'S PAT E N T  

ANTI FRICTION 
se'R O L L SAW. 

L EW I S  F AG I N , AG E N T, C I N.'T l , D .  
Bend for circulars.  

l.A F A YETTE , Ind . ,  .Ju ne 16 , 18i3 . 
)fr . Lewis Fagin-Dear Sir : I am using one of your 

�croll Saws . and we Uke i t  very mUCh ; we t.hink we can 
bf'at any of their high pri c e d  saws fo1' tru e and smooth 
work.  P leaAe send m e  one l)oz . 14 inch Saws, mostly 
narrow ,  the widest not over � Inch, and all ot t hem 
thit'k. Hend hy Expre •• C .  O. n. Immediately and oblige 
yonrH, ,JOHN ALLE � .  

C U I D E  TO �:h
e
e'; b��� 0��5�����

,
s�g:i�� S U CC E SS. ��tkc��ft�7o�r2�o���!rr'e�1��I:���-

l\"orth Its weight In gol d .  �f.lled . together with n $1 sam� pie , for only 10 ('ents, by THE l'NlOS PVBLISHIN G  CO)IPA X Y ,  Xewark , X .  J .  -l�"�:\:cTOHY PROPERTY FOR SALE-TO CLOSE 
. the estate of the Redfield and Hlce �1anufacturlng c�.;n��rJ l��lfA���l

l ���I� t�: e�sW:���� �rt\:':YNauT�: ruc� rlver, ln the vlJIage of WolcottvlJIe,Conn . , coverfng some ele-hteen acres of land and water. The factory covers 75 , 00  s
�

uare teet, t� a heaYtl
lt 

framed bufldJng 011 
��or�� !r°a�,��
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;:j. �:o�
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gfs c� Reparate otlice , and fireproof safe . Cpon the premises are fifteen frame bul1d1ngs and tenements for operators 

��'
l
p

e
rt;;�h��n3,1��r���:�lfl��

se���:. �1'J�ORi�IYJ.0 
CHEESMAN , Ansonia,  Conn . ; WALTER M. SMITH' 18 :1o�n Street, New York, or to CHARLES H. WOOD� 
BU Rl ,  Trustee ,  33 Pine Street, New York . 

EMERSON & TATE, Dealers In Quarries and 
Mines , 55 Sears Building, Boston, Mass . Pamphlets 

����:;��
ng a full description of qnarrles sent to any 

� KEY FASTENER, 
The most .Imple .nd perfect security 

against burglars. Patent for SaJe . 
:���:

.
�

r hy �t
.
a¥'�

.pI0'&f>atlle3�
ars , 

lferiden , Conn . 

FOR SALE-A Valuable Pawnt Right, covering 
the States of Wi sconsin , Mlehlg.n , New York , and 

N ew 
J�[i\�y 

AL"b'lf��
r�i:

ui��t��:'\l':o��l;� �:���, 
Hennepin Co . ,  Minnesota . 

FOR SALE OR TO LET, at a Bargain-The large 
and commodious Factory, Nos.  205, 207. 209 & 211 

East sad st.  l00x200 fert, running through to 34th st .-'· 
Stories and Basement . w ith or without Englnes.J.Bollers,e . 
Malu Shaftlnl:. For parti culars , .pp ly to 699 .. roadway 
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-��- . .  DECATUR: 

A�ric ultnra l Works 
Pc::»r Sa,le. 

� ACRES GROUND�COMMODIOUS Bt;ILDINGS-ALL 
}lECESBABY MACHINERY-CftPACITY 2ru HANDA-RAIL
ROAD FACILITIES UNSUHPASSED�ABUND"'NT W A
T'OB�CHEAP Ft::EL-COST 80,000 DOLLARS. Will be 
Sold at a Great Bargain If taken soon . Address 

L. BURRO"'S, Sec'y, Decatur, Ill . 

MACHINERY 
NEW &: SECOND-HAND. 
Send for Circular. CHAS.PLACE 

J & CO .. lOS Reade St . . New York. 

BLAKE'S PATENT 
Stone and Ore Breaker 
Crushes all bard anti hrlttle substances to 
any required Mze. Also , any kind of 
STONB for ROADS and for CONCRBTB, &c . 

Address BLAKE CRUSHER CO., 
New Haven. Conn. 

T��u�i-;;r��� y�
t
M�YW�II'.l

ea
�fd"fe��' :�: 67J�

h
��r� 

m�n_,,!h�mt_9�� ___ . 
THE 

Shapley En[ine, 

I N TE R-S'.l'ATE 

Industrial EXDosition. 
CHICAGO, · 1875. 

win Open SeptelDber 8 th and Clollle 
October 9tb. 

All MA N U FACTURE RS, ARTISANS, 
and INVENTORS 

WIBhlng to bring their products befere the 

GREAT WESTERN PUBLIC 
should not fan to be represented. 

NO CHARGE 
FO R S PAC E O R  POW E R. 

Terms liberal to exhibitors and facilities flrst 
class in all respects. 

Applications received at any time. For bbmks 
and further Information, apply to 

.:JOHN P. RE Y NOLDS, 
Secretary. 

THE EDGE TOOL M AKEn. fly Aitken Wei
kle , Practical Edge Tool Maker. A new work, on 

the general treatment. forging and tempering of Steel 
for Edge Tool Makers, Blacksmlth8. MIller8

h
MachtnIBts , 

and Tool Dressers . More Information to t ose already 
In formed. In" aluable hem to those not yet Instructed . 
���a��e���� dVr�le 

t
ff k��rd�r

l
g�

l
�t�n�hr;:r�� C.

o
ny 

address. Toledo, 0 . ,  Feb . 22, 1875. 

MACHINERy.-ManUfacturers of Wood-Work 
Ing and Labor-Saving Machinery of all kinds Ruita· able for Carpenter' s and Joiner's Work, are requested to send I��S}ets'A�tt��'1�escg�c��lst�n'e�

o
Queensland. A VALUADLE PATENT FOR SALE FOR 

ta� several States-600 to 700 per cent clear prollts. 
ti's� 1���1����t�r

tllld���;a
lments and part of pro-

C. F . ,  Box 177, Hoboken, N. J. 
BE�UTIFUL DE�AL�OXANIA or Tr&n.rer Pictures, with full inltructlohll and :."4 pg. 1 0 Tah��?f:l!eH-::Js������ fO!,1:1�����,A���I�o; i�I\��; ADimals, Birds, Insecta, �\e5q\1e and Comic Figures, 

.te. Thpv ('"an be elui ly trl\nstt'l"ff'ct to :l.ny artit'le 50 
M to hn{&.au the mo�t be""U(ul r:'linti ll". A iM) & 

beautiful Otom Chromos for 10 cenh. 50 tOr 51) ("f'llt�. A£ents 
wlulud. AJl1ress 1. L. PATTEN ,& CO., 1 1  PlOe St., New York. 

ManufactnfPd hy Valley Machine Co" Easthampton , Maf�.  

�!�!���.�'��Y������:� . .  �.�?:'.� ��.M�. O!@!d�l c�!f�!��· 1 " 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . $12.00 �:�= a s t l n � s 1 : : ���c1 : :  � : : J : :  : : : : : : : : : : :  : : : : : : : : : : : : : : ":lt� . . for making Bm� 
Iron & Steel Clamps, Die Dog�,(aamp Dogs,Ylce Clamps, )lodel Steam .hong-ines 1" in. bore , S in . stroke, price $4 ;  Expanding Mandrels, &c. Send f?,,)atest Prlce Llot to ditto 2 1n. bore , 4 1n . stroke ,  price flO, same style a s  cut. C. W .  LE COUNT, . Catalogue of f'mall Tools snd Materlals free. 

. . . . _�. __ ��. __ ... � __ �. __ �t1' �rwal� '��()IJ�' .. . GOODNOW & W1GHDIAN, 28 Comhlll, Boston, �-" .. !. Planbur &. MatchIng, -- ---- L8.tues at Home MOuldlng,�g and Tenoning Machines. Scro And Men who have other bUSiness, wanted as agenU .  
JSao

w
H
sr:ni��WNI C�PS
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a
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n�r)q.. Y. 
Novel Plans' ,.ljleasant work, GOOD PAY. Send S·cent I � sptaar
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kP fa
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e ,PNa'ew
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THB GRAPHIO COJIPANY, SIHl, Send for Catalogue. ( 118 Liberty "t., N. Y. City PI 

LUDLOW VALVES. 
FRED. STONE & CO .. S Park Place, New York. 

T H E  I M P R O V E }) 

NIAGARA S T E A M P U M P, 

GBO. W. B.11AD &' 00., 
STEAM BAND SAW 

AND VENEER-CU'.l'TING MILL, 
1S6 to 200 LEWIS ST. ,  foot 5th & 6th 5ts . ,  E. R., N .  Y 

Always on hand, Fl'LL STOCK of SEASONED 

Hard-Wood Lumber 
AND CHOICE FIGURED VElfEERS. 

The LARGEST STOCK I The GREATEST 
VARIETY I The Lowest Price8 I 

Jr' Enclose Stamp for Catalogue and Prlc ..... Llst. 
Orders by mall promptly and faithfully executed. 

Manufactnred solei), D)' MASON'S l'A'l"T FR1CTION CLUTCHES Hubbard & Aller. are manulactured by Volney W .  M�so.n & Co. , 

W 
9S 10 9'7 Pea,., 8I .. IJrooklyn, N. Y. 

Providence, R. 1.  Agents, L. B. BROOKS, 60 elltt Btreet, ENGINEl8 AND BOILERS, New York :  TAPLIN': RICE & CO .. Akron, Ohlo. __ � 

Pulle1l8,8hafting and Hange", St p lUOmiiEiIT. ��.�!.��w����Fo�� 
IRON & WOOD WORKING MACHINER; STEEL CAST1N GS. 

Solid and Bomogeneona. Guaranteed tensile strength. 25 
OF EVERY DESCRIPTION. tuns to sqnare Inch . An Invaluable substitute for cxpen· 

�1::l;:;f.,W:nl
o� !�� �:l�� ff.:i�<}requlrlng great strength . 

Cold Rolled Shafting. Mc HAFFIE S'¥EEL eo . .  Evelina St . ,  Phlladelphla, l a .  

FIRST It PRymIL, 
)U.NtJl'ACTt::'IlER8 OF 

205 
PORTABLE ENGINES, 

Complete with Boller, Englne,Grates. 
Smoke Bonnet, }<'ecd Pump, 'Vlltt>r 
Gauges, Steam G ange, Safety Vl\1yp, 
Blow·otf Cock and Judson Goyernor 
Prices &\ Shops wah Bozing ez\r� &\ cost. 
a II. P., $250.00 I 7 . Il. P. ,  $475.00 
4 ." . .  300. 00 8}1 " 540.00 
ti . .  400.00 . 12 . . 7�5.00 

15 H. P., 800.00. 
FOOS & J AY N E ,  

:1.(19 Li berty St., New Y01'Al. 

AGENTS WANTED. 
Men or women. $3� a week ' Proof 
furnished. Business plea�antand honor� able with no risks. A 16 page circum 
andYaluable Sarnolcs free ...... A postal-

�Iii�� ����s b�t ::!c�e�� se'�rir:� ����e�! 
F. III. REED, 8TH ST., NEW VORK. WOOD-WORKING MACHINERY GEN. 

erally, Specialties, Woodworth Planera and Rich 
ardson s Patent Im'rr0ved Tenon Machines. 

Central, corn,*ri'holJ'M ��r8�r::R��:r"ARDsoN pUNCHING !�i t::dr.�s"
t
T
a
ll� �¥ftlS 

DROP PRESSES, ff.tx;i�:o";;;,����s co. , 

$·6'OT$- g·�O '�e:te,;�;:������
n�����e�i}:��W 

O LIN NGTON & BRO., N. Y. or Cblcago. 

THE LBHIGH VALLEY 

Emery Wheel Co 
WEISSPORT, PA. ,  
Manufacturers of 

Emery Wheels under a 
new jlatellt. 

Send for c\rcu1ar. 

Business. Address DORMAli'S &���n�; I1.�1t��;le����e��Sp,.fc�LL1!r.G, &c 

G E O R G E P L A C E  & C O . , 
121 Chambers & 103 Reade Sts., N. Y. Cit, 

A FORTUNE FOB ALL In the RublHlr Staml' 

BandSawMacbines 
STENCIL AND STAMP WORKS. Baltimore, Md. 

T..HE BEST PLOW IN THE WORLD. 
alm�t.r��f�:::�ln����y��W now In u�e: ��s\J'&m�� to 

CHsseta, Ca8S Co . ,  Texas . 

GLASS MOULD�, for Fruit Jars, Lamps 
Bottles, Ink StAlnd8,etc. , made by H. BROOKE. 15 years COB. Wu ..... and CBNTR. STS., N. Y. For any 

tb�n new In gl&8s, you will require a mould (or die) . 
PABTIOULAR ATTBNT.ON paid to MOULDS for 

I VENTORS. Send model or drawing ; Incl08e stamp. 

-Seeds�anif Bulbs-. - '-
I L L  U S T R A T E D  SPRING CATALOGUE 

FOR 1875 
NOW READY 

�
e
��:

lt
I�I�:f���':f

e
�;�flay

f ,?ih8 .. M::'1":t,n �Yi��
e
gy James Hogg, on recemt�)6J�nsb'i�lt:; CO. , Seedsmen 

76 Fulton St. , Brooklyn, N. Y .  

$77 
Why� Go-·W--est ? Send for 3O-pageMARYLA"D 

I farm C'ataloguefree. County 
map with everv tOl\'n , roar! . river, school, church , rolll , 
&c . , 2Oc . · J .  F. MAXCUA, Easton, Md. 

rr AlwaYH I<'resh and Reliable. AJ 
DBBBR' S  UABDBN CALENDAR, 1875, contalns descriptive 

and priced l1StR of Veget.able, }'lower and Grass Seeds, 

���\�fU��IBTu';;::'��J�e
sM:ll�d ���? 'i"Jt:e�s RequiSite, 

HENRY A. DREER, Philadelphia, Pa. <J en. COVERING FOR BOILERS A ND 
P1PJ!;S Baves Twen��r Cent In Fael . 

o R FELT, CEMENT, AND PAINT FOR 
ROOFS Is the best In tbe market. A.sbestos Pelting 00. 
�� ___ �_. _____ .lI�t�.:;t22 Front St •• N . Y. 

Useful and Rare Chemicals. 

Gl"'/Tf�'b"!n8�Wg�?ir��
I�:Jesl:'�e�

asting Labell on 
2. The Soluble Glass Liquid and Jelly for Soap, Cement

iI
Artlllclal Stone. Paint and Flreproolln� Wood. 

:: Nic��I��mfn�
nA�e��s��\a�.,

f
'Xn���,

n
liouge,&c. 

't;'n�����g.if�:�' c�ra
l
l��

e
�ra�I���T�� C����� \.ntlmony, Bl,mnth Nickel, Alllmlnum, Loadstone. 6 .  Marble and G\&8S Putty. Felspar, Fluorspar, lInest SUex, Cryoltte. Talc,Asbestost YellOW Cadmium. 

L. FEUCHTW ANGER & CO. 180 FULTON ST. , NEW YORK. • 

�400 Y.r17 to ...... .. ..;."-___ �4 
IM ... ....u;, :rap.1II .--, wi ... .-. ..... � _ �  .. 1 
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�AND SLITTING SAWS . Man
ufacture most all other Wood 
Working Machinery, for Fur� 
r��

u
�lsr���:�7 �:���

a
�� t�. t"j':':�h%:�rl:':ffi�e�� 

S end for a Catalogue to 
461 to 46'2' W. 40th St., New York City. 

Niagara Steam Pump. 
CRAS. B. 1J.ARDICK, 

28 Adams St., Brooklyn, N. Y 

Sto'ne Channeling 
OR 

(j1tarrrying lJ'Iach ·in (:'" 

WARDWELL l'A TENT, 
FOU CUTTING STONE INTO VA RIOUS SIZES 

AND DIMENSIONS IN .-\ J,L KINDS OF 
QUARRIES. 

STEAK STONE CUTTER CO" RUTLAND, VT" 
SOLE PROPRIETOR8 AND MANUFACTURERS. "�ED� 

Et;GR-AP- ' "H'�' -Y " A �.� 000. OD tbe .... .,; VI I Writing by Sound. ; • com ,Iete system of PhODetic Short HaDd-the abortelt, moat lim ple :rllr;�:�:r.:e��!;�', e::�Ii��:Dl���� i;r�;��rfs
ti�it":;e:t,� 

tortY'DiDe Itrokeg of the pen, &Od. 140 wordl per min ute. The unem 
ployed should learn this aI" , Price, by mail, ::.o Ctl. AseD's wan\ed. 
i.d.dres. T. W, EVANS 41: CO . . 139 S. SeveDth S'reet. Phtl ••• Pa.. 

A LCOTT LATHE�: l:�'lrr'i'�'sft'�����d't%1.�����.' 

P-· · · ORTABLE STEAM ENGINES, COMBIN 
Ing the maximum of eftlclency! durability and econ omy, wltb the minimum of weight and price. They are widely and favorably known, more than 1,000 being In nse. All warranted II&tilfactory or no safe. - De8crlptlve clrcullU'1l ¥�k oJ. 

a
���"J��'tEt

d
gli.�'Lawrence, )fa ... 

THE Union Iron Mills, Pittsburgh, Pa. 
The attentfon of Engineers and Archltecta ls cQlted 

10 our Improved Wrought:Jron Beama and Girders (pat· 
tented) , In whlcb the compound welds IHltween tbe stem 
and lIanges, which bave proved so obJectionable.ln the sid 
mode of mannfacturing, are entirely avoided. We are p're
pared tn furnlsb all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Car��_e , Klom.n & Co ... t;nlon}ron M:1!!� .... P1tts.1>U_rtl1l.-P-" 

The Toll-Gate ! Prize Picture sent free ! An 
• ingenious gem ! :SO objects 

to lind ! Address with starn". E. C. ABBEY, Buttalo, N.Y, 

� ���M�N ��� II �L�G .�� S�} .� fA� Y. o D ER R I C K S  &- T R AVELLE R S , 
T H O MAS RO S S .  FL T L A', l1 '/ 1 

THE FRANZ & POPE 

Knitting 1\1:achine Co., 
M!�l��e��

c
���t!�

e 
tg

r
W�L�I

o
:� 

o
�R��:

n
!�J°'W�i�i�� POPB, and secured by Letters Patent of the dates and ��:r�';."; ttk1:/gh�'1�D,:�

t
;��·a�;?'·#o�e���1� 

d
;::rf�

e 
dat.e the 1st day of Fehruarv, A. D . •  1870 ; also No. 99,4� bearing nate the 18t day o( Fehruary, A. D . ,  1810 ; also No. 102 ,529, henrio� date the lird day of )fay, A. D . ,  I870 ;  0100 No .  105,IS7. bearing date the 12th day of July A. D . ,  
18;0 ; also Xo. 12a.6R7, bearIng dat� the 13th day oi �·ebf.ll .. ary , A. D . . lRj2 , do nerehy cantion and warn all personA 
��:.

e
�e�rr�g�

n
O� �����8��U�:�:i�� ��

r
��Uh8:u:�r,

in
8�J��; 

����re�
n
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Kt�1:.t�tfo,�
a�h���10���lnle:Pe�'8 i¥lE[e°rit�

m
t(lri: KnttUn� �achlne8 offered under the name of Dana Bickford, Family Fm'orite, and Branllon, are IntI1ngemi:mts en our Patents ; and It Is our intention to prosecute all infringements coming under our notice . 

t'HJ.NZ & POPE KNITTING MACHINE CO. BUCYR'('S, OhiO , FelJruary 1st, 1875. 

P. BLA.ISDBLL &. 00., 
","orcester, MaSRI, 

Manufacturers of the Blaisdell Patent Fprlght Drms and other flrst· claos Mechanic' s Tools. 

Ladl'es Can make ,6 a day In their own city or town . 
Addrefls ELI.IS M ' F ' O  en . ,  Walt.ham , Mass . 

MAGNETS-Permanent Steel Magnets 
�
f t'8:, ��r���zai, '*�� ¥'or'l[�

e
��le';' o� 't:e

E
te�! brated Tom Thumb and Miniature Telegrapb Instruments . 

The l'nlversal Glass Cutter, the best made ; sent by mall for 25 cent.s . Extra inducements o1fered to Agents and Dealers . Agents wanted e\'erywhere. Address R. L. FLETCHER, 95 East Broadwav, New York . 

A fr�!k�::�te�-t���n':?�lte�10�1ff..�f�c'f.�;:;; Sharpener Is perfection ; latest and best selling Invention out ; crlce es per hundred ; sent C. O .  D. Silver plated samp e
l 
elegantly flnlshed, with cIrcular, hy mall. for :IlIc . I. J, . FJ,ETCHER, 95 E.st Bro'.awav. New York 
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Back Pall'e • • • •  • •  81.00 a line. 
Inside Pal(e • • • • • • • 711 cents a line. 

Engra\,1ngs mall Mad advert18ements at the aame rate 
per line, lYy mea.mrement, tuI the letter preli8. Ad
vert18ements must be received at publieatfml ojftu tuI 
earlll tuI Fridall morning to a1Y[Jear in next 188ue. 

R 0 G E R S '  TANNATE OF SODA DOILER , Scale Preventive has been In use for eight years . 
and has the unqualified approval of a great number of 
our best engineers and scientific men. The makers claim 
that It Is the best preparation for the prevention and re
moval of scale ever otTered to the public .  85 cents per 
pound. Send for book on •• Boller Incrustation . "  

,lOS_ G _  ROGEHS & CO . ,  Madison. Ind. 
TITANTED-Shaftlng Lathe ; '9 ft. Planer ; 6 to 10 ft. 

ll' Bor[ng �11ll ; Drill and Press ; Mach[n[.t's Tools of 
all kinds . A .  G .  LANG� OHD, Black Hawk, Colorado. 

The Improvement in Fulling Stocks 
can be attached to any falling hammers now [n use. It 
requires no more power, and less room . It w111 do the 
same work [n half the tlm�, at less expense. }<'or c[rcu
lars, address }'ULLING MILL CO . ,  M[ddletown, N. Y .  

NOTICE. 
All persons are cautioned to take no assignment Ofl 

or 
any right. whatsoever nnder Letters Patent, for an m
provement on Hunnlng Gear for Vehicle., Issued by the 
United States No. 150,88:1, dated May l�th, 1874, from 
Peter B. Cunningham, as the sa[d Patent Is tne exclusive 
."operty of the �.d��·\m'itN'f�'1l',mhJrCOMP ANY. 

Bethlehem, Pa . ,  Feb . 25 , 1875. 

aUBIBad 
ASSIGNEE'S SALE. 

ASSIGNEE'S  SALE of Mach[nlst.' Tools at 
AUCTION, at Rochester. New York. 
�;lW�;li[��7�ia�'l,���::'f.,?J�;'����: 2��

Il
·send 

POST AL Card for C[rcular, stating terms, to W. R. 
CAULKINS. Salesman, No. 3 1  Powers BlO&\:J.°'ir."�il'i:sl, Assill'Dee. 

2d hand Portable & Stationary Engines & Bollers,a 
half of Original Cost . 

BINGHAM & RICH, OIl Clty, Pa. 

� � � � � � � � � � � 
T O  L U M B E RM E N. 

$ 1 00.00 I N  C O L D. 
n1t� t�: ?r

���l¥�
n
��

w
�� ��

t
Ft�::�z���W�� 

.Medal 'for the Best Circular Saw. and First Pr[ze I$iloer 
.Medal fer the BeBt CrOBB- Cut Saw, also the two First . Z::,��:t: i!':r�

h
':;l����':,'g e.,Wff��A,�ri'M; <j':,ft� 

&Tfe�·b::'�:'V.fJn::e�s!w�: comprlsln their Cel-
ebrated Patent Inserted Toothed Planer C'IPper and 
Flange, also their superior Solid Toothed Saws of every 
���

c
'1r..��a�re �'b�::,:'l�� �g:cU��y���

ed
s��:,tt.� 

Terms to dealers and large consumers, will be furnished 
free, on application ; also. directions tor hanging and 
running Saws. 

P . � ·I · I : � 'II" CO L D  R O L L E D  
S HAF 'T ! NG 

atle��':"� ���r t��s:���
n
fs �e� cr���b.�':.':� 

other In use, renden It undoubtedly the mOlt eoonomleal 
We are also the .ole n'lanUfacturers of the CBLlIBBATlCD 
COLIollfB' PAT. COUPLING, and furnish Pulleys, Hangers 
ete., of the most approved Ityles. PrIce list mailed on 
application to JONES & LAUGHLINS,,-

Try Street, 2nd and Srd Avenues, Pittsburgh, .... 
IF !8£'i'��

f �t.:���'1-1ll:r,0r;;,:t.,�!0�::!� by 
GEO. PLACE & Cb .• J21 Chambers street, N. Y. 
PIERCE & WHALING Milwaukee, Wis. 

NEARLY 1,000 IN USE - DUn'ALO PONY 
PLANERS. Will earn Itself and pay expenses of 

running In eight day.. Pr[ce from $100 and upwou:ds 
each. Also, small Pony Planers and Matchers, and Plan
Ing Machine Knives. Recommended as superior and extra 
In qua�lty. Circulars free. GEO . PARR, Builalo, ]< .Y .  

IT PAYS ' IT PAYS ! 
WHAT PAYS P 

::a,ead. & See 
Every business man admits the necessity of advertising. 

All who have tried It know the advantages and prollt of 
.0 doing. But It Is not all who advertise that do It advan
tageously,8nd in the most effective mAnner, to derive the 
greatest benefit for their moncy. As a rule, lt Is the best 
econoey to advertise what one has to sell or wishes to 
purchase, ln papers having the largest circulation lrDlong 
that class of persons likely to be Interested In the arllcle. 
Parties having Manufacturing Establishment. to sell or 
lease, or who wish Estimates made for Constructing 
Bridges ,  Dams, Iron Bulldfngs, Furnaces, Heating Appa
ratus, Steam Engines, BOilers, Wood and Iron Working 
Machinery, Agricultural Implements, or Contracts for 
Engineering Works of all kinds, will l1nd that It pays to 
advertise In the SCIENTIFIO A>lBmcAN. 

The value of the SOIENTIFIO AHBRICAN as an adver
tising medium cannot be over-estlmated. It goes Into all 
the machine and workshops In the country, and I. taken 
at the principal libraries and reading rooms In the United 
States and Europe. ' 

A bUBlne.s man wants something more than to see his 
advertisement In a printed newspaper . He wants circula
tion . If It [s worth 25 cents per line to advertise In a pa
per of three thousand c[rculatlon, It Is worth $3.75 per line to advertise [n one of forty-l1ve thousand. 

We Invite the attention of those whowl.h to make their 
business known, to the annexed rates : 
Back Palre, • • 81.00 a line } 
Inside PllII'e, . • - .,),11 a line INS:;��N. BU8ine88 and Personal, 1.00 a line 

Engraving • .  may head advertlsementa at the same rate 
per line , by measurement, aa the letter press. Adver
Isements mu.t be received at the publication omce aa 

early as Fr[day mornJng to appear In next Issue. ' 
If anything 18 wanted In the mechanical line, advertise 

for It In the ScIENTIFIC AHBBIOAN. 
If one has a patent or machinery to sell, advertl.e In the 

SoIBNTIPI0 AlI:BBICAN. 
Addresl the publishers, 

Munn & CO., 
37 Park Row. New York. 

J titutifit jmtritllU. 
._------

ASBESTOS MATERIALS 
ROOFING, SHEATHING, BOILER FELTIBG, PAINTS (all coloi'll), ROOFING PAINT. 

CEMENTS,&e •• prepared ready for u.e. Send for Pamphlets,Prlce-Lista, &c. Liberal Inducements to dealers . 
, or CAUTION.- The public are hereby cautioned against purchasing or USIng any mat ... ta18 for tile abo�e or 

8/mllar pUrp08t8, purportl"lI to contain ASBES TOS, "n/e8B IMiI bear our name and tkUt8 qf palent8. 
p atentee �r:!:

L
�:'�M�Cacturer, }H. W. JOHNS, 87 Maiden Lane, N. Y. 

B or. S T AND LEVER REGULATORS 61 GAGE COCKS. 
MURRILL &; KEIZER. « Holliday St •• Bait. 

DAMPER 

C. BENRY HALL & CO., 20 Cortlandt St. , N.Y.City. 

THE PULSOMETEB. 
The Simplest, moat durable and elleettve 
����r::':���lrh���-w�E:W.m

t
g 

Its pari.. It cannot get out of order. 
B r a n c h  D e p o t s l  

11 Pemberton S
�

are. Boston, Maal. 
fu.��ra��� SaIilc���f�hia. PR_ 

N O Y E ' S  
1YIU1 l'urnlshtngWorks 
are the I
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st In the United States. The
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ake Burr 
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adapted to 110urm1llS
J. !lr�b9fE

ca
1:§'b'W�BntTalO, N. Y. 

CHE MIST 
thorough and practical, wanted by 

ent of a large Che�l�ayOWgr�!�o:Ii!�e"g� ���rJ'���:
n
�� 

BBslstant chemist In Laboratory subject to hlm,and the em
ployment and discharge of men and be held responsible 
for their well doing. Must be able to furnish references 
of practlcai abll ty and of energetic and good character. 
Address : ACIDS. Box lC41! P. O . ,  New York, stating 
alary expected and full part culars. 

O'-TIS' SAFETY HOISTING . · lYIachlDery • .  
OTIS, BROS. &; CO 

No. 348 BKOADWAY, NEW YORK. 

STEEL AND CHARCOAL IRON 
Of snperlor quality, .nltable for �l�!'t a:l�n���·

tI
�!.�7.�:;�

. I
�f power,ete. Also Galvanized Charcoal and B B for Ships' RIIlgIng, Suspension Brldges,Derrlck1l'uys, Ferry Rope., &c. 

A large stock constantly on hand, from which any desired lengths .re cut. 
JOHN W. MASON & CO., 

43 Broadway, New York. 

DICK'S ENCYCLOPEDIA OF 6 422 RECEIPTS AND PROCESSES. Price $G. ' Sent fr
b'igpg

s
l3Mzd1l)�1rt� �'l,�f.g'e"'::��l�:n St. , Y.N. 

� 
The Most Powerful, and the Only Tight 

W
BUYAINA.. :a':t��g���d .rrar::.�rew1:��r�
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e
li:l� the times. Send address to A. M. SWAIN 

North Chelmaford, Ma" .. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insurance 
COMPANY. 

W. B. hAIna.nc, V. Pt. J. M. Au.r, ..... t, 
J. B. l'IIma, Se& 

lI A. B T II' O B D ,  C O N N . 

Todd & Raft:'erty M.achine Co. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut-OtT Engine ; Lowe 1 
��t"� ?-l��!:n'::'!J.l
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A�ent. for the New m.ven ManUfacturing ?fo. '. Machlit-
1st . Tools ; for Jud.on 'a Governors and Stop-Valve. ; 
Sturtevant Blowers ; and Dillerential Pulley-Blocks, 
;t���<i��gN��I��iR8�¥.' 

NEW 1 0RK 

DITCHING AND DRAINAGE MACHINES 
furnished at a moderate cost, cutting ditches of any 

desired width and depth In ground free from stumps and 
rocks. Machines worked by from four to six horses, and 
two men will do the labor of IIfty men a day at least. 
Statll and County Rlgnt,\�'BJ��iI t3.gWlERS, . . 111 Broadway, New York City. 

���oo���� Tho TANITE EMERY WHEEL , �� I. a rotary 111e which runs a mile In a minute, and whose cutting points never , grow dull. THE TANITE COMPANY publl.h monthly a IIrst-cl88B Mechanical Journal, called The Em(!r'Y Grinder which I. printed In Engll.h. German, 
A - A and French, and which Is the best advertising medium known, both for this coun-� .!1i!J �1 try and Europe. THB TAlI'ITE COMPANY publl.h an l11ustrated pamphlet of 126 pa

.f:� TANITE COMP ... NY man�facture the most uniform and rellabl� Emery Wheels ever mad"" and are constantly getting up nOvelties In Emery Grinding Machlnery_ For Emery Wheels, Emery Grinders, Diamond Tools, Newman's Emery Planers. Suction FailS, Davis' Speed Indicators, .tc. 
A.ddress THE T ANITE , CO ., 

STROUDSBURG, MONROE CO., P A 

prT. V. Camenter. Advertising Agent. Addre .. 
Box'l'lS. New Y��clty-,-. _________ _ 

Machinists' Tools. 
BXTU BBAVY A1ID IKPBOVED PATTERNS. 

LUCIUS W. POND. MANUFACTURER. 
Wore_el', Ma88. 

WARER O OMS 9Il LlHERTY 87 . .  h. } .  
IF Latht8,Planer8,Borinfl Jiol18, Dril18 li1\J Gear 0..'" 

lor8 a Speclaltll. •. AMERICAN TWIST DRiLL CO . .  
Woonsocket. n .  I . •  and IS New 
Church st- , N. y, Mannfacturers of 
Patent DUMOND SoLID EMBRY 
'\\I HEELS, EMBRY WHEEL MACHINB
BY. and AUTOMATIO KNIFE GRIND'" 

. - �;sA���'::n 
a
fn�t1YJf!�m;. �'::U-f:'� 

- and 1874, also by 101 .C .  M.A . .  Boston, 1874. 
STANDARD BRICK MACHINE. Made by A. M. & W. H. Wlfes, Grass)" Point, Rockland 
Co. , N. Y. The Orl�nal of all Br[ck Machines good for 
�rl.
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of [t, and all artl-

W ELLS' EVERY MAN HIS OWN LAWYER 
AND BUSINESS FOHM BOOK. By JOHN G. 

WBLLS. A Complete Guide i n  all Matte)'s o f  Law 
�:ffTlYr.in.ffl'i �M8���s'wI�UI1��8t:U���� 
for Proceeding Without Legal Assistance [n Snits and 
BUSiness Transaction. of every description. Containing : 

Legal Forms of Deeds ,  Mortgages. Leaaes, Amdavlts, 
DepOSitions, Bonds, Orders, Contracts Powers of Attor
ney, CerUficates of Citizenship, Agreements, Assign
ments, Awards,DeClaratfODS ,DemandS

I 
I"etter8 of Credit. 

�I��f��.°'ta:t'1�r�����8.
R
f�

e
::��s, ':n�
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ce[pts, Public Lands Land Warrants, Composition with 
Creditor., Oath •• Sat!sfaotlon of Mortgages, Pre-emfJtlon 
�t:i�i[��'i�"f:v:�t��:

v
�!�:io"f,

a
i�':s��'i't� r':ffl��t\.!�: 

tions to enable the discharged .oldler or sailor to procure 
t:�8 gt{heP�rJ!��:i ���::��nc:��h�

ll 
���e��;I�:J��� 

from Execution. Collection of Debts 'ifecbantcs' Liens , 
Contracts. Limitation of Actions, Usury, Quallllcations 
of Voters, Licenses to Sell Goods. etc. Also, contalmng 
the Internal Revenue Laws, Stamp Duties, Post-Omce 
and Custom-House Regulation.. ConstItution of the 
United States, with Amendments. the whole action of the 
Government In Relation to Reconstruction and the 
Freedman, Seals of the DltTerent States, with descr[p
tions, etc . 

There Is no CIBBS of the community, male or female, who 
��'b'i's °o"r 
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save them time, save them litigation aud lawyers' fees, 
t��flti;u��em Information wblch nobody can dord to 

The Work embraces 650 large 12mo. pages,and Is printed 
on 

1I��
e
6;.:[�1

s
l����'1���ing . . . . . . . . . . . .  12.25 

i':J.��g�:
t-pald on recelDt of .fJ��' Ct, WELLS 

No. 27 Clinton Place, lSew York. 

R
ICHARDSON, MERIAM & CO. , 
Mannfacturers of the latest Improved Patent DAniels' 

and Woodworth Planing Mach[ne. Match[ng, Sash and 
��<grJu;};�'if:t;:.I{vI����gfne:��� ��I��I�w l�\',

t
��� 

<;Croll Saws Hallway Cut-otT, and Rip-saw Machines, 
Spoke and Wood Turoing Lathes, and various other kind. 
of Wocd·worklng Mach[nery. Catalogl!es and price Iista 
sent on application. Manufactory.l.. Worce.ter. M ..... 
Warebouse, l07 L1berty Street. New r ork. 1� 

Machlnery' ol Improved �tl!ru< for makl5 
SRINGLEIS READING, ' �D STAvES Sole maker. of the well known IIIPBOVBDLAw's PAT1INT 
SHINGLE AND lIBADmG SAWING MACHINB. For circulars 
addre.. TREVOR & CO . •  Loekport. N .  r .  
NON·CODUSTIBLE STEAM BOILER & PIPE 

COVEIlI.a. 
Saves ten to twent)' per cent. CHALlIERS SPENCE 00., 
foot E .  9th Stre�t, N . .Y. ; 1202 N. 2nd St. ,  St. Louis. Mo. 

Working Models 
��r If,�perlmental J�r.h�"'i{Nl:�� 'l!e��ni.':"r.� .to 

OF TBlll Munn & Co. 'S Patent Otlices. 
BstabUshed 1846. SCIENTIFIC AMERICAN, THE HEALD & OISOO 

T� .OST po:�l�iNTIJ'rC PAPER 
Patent Centrifu�al Pumps. IB THE WORLD. 

ENGINES AND BOILERS New and Second-Hand Portable and Statlona!,!. For description ... address 
GOODWIN & WHITE, ull City, Pa, 

The Oldest Agency for Soliciting Pa.tents 
in the United States. 

TWENTY-EIGH7 YEARS' EXPER1EN CA. 

MORE PATENTS have been oeeured through 
this agency, at home and abroad, than through any other In 
tbe world. 

They employ aa their assistants a corps of the most ex
perienced men BB examiners, specification writers, and 
draftsmen that can be found, many of whom have been Be
ected from the ranklI of the Patent Office. 

SIXT Y THOUSAND Inventors have avsUed 
themselves of MUDD & Co.'s services In examining their in
ventions, and proeurlng their patents. 

MUNN & CO� In connection with the publication olthe 
SClRNTI1!'IO AKBruOAN, continue to examine inventions, 
confer with Inventors, prepare drawings, specifications, and 
8B8lgnmenta,attend to fllIng applications In tho Patent Office 
paying the government fees, and watch each case step by 
step wblle pending before the examiner. This Is done 
through their branch office,corner F and 7th Streets, Waah
Ington. They also prepare and Ille 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 
matters of Inlrlngement, furnish copies of patents: In fact 
attend to every branch of patent busln.oB8 both In this and 
In foreign countries. 

Patents obtained In Canada, England, France, Belgium 
Germany, Russia, PruB81a, Spain, Portugal, the British 
Colonies, and all other countries where patents an, 
grimted. 

A lpeclal notice 18 made In the SOIBlITIFIO A.lomJ:OAN 01 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
801d, In part or whole, to persons attracted to the invention 
by such notice. 

A pamphlet on10 pages, containing the laws and fnIl dI· 
rections for obtaining United States patents, also a cIrcuIal' 
pertaining exclll8ivcly to Foreign Patents, stating eost for 
each country, time grimted, ete, sent free. Addreae 

MUNN &: (JO., 
Polb\lahere SCIENTIFIC AMERICAN, 

3 7  Park Row, N. Y. 
BUNCH OJ'FIOII-(Jorner P and 7tb Street. Waablngton D. C. 

VERTICAL & HO'ttIZONTAL. . 
"r81 Premiums at New Orlean., . CinCinnati, and New 

York. " Medalai' Specaal .d.'llard, t t  
American Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
dUPBble, popular and successful Pump !mown, for Paper 
M.l<ers, Tannen

h
contractors, Brick Makers, Distillers, 

ete. Pumps wit engine on frame, complete, at low 
llgures,for Wrecklng,J>redglng, Irrigating, etc. lllustra
ed 

�
mphlet,free. 800 reference. to 

r
arlleS actuai\b, using 
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GLASS OIL OUPS 
of all kinds. Brass Fittings for Steam, Water and Gas. 
Brass Castings. Send for Catalogue. T. HOLLAND, 57 
Gold�,..!"�l<' 

I RON A N D  STEEL 
DROP FORGING. 

01 Evel'1f Dt8 .... plion, at Reasonable Pricu. 
The HuIl t Belden Com &n'/, Danb1l17, Ct. 

KIDDER'�-PASTfL:ES=ASURE-RELIEF 1fOR . ASTH"MA . STOWELL & CO. , Charlestown, Mass 

GREATEST INVENTION of the AGE. 
ELECTRIC & VAPOR CHAIR. 
'See engraving and de.crlptlon In the " Scientific Amer-

::;:gs� ��r:c7a�I�. 
T�� p�;:i:t":n �g����t��';,{�::�: 

Send for circular. 
Medical Instltnte 
Brooklyn. N. Y. 

C. R. TOWNSEND, SOLB AGENT. 
207 DeKalb ave" cor. Adelphi St., . 

BANfrnUPT'S SALE OF HORIZONTaL . and Vertical Steam Englnea. Also new and second 
haud Macblnl.t's Tools. Send for circular at 

THE YALE IRON WORKS, New Haven. Coor. 
PERFECT 

N EWS PA P E R  FI LE.  
--:0:--
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�rlce reduced. �ubscrlbers to the ScI_TIlI'IO A1IB
KIOAN can be supplied for the low price of $1.50 by mail, 
��o�, ��MfWiM�I��Jic�¥Y l:.0:m.I
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oel88l'Y for every one who wlebes to preserve the paper. 

THIRTIETH YEAR 
VOLUIIE XXxn.-NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the second day of January, 
1875, a new volume commenced. It will continue 
to be the aim of the publishers to render the con
teats of the new volume more attractive and use
ful than any of its predecessors. 

To the Mechanic and Manu/acturer. 
No person engaged in any of the mechanical pur

suits should think of doing without the 8cIENTrFrc 
AMEIuCAN. Every number contains from six to ten 
ongravings of new machines and inventions which 
cannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular SCience, the }\{echanlc Arts, 
Manufactures, Inventions, Agrlculture,Commerce, 
and the industriaJ pursuits generally ;  and it Is val· 
uable and instructive not only in the Workshop and 
Manufactory, but aJso in the Household, the LI· 
brary, and the ReadlJig Room. 

By the new law, tht' postage must be paid in 
advance in New York, by the pu�lishers ; and the 
subscriber.then receives the paper by mail free of 
charge. 

TERMS. 
One copy, OIie year (postage included) . . . . . . . $3.20 
One copy, six months (postage included) . , . .  1.60 
One copy, three months (postoge included) . . 1.00 
One copy of Scientlftc American for one 

year, and one copy of engraving, " Men 
of Progress" . . _ . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  10.00 

One copy of Scientific American for one 
year, and one copy of " Soience Record" 
for 187'_ . .  . .  . . . . . . . . . . . . . . . . . . . . . .  ' . . . . .  5.1S0 

Remit by postal order, draft, or express. 
Addrees all letters and make all Post OtDce or

ders and drafts payable to 
MUNN & CO., 

S'7 PA.RK ROW, NEW YORK 
Address .... U 'WI' .... .... C O  

T
HE " SCl'entific American" i8�rlnted with .IlL .n .lll � . , 

CRAS , ENEU JOHNSON'" CO. 'S • _Tentb and Publishln "S<l:omT:trI:O .A.Kurou," Lombard Stl • • l'lIlladelphia and Ii8 Goitl St. N ew York. 
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