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J titutifit �mtritllU. 

It has been our custom for thirty years past to 

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

W. H. L. will find desr-riptions of steam 
canal boa ts on pp.15, 2'6, vol. 27, and on p. 350, vol. 
36.-R. K. will find directions for galvanizin� 
cast iron on p. 346, vol. 31.-.J. T. will find direc­
tions for renovating worn files on p. 361, vol. 31.­
W. D. M. will find a description of a hydrogen 
lamp on p. 242, vol. 31.-G. S. will find directions 
for dissolving rubber on p 119, vol. 2B.-R. L. W. 
will find directions for making rubber stamps on 
p. 155, vol. 31.-A. D. will find directions for ma­
king farina (dextrin) from potatoes on p. 315, vol. 
3O.-J. C. W. will find directions for cleaning 
shells on p.l22, vol. 27.-L. W., .Jr., will find direc­
tions for engraving on glass on p. 375, vol. 33.-C. 
A. H. will find directions for dyeing felt hats 
black on p. 101, vol. 30 -A. C. will find an expla­
nation of the ball and current of air puzzle on p. 
262, vol. 35.-J. W. C. will find directions for con­
densing milk on p. 343, vol. 3O.-M. G. will find di­
rections for drilling glass on p. 218, vol. 31.-W. 
H. will find the article on the penetrating power 
of light on p. lBO, vol. 33.-F. S. will find a descrip­
tion of infusorial earth on p. 296, vol. 35.-.J. McG. 
will find directions for preserving cider on p. 11, 
vol. 31.-E. A. D. will find directions for making 
a magnet helix on p. 220, vol. 35.-F. B. will find 
directions for utilizing sawdust on p. 276, vol. 32. 
-H. E. will find a description of the templet 
odontograph on p. 1B1. vol. 35.-W. H. D. will find 
directions for painting theatrical scenery on p. 
200, vol. 26.-R. should use black Japan varnish 
for lettering on marble.-G. S. should consult a 
dentist.-W. T. B. will find directions for making 
hard soap on pp. 331, 379, vol. 31. For toilet soaps, 
see p. 2B&, vol. 2B.-C. F. S. will find directions for 
purifying cistern water on p. 395, vol. 32.-F. R 

will find that the best way to put bronze on paper 
is to draw the design in gold size, and dust on the 
bronze.-A. D. will find a good recipe for a white 
metal on p. 139, vol. 31.-W . .J. E., M. F. R, F.N.P., 
W. G.,W. F. H., R. J. R, G. S., and others who ask 
us to recommend books on industrial and scientific 
subjects, should address the booksellers who ad­
vertise in our columns, all of whom are trustwor­
thy firms, for catalogues. 

(1) D. Z. asks: How can I separate chlor­
ide of silver from sand? A. Dissolve in ammonia 
water, and reprecipitate the solution by the addi­
tion of an acid, or evaporate to dryness. 

(2) M. G. Bays: I have about 35" gallons of 
Rhine wine which seems about to sour. How 
can I reclaim it? A. Heat a test portion to near 
the boiling point, add a little carbonate of iron, 
agitate briskly for a few moments, and filter. If 
this doesnot succeed,try a small quantity of lime 
water. Let us know how these succeed. Foul or 
sour wines are usually corrected by digestion 
with a little chalk or the white carbonate ob­
tained from calcined oyster shells, also by agita­
tion and digestion with charcoal or bone black, 
and subsequent filtration or decantation. Salicy­
lic acid has lately been employed to cure the ran­
cidity or foulness of wines, and to check fer­
mentation. In Germany varying quantities of 
grape sugar is added to some wines. 2. Do wines 
and liquors draw any copper from brass faucets? 
A. Many wines do exert a more or less solvent 
acHon upon copper, owing to the free acids which 
they contain. 3.�How is "H,S most conveniently 
prepared? A. It is obtained by the action of di­

uted sulphuric acid on monosulphide of iron. 
The gas is ordinarily dissolved in cold distilled 
water as it comes over. 

What fulminate is used in pistol cartridges, and 
how is it put in? A. We believe the mercury ful­
minate Is generally employed. Percussion mix-

tures, of chlorate of potash, sulphide 0 f antimo­
ny, sulphur, and gunpowder, and chlorate of 
potaEsa and amorphous phosphorus, are used to a 
limited extent. 

(3) D. W. asks: How many lbs. pressure 
will it require to break a cast iron beam in the 
center supported at each end? The beam is 36 
inches long, 13 inches deep, and 1 inch thick. A. 
About 100,000 lbs. 

(4) C. E. E. says: I have a pleasurA boat 
propelled by an engine 6 inches in diameter by 6 
inches stroke, which makes 200 revolutions per 
minute, using steam at 100 Ibs. pressure in the 
boiler. cut 011' at one half stroke. I wish to attach 
a surface condenser to it; please inform me of 
what size it should be, etc.? A Make the con­
denser with from % to !)4 as much cooling surface 
as your boiler has hl'"stlng surface. Use small 
tubes, quite thin, full particulars of which you 
can obtain from a manufacturer. If you only 
wish to:condense the steam to use as feed water, 
you can discharge it into a pipe immersed in the 
water, and use a small air pump. By this ar­
rangement, which is in use on several small 
steamer" you do not require a circulating pump. 

(5) A. M. asks: If I have a '�ylmder of 2 
inches bore, with an airtight piston in it, how 
much prpssure do I get by compressing the air 
into any fractional part of the cylinder? A. If 
the temperature of the air Is kept th e same, the 
pressure varies inversely as the volume. For the 
case in which there is no gain or loss of heat, see 
answer No. 26, October 7,lB76. 

(6) J. F. asks: How can I mak e a paste or 
paint for marking fiour sacks? A. The aniline 
colors are perhaps the best materials you could 
use for the purpose. There are, of course, many 
other marking fluids that might give proper Eat­
isfaction as to application, durability, etc ; but 
they are 11.1 more or less difficult to extract from 
the fabric after application. The aniline colors 
may be removed completely and with facihty by 
the addition to the washing water of a small per· 
centage of spirit of wine or wood spirit. 

(7) E. M. C. says: By what process can I 
soften plaster of Paris which fastens the brass 
burners to lamps? A. Use plenty of water and 
mechanical exertion. 

(8) F. A. H. says: I have seen the idea ad· 
vanced of lubricating sewing machines and other 
light machinery with glycerin. What do you 
think of it? A. It has been used, we believe, 
wUh very good results. Dilute it with water. 

1: What is the dill'erence between writing ink 
and writing fluid? A. In ordinary ink the iron 
salts and other ingredients are merely in me­
chanical mixture, being prevented from settling 
to the bottom by the anditlon of gums, etc. In 
the writing fluids, so-called, the ingredients are 
all in true solution. 2. What is copying ink? A. 
()opylng inks contain sugar; in other respects 
thpy dill'er but little from ordinary inks. 

(9) A. M. a�kB: 1. How can f.ded silver­
plated ware be restored? A. Have it replated. 
This is the cheapest and best mpthod. 2. I have 
tried mercury dissolved in nitric acid, applied 
with a cotton rag; and though this solution gives 
a splendid appearance, yet it does not stiek long. 
Is it hurtful to use spoons or forks thus silvered ? 
A. The mercury is very poisonous. 

(10) E. A. asks: Can you give your readers 
any more details concerning the recipe in your 
No. 17, vol. 30, for making compressed yeast? A. 
The precise mode of preparing this ferment is 
more or leRs a trade secret. Make the mash in the 
ordinary way, of 1 part of bruised barley malt 
with 3 parts of bruised rye, the mash being cooled 
with the fluid portion of the wash. Add suffi­
cient yeast to start a brisk fermentation, gather 
the newly formed yeast as it rises to the surface, 
wash well with water, and place In a stout can vas 
bag under a press, by which means it may be 
obtained asa still' clayey dough. It is better to 
mix the yeast with from 10 to 20 per cent of po­
tato starch. Many of your questions you can 
best answer for yourself, by experiment. 

(11) T. R. A. asks: 1. What snbstance is 
the worst conductor of heat? A. The poorest 
heat conductors are found among organic sub­
stances; feathers, cotton, wool, straw, bran,wood, 
etc. 2. How may it be formed into a paste, to be 
baked and glazed as pottery ware is done? A. 
This is impracticable. 

(12) '1'. A. J. asks: How can I collect 
mercury after it has been dissolved with nitric 
acid and diluted with water? A. Precipitate the 
mercury as oxide by the addition in exceBB of a 
strong solution of caustic potash or soda (caustic 
alkali), decant the supernatant liquid, dry the 
precipitate, place it In an iron retort, the beak of 
which or its connection just dips below the sur­
face of cold water in a mitable vessel, and heat 
the retort strongly over a good coal fire until the 
pure mercury is all distilled over. It Is advisable 
to wash the precipitated oxide of mercury well 
with water before drying it, previously to pla­
cing it in the retort. 

How can I make a good carbon battery that 
will be strong and cheap? A. Place a sultahle 
porous cup of unglazed porcelain in a glass or 
earthenware jar, and surround it with a thick 
piece of zinc. Fill the outer jar to within about 
2 inches of tlle top of the porous cup with water, 
to which add about 2 ozs. of strong oil of vitriol. 
Place the plate of carbon in the porous cell, and 
surround it with a solution made as follows: In a 
pint of water dissolve 1 oz. of bichromate of pol­
ash, and add to this 2 ozs. of strong oil of vitriol; 
allow to cool before using. If the end of a cop­
per wire of any length be connected, one with 
the carbon and the other with the zinc, the cur­
rent will run through it from the carbon end to 
the zinc. 

(13) H. G. W. asks: Why is it that, if we 
make a small hole through a piece of paper and 
hold it up before the eye at.a dIBtance of about 1 
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inch, and pass a needle down over the hole on the 
side next to the eye, the light appears to be cut 
011' from the bottom first? A. As the imageE of 
all objects are inverted in the eye, when any ob­
ject goes down, the image in the eye goes up ; 
and as the raYH of light cross in passing through 
small holes, the gOing down on one side is equiv­
alent to going up on the other. 

(14) 1. G. O. asks: What is the best method 
to extract the oil from belts that have got satur­
ated therewith? A. Wash with soap and warm 
water. 

(15) E. F. aSKS: What acid can I use to 
clean dirty, already uEed benzine, to fit it for 
use again? A. It is easiest purified by distilla­
tion. 

(16) W. J . says: I notice that the connect­
ing rods of most of the small American engines 
are connected with their straps by means of 
bolts and one key. What advantage is there in 
using these bolts? Is not the gib and key just as 
good? A. If a connecting rod strap is held to the 
rod by a glb and key, the brasses must meet at  
the joint so that the key can be driven tightly 
home, thus locking the strap. If the joint of the 
brasses is left open so that driving in the key will 
take up the wear without having to file 011' any of 
the face of the brasses at the joint, the key in no 
way acts to lock the strap at all. If the strap is 
locked to the strap by bolts, it is no matter whe­
ther the jointfaces of the brasses are left open or 
not; the strap will always be held securely in po­
sition, and its wear will be considerably less. The 
bolts hold the straps more securely and enable us 
to keep the length of t he rod as nearly correct as 
possible by putting the key at one end inside and 
Ilt the other end outside of the brasses, as shown 
on p. 490, vol. 2, of the SCIENTIFIC AMERICAN Sup­
PLEMENT. 

(17) S L. S. says: Does the use of coal oil 
on a mechanic's oilstone harden or soften it? A. 
It hardens stones of most kinds. 

(18) S. N. M. asks: Is there not an error in 
the numbersg1ven on p. 185, vol. 3.1, under title of 
" New Arrangement of the Spectroscope?" A. 
We have addressed Professor Young on the sub­
ject, and his reply is as follows: "The numbers 
are both given wrong. Calculation assigns for 
the velocity of the sun'e surface 1'246 miles per 
second. My observed velocity deduced from 
spectroscopic observations was 1'42 miles. At 
Hull'alo I gave the number as 1'36, but I had neg­
lected to apply a correction for the latitudc of 
the point on the sun's limb at which the observa­
tion was taken, and this made a little more dif­
ference than I expected." 

(19) C. S. asks: What metal or combina­
tion of metals would be best suited to take a 
sharp CllSt? The metal commonly used to take 
casts from paper mold3 scorches the paper, and I 
want something that melts at a much less temper­
ature. A. Try the following fusible alloy, which 
fuses below the boiling point of water, at 2010 
Fah: Two parts of bismuth, one of lead, and one 
of tin. 

(20) B. M. R. asks: When two shadowR are 
brought near to each other, why do they seem to 
protrude toward each other and touch? A. The 
edges of shadows are not sharp, and when they 
are brought near together the edges overlap and 
become visible. When single, they were not vIs­
ible. 

How does thunder turn milk sour? A. It is 
done by the electricity in the atmosphere, which 
will coagulate the albumen in the milk; and it 
renders the sensitised gelatin, used in the carbon 
photo process, insoluble. 

Do the trees of A ustralia turn their lea ves edge­
ways to the sun? A. There are some IDstances in 
which they do, but not generally. The native 
trees are all evergreens. Some shed their bark 
and not their leaves. There are in Australia 
plums with the stones on the outside. There does 
not appear to be any general law governing the 
growth of vegetation there. 

What is the cause of equinoctial storms? A. 
Observations extending over a large number of 
years show that we have more storms when the 
sun crosses the equator than at any other time. 

What people of ancient Greece spoke the Ian· 
guage now called Greek? A. None. 

(21) H. S. G. asks: Do you know of any 
acids or any process that will eat 011' common sol­
der from a gold watch case? A. If the solder is 
what you say, strong nitric acid will remove it 
without injury to gold; but before you try the 
experiment, be sure that the watch case is of 
gold. 

(22) C. A. W. says: I am building a rustic 
fence of cedar poles, keeping the bark on; but I 
find that after a time the bark begins to fall 011', 

which of course disfigures it very much. Is there 
anything in the way of a varnish, etc, which 
would prevent this? A. The usual course is to 
remove the bark in the first place as neatly as 
possible, so as to preserve the smooth surface of 
the cedar intact. With a little care, this can still 
be done with your fence, and will save you fur­
ther trouble in this respect. 

(23) D. H. says: I am wearing a plaster 
with onezincand one copper plate connected by 
a wire. Will the verdigris which is formed, the 
skin being in contact with the copper, produce 
injurious ell'ects? A. Possibly not verdigris, but 
other copper salts may be formed thatare as ob­
jectionable and injurious. 

(24) A. F. 'f. asks: 1. How can I dispel the 
bad odor arising from a damp wall indoors? A. 
If the wall is now papered, the bad odor may 
ari�e from thedecay of the paper and paste. Strip 
011' the paper and wash out the paste, etc. 2. How 
could this wall be best repaired, so that wall paper 
would stick and would not become discolored? 
The dampness was caused by water escaping into 
the cellar, which has since been filled up with yel-



low clay, the dampness and bad odor only be- may conclUd.e that, for good reasons, tbeEditor 
came apparcnt some five years aftcr the filling declines them. The address of the writer should 
In. A. Place vertical furring strips on the wall always be given. 
1.2 inches apart, and lath and plaster it anew. 3. I Enquiries relating to patents, or to the patenta­
Could the dampness of the wall have been caused bility of inventions, 889ignments, etc., will not be 
by grass growing alongside the wall on the out- published here. All such questions, when initials 
side? A. We think not. The dampness most only are given, are thrown into the waste basket, 
probably comes upfrom the bottom of the wall as it would 111l half of our paper to print them all; 
by capillary attraction. but we generally take pleasure In answering brlefiy 

, by :nail, if the writer's address is given. (25) A. C. asks: How can I make a steam Hundreds of inquiries analogous to the following siphon pump
. 

to raise water about 8 feet, using are sent: "Who buys rabbit, raccoon, and musk nothing but p1pes and Ottings? A. Such pumps, rat skins? Who sells velocipedes? Who sells as ordinorlly constructed, require nozzles of a pe- street car locomotives? Who makes match ma­cullar form, and we scarcely think that you can chinery? Who sells distilling apparatus?" All accomplish the same object with common pipe such peraonal inquiries are printed, as will be 
fittmgs. observed, in the column of" Business and Per-

(211) H. & S. ask: 1. Do the journals of the sonal." which is specially set apart for that pur­
crank shaft of an engine support the whole weil,rht pose, subject to the charge mentioned at the 
of the lIywheel, or is it partly taken of!' by the head of that column. Almost any desired infor­
centrifugal force? A. The whole weight of the mation can In this way be expe,Utlously obtafnoc. 
whecl is in running balance. If it is unbalanced 
the centrifugal force will take of!' weight at one 
part of the stroke, and increase it at the other. 
2. Our Oywheel is 9 feet in diameter, with a rim 4, 
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x 5 inches, which weighs 1,500 Ibs. It is made in I N 0 E X 0 FIN V E N TI 0 N S 1.2 segments, and bolted on 6 wooden arms 3� x 
5� inches, made secure in a center by 1.2 bolts. POB WHICH 

Are we safe In running her at 100 revolutions' Letter. Patent. oC the United State. were 
Size of engine is 10 x 20 inches, crank shaft 5 Granted In the Week Endlnc 
inches in diameter. A. Yes, if the wheel be well 
built. 

(27) '1'. A. H. asks: What is diastase '/ A. 
During the germination of seeds, the starch un­
dergoes a species of fermentation and is con­
verter1 into a mixture of dextrin and sugar, in 
which state it is aSSimilated by the young shoots. 
This conversion Is due to the action of the pecu­
liar ferment termed dlasta�e, which cxlsts in all 
germinating seeds during the act of growth, be­
ing probably merely albumen or gluten in a pe­
culiar stage of decomposition. An impure solu­
tion of diastase may be obtamed readily from 
malt or freshly germinated barley by grinding it, 
moistening it with half its weight of warm water, 
allowing it to stand for a few minutes, and press­
ing out the liquid. Malt does not contain more 
than jf�l)th of its weight of diastase. Diastase is 
not a commercial article. 

(28) E. W 1\1. says: 1. Can you inform me 
through your valuable paper how an arteslanwell 
is sunk? A.Sometimes a drill like an auger is used. 
In roclr, a drill is nccessary. 2. Are drive pipes 
sunk In the same way as artesian wells? A. In the 
driven well, a tube is sunk as fast as the hole is 
bored. 3. How do you ascertain when you have 
struck water? A. The presence of water can be 
ascertained by sounding, or by the aid Iilf a small 
pump. It is by no means certain that an artesian 
well can be struck in any locality simply by bor­
ing. 

(20) A. 'V. G. asks: Con you tell me what 
will render horn transparent, or nearly so, and 
sufficiently soft to be cut with a knife ? It must 
harden again when dry. A. Try muriatic acid. 

(30) G. H. asks: 1. I wish to bring water 
from a spring 3,000 feet distant. There is a fall of 
]5 fcet, and there will be a head of 2 feet where 
the water enters the pipe. What quantity per 
day would be conveyed through a pipe 1 inch in 
diameter, and to what hlght would the water be 
thrown at the lower end ? A. The hlght to which 
the water will rise at the discharge end of the 
pipe will depend upon the velocity. According 
to Weisbach's formula, if the pipe is straight and 
smooth, you can raise the water about 14 feet for 
a discharge of T'rJ of a U. S. gallon per minute, or 
you can discharge about 2� gallons per minute at 
the lower level of the pipe. 2. Will iron gas pipe 
answer? A. Yes. 

(31) J. E. D. asks: How high will water 
rise from a � inch or � inch jet if brought 1,200 
feet in linch pipe, with a fall of 18 feet? How 
many /faUons per hour would flow through said 
jets? A. With a well shaped discharge jet, � inch 
in diameter, you can probably throw a stream 
from 10 to 1.2 feet high, and discharge about 60 U. 
S. gallons per hour. 

(32) S. D. P. Jr. says: Is it a settled fact 
that our best turbines yield a greater percentage 
of power from the same amount of water than 
overshot wheels of the best construction, es­
pecially where the stream is variable? A. In the 
c ase of a variable stream, experiments seem to 
show that there is an advantage gained by using 
a good turbine. When the head and discharge 
are con�tant. the principal advantages of tUI'­
bines over overshot wheels consist in less weight 
and greater velocity, so that less gearing is ordi­
narily required. 

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

examined, with the results stated: 

G. A. C.-It is fool's gold (sulphide of iron).­
H. M.-The scales are common potash mica. They 
are mixed up with sand and a little felspar.-J .K., 

Cal.-It is sulphate of IIme.-J. K., Texas.-It is 
soda.-C. E.-It is diorite. 

COIlIl1JNICATIONS RECEIVED. 
The Editor of the 8cIENTnn:c ..uncRIOAN ac­

knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow­
ing subjects: 

On Steamships, Rigging, etc. By R. B. F. 
On Naval Appointments. By C. J. W. 
On Solar Phenomena. By C. T.G. 
On an Intra-Mercurial Planet. By W. M. R. 

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

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to appear 

Bhould repeat them. If not then published, ther 

October 10, 1876, 
AND EACH BEARING THAT DAT& 

[Tho.e marked (r) are rel •• ued patentl.] 

A complete copy o f  any patent In the annexed lI.t. 
neludlng both the .peclflcatlon. and drawing •• will be 
uml.hed trom thl. oMce for one dollar. In ordering. 

plea.e .tate the number and date of the patent de.lre4. 
and remit to Munn &CO .• S'l Park Row. New York city. 

Acou.tlc telegrapll. T. A. E dl.on ................ 182.996 
Adze eye hammer •• making. J. yerke ............ 188.096 
Air brake. J. R. Renltt ............................. 188.206 
Air chamber for elevator •• etc., P. Hinkle ....... 188,05� 
Air .prlng for car •• A. P. Smith .................... 188.(174 
Angle Iron •• making. C. P. Haughlan ............. 188.15� 
Argand ga. bumer. S. B. H. Vance ................ 188.286 
Axle lubricator. J. J. Wetmore ................... 188,288 
Bake oven. D. Hughe ............................... 188.007 
Bal" tie. A. W. He .................................. 188.058 
Bale tie. C. Kreig ................... ............... 188.058 
Bale tie. J. Tweeddale .............................. 188,234 
Beam .cale •• G. W. Grove .......................... 188.156 
Bed bottom. J. E. Staple .......................... 188.078 
Bed .prlng. W. S. Gray ............................. 182.998 
Beer pump. J. B. Wallace .......................... 188.086 
Bell toy. J. T. Rich ................................. 188.209 
Blss measure, J. K. Somes.... . .......... ..... 183,()j6 
Bin. for warehou.e •• etc., M. Randolph .......... 188.069 
Blind .Iat adju.tcr. W. W. Byam .................. 182.992 
Blow-ott cock. S. Myer ................ ..... ........ 183, 197 
BoatH. detaching. A. B. Cruickshank ............. 188.148 
Boller f urnace. P. J. Schmitt ...................... 188.027 
Boller., preventing collap." of. A. Tucker ....... 188.233 
Book cover. C. W. Hill. ............................ 188,008 
Bottle-covering machine. Becker e! al .. ... . ...... 188.010 
Brick machine. S. B. Frank ........................ 188.150 
Brl.tle. for .hoemaker'. u.e. H. M. Jenkin ...... 188.178 
Burglar al .. nn. W. A. Parker ...................... 188.2�8 
Butter worker. Clow & Hartman .................. 133,181 
Can and case .hlpplng. E. C. Quinby .............. 183.067 
Cap.tan and wlndla •• , F. S. A llen .................. 188.101 
Cap.ule. on bottle •• placing. W. T. Moffatt ...... 183.193 
Car axle, E. J. Bowen .............................. 18.�,118 
Car br"ke, D. H. Levy ............................... 188.181 
Car coupling, N. H. Dol.en ......................... 188.148 
Car couDlIng. W. H. Sadler ........................ 188,217 
Car .eat, T. H. John.on ............................. 188.174· 
CarSt running gear fOf, G. W. Remsen .......... 183,028 
Carding engine. J. Dy.on .......................... 11<'2.995 
C arpet.weeper. S. F. Leach ....................... 188.179 
Check rower. A. M. Black .......................... 188.118 
Chimney boiler. S. Caddick ........................ 188.127 
Chrl.tmas tree holder. H. A lbrecht ............... 183.100 
Cbrlstma. tree holder. A. C. Mott ................ 188.194 
Churn, I. Nappln................................. . 188,063 
Clock, L. Phillip .................................... 181.019 
Clothe. dryer. F. H. McMartin ..................... 133.189 
Clothe. dryer. D. & J .:Stephen .................... 188,227 
Coal and ore wa.her. A. Row.e .................... 183.215 
Coal .creen andchute. M. R. Robert. (r) ......... 7.341 
Comb and hair cutter. A. Wohl. ................... 188.246 
Corner ftnl.h for room •• L. J. Bugbee ............ 182.990 
Cornice and curtain roller. H. H. Winger ........ 188.095 
Cotton and com planter. G. H. Cottee ............ 188.136 
Crank for grlnd.tone. etc .• M. P. Locke ......... 188.061 
CUltivator. F. P. Beucler ........................... 182.988 
Cultlvr.tor. C. P. Buckingham ..................... 182.121 
Cultivator. W. Manley .............................. 183.188 
Cultivator. G. A. ParBon .............. ............ 188.202 
Cultivator, E. Wiard ................................ 183.090 
CUltivator and harrow. Demarce & Vreeland ..... 188.147 
Curtain cord tightener. N. Campbell .............. 188.128 
Curtain ftxture. N. Campbell ....................... 1�8.129 
CUtter head. D. K. Ovp.rhl.er ...................... 183,064 
DBBher for Ice cream freezer •• J. H. Dunbar ..... 188.046 
De.k .Iate holder. J. Haggerty .................... 188,157 
Dice box. Boehner & Hinze ........................ 188.116 
Die for plow .Ide bnrB. C. O. Wlldcr .............. 188.091 
Die for plol" brace •• C. O. Wilder ................. 188.092 
Die for plow frog •• C. O. Wilder .... .............. 188.098 
D lge.tlng apparatu •• T. K. Hardman .............. 188.158 
Ditching machine. M. J. Au.tln ................... 181.986 
Door for burglar-proof oafe •• H. Millward ........ 188.192 
Dovetail joint •• forming. C. Stengel. ............. 188.080 
Drain f ence, W. A. J. Pollock ..................... 188,066 
Drawbridge gate. B. F. & S. B. Betser ............ 188.111 
Earth auger. Halliday & Brady .................... 188.001 
Eave. trough hanger. M. H. Cochran .............. 18:1.185 
Electric circuit clo.er. J. O. Fowler. Jr .......... 182.997 
Electric telegraph. T hom.on & Hou.ton .......... 188,081 
Extracting juice •• G. Hlnamnn .................... 188.167 
Fa.tenlng for garment., W. G. Cook (r)......... 7.849 
Faucet. J. A. Ayres ................................. 188.037 
Faucet. A. Toml.ka ................................. 188.281 
Fence. portable. E. S. Hotham .................... 188.056 
Fence. portable. S. C. H urley ..................... '. 188.170 
Fence. portable. G. F. Steven ..................... 188,226 
Fence po.t. J. E. Warren ........................... 188.082 
FertilIZer. from night .011. R. R. Zell ............. 181.242 
Filter for tea pot •• elc .• L. C; Hoyle .............. 188.005 
Fire escape. J. Davie ............................... 188,146 
Flower .tand, W. H. Butler ........................ 182, 991 
Fluting machine. W. G. Scott ..................... 188.219 
Foot re.t for chair •• J. H. Travl ................... 188,088 
Forge, portable, L. H. WatHon .................... 188.088 
FountalnbosecoupIlng, 1. W. Mcaa1rey ........ . . 188,881 

Furnaces. feeding .team to. Merryweather et al. 188.014 
Furrow gage. B. B. Haw.e ......................... 188.168 
Generation •• ulphurou. acid. W. Maynard ........ 188.185 
Girder. metalllc. C. P. Haughlan .................. 188.160 
Glue. preparing. J. H. & C. D. Ro .. .............. 188.024 
Grain meter, J. Fry ................................. 1�8.049 
Grain .eparator. G. Leach .......................... 183.059 
Grain veo.el •• unloading. G. MIl.om ............... 183.015 
Graining roller. E. A. F. Hart ..................... 188,051 
Grate for Umekllns. W. Gwynn .................... 182.999 
Grater and .Ucer. M. L. & C. M. Clinton .......... 188.132 
Gravity battery. M. W. Parl.h ..................... 188.201 
Grinding mill. J. M. Colller ........... ........... 188.189 
Grinding mlll. B. G. Martin....................... 188.184 
Harne •• harne •• eye for. G. J. Letchworth ........ 188.011 
Harne •• mounting. S.S. Sargeant .................. 1�8.026 
Harrow. C. L. Pierce ................................ 188.20l 
Harveoter guard ftnger. J. Smith .................. 188.224 
Hat box board cutting machine, W. Jenkin ...... 188,172 
Hay elovator. J. Ander.on ......................... 188.10t 
Heater. I. D. Smead ................................ 188.(175 
Heater for hot hou.e •• J. F. Hlggln ............... 188.166 
Heating .tove. T. White ..... ... . ................. 188.033 
Hog trap E .  K. Jenkin ........ ..................... 88.171 
Hol.tlng and pumping. J. R. Weber ............... 188.287 
Hor.e hay rake, H. Myer . .......................... 188.198 
Hor.e hopple,J. F. Rle.graf ........................ 188.210 
Hor.e muzzle. J. W. Gedney ....................... 188.154 
HOrBe •• detaching. J. H. Roger ............ ....... 188.212 
H orbe.hoe. E. Murralne ............................ 188.195 
Hor.e.hoe, V. Thu.t ........... .. .................. 188.2:'0 
Hydrant, D. T. Perkin . ............................. 188.018 
Hydraulic 11ft, J. Canan (r)..... .............. .... 7 . 848 
Hydrocarbon. treating with. W. A dam.on. 188.097. 188.098 
Hygrometer. A. Meucc!. ............................ 188.062 
Ice ca.ket. Stewart & Gwaltney . . . ..•.... . . ........ 188, 228 
Ice tool. F. Stattord ................ ................ 188.077 
Ironing apparatu •• J. T. Walker (1')............... 7.846 
Jigger. A. Row.e ................................... 188.216 
Joint for paper package •• W. H . M urphy ......... 188.195 
Journal box, P. Sweeney ........................... 188.080 
Key fa.tener. S. A. Hoadley ....................... 188.168 
Key fa.tener. Whittemore & Slattery ............ 188.084 
Kitchen boiler. J. G. Knapp ....................... 18J.OI0 
Knob ro.e. to lock •• S. W. Drowne ............... 168.048 
Lampw�ck. A. Angell .............................. 188.086 
Lifting jack. Scott & Goebel ....................... 188.028 
Liquid •• apparatu. for delivering, H. C. Berry ... 188.110 
Lock for door •• etc •• H. E •• ex ............... ..... 188.047 
Lock for drawer •• ctc .• F. H .• ounlr ........... .. 188.035 
Lockwork for clock •• J. W. William . ............ 188.094 
Lubrlcat.lng compound. J. W. Bartlett. .......... 188,106 
Lubricator, T. Hayne . .............................. 188.00� 
Lumber. compound. D. M. Cumming ......... , ... 183.042 
Marine engine governor. Sangster el al ........... 188.025 
Metal •• etc . •  coating. J. J. McC ullough .......... 188;186 
Milk cooler. H. More ................................ 188.017 
Milk pall. H. H. Klng.bury ............. ........... 188.176 
Mllk.afe. C. Beam .................................. 188.1(17 
Motor for cars, etc .. A. P. Thayer ............... 188.081 
Mowing machine, J. Pine (r)...................... 7.344 
Nail plate feeder. R.Van Amburgh ................ 183.085 
Netted under garment. C. H. Moeller ............. 188.016 
Nut lock, D. R. Baird .. " .......... .. .............. 188.088 
Nut lock. T. Weaver ............................... 188.089 
Oil feeder. Carroll & Mott .......................... 188, 180 
Oller for can •• J. H. Beal .......................... 188.1OS 
Organ action, U. E. Letton ............. .......... 188.012 
Ornamental lumber. etc., G. C. Setchell ......... 188.073 
Paper box. R. Trautmann .......................... 188,282 
Paper-cutting machine . T. B. Dooley ............ , 162.994 
Paper-feeding machine. Scholleld & Baker ....... 188,218 
Paper-rolling machine. C. T. BI.chof ............. 188.112 
Parlor fountain. J. H egerty ........................ 183.168 
Parlor .kate .  C. W. Saladee (r).................... 7.845 
PR •• enger regl.ter, Brown & Goodfellow ......... 188.119 
Permutation padlock. D. A. Root ................. 183.214 
PhotographiC printing frame. T. L. Ray .......... 188.022 
Pinch hal'. M. G. Collin ............................. 188.188 
Pipes. bending metal. J. McWilliam . ............. 188.190 
Plow. J. R.Bucher .................................. 188.122 
Plow. J. R. Ncwton ................................. 188.199 
Plow. M. E. Ronat ........... ..................... 188.218 
Pol. on bottle. J. W. BowIe ........................ 188.117 
Pottery kiln. W. S. Colwell ......................... 188.140 
Printing pre ••• W. W. W. Belknapp ............... 188.109 
Printing telegraph. H. E nnl......... .. ......... 188.149 
Printing type. Stephen.on ,I al (r)...... ........... 7.342 
Projectile. C. G. Kellogg ........................... 188.009 
Puddling furnace. S. Caddick ...................... 188.126 
Pulverizing machlnc. B. S. Blake ................. 188.114 
Railroad rail, .1. T. Clark ........... .......... : .... 188.181 
Railroad rail chair. W. S. Davl ..................... 183.145 
Railroad .wltch. W. Buchanan ..................... 168.041 
Railroad .wltch chair. D. C. Pierce ............... 188.065 
Railway gate, J. E. Akin ........................... 188.099 
Reclining chair. L. V. Cobb ........................ 188.184 
Refrigerator. I. A llegrett!.. ....................... 188. 102 
Refrigerator, J. C. Jewett (r)............... ...... 7.840 
Rein holder. J. E. Bryan ............................ 188.720 
Rein ••• upportlng. C R. H ick ...................... 188.;65 
Riding .addle. Gathright & Wat.on ... ............ 188.858 
Road .craper. B. Slu •• er ............................ 188.228 
Rocking chair. W. Shaub ........................... 188.221 
Rotary cultivator. S. Tadlock ...................... 188.22� 
Rotary knitting machine. W. H. H. H ollen ...... 198.169 
Safe. Farrel & Weimar (r).......................... 7.388 
Sa.h pulley. H. S. Pomeroy........................ 188.020 
Scaffold. M. M. Harvey ............................. 188,052 
School de.k. W. B. Cogger ........................ 188,187 
Screw-nicking machine, C. D. Roger ............. 188.211 
Scroll·.awlng machine. A. H. Shipman ........... 188.029 
Seed planter. J. H. Lee ............................. 188.180 
Sewing machine. G. Funk .......................... 188.050 
Sewing machine .huttle. W. Reid................. 188. (170 
Shaft coupling. G. E. Rider ........................ 188.071 
Shoe. C. Hue ................... ..................... 188.006 
Show box, Kelly & Walker ......................... 188.175 
Shutter worker. S. W. Merry ...................... 188.191 
Sleeping car. W. Fette .............................. 188.048 
Smoke con.umer. D. G. Power ..................... 188.021 
Snow plow. W. Cooke ............................... 188.141 
Snow plow, W. R .. ley .............................. 198,207 
Soap-making compound. Lewl. & Menzle ......... 188.060 
Sphygmograph. E .  A. Pond ........................ 188,205 
Spice box. J. H. Adam ............................. 182.985 
Spring bed bottom. J. Barron ...................... 188. 105 
Spring cleat for ve •• el •• A. B. Crulck.hank ...... 188.144 
Spring mortar. volute. R. Ilhetl ................... 18�.208 
Stall' builder'. tool. T. Simon.on .................. 188.222 
Steam carriage. J. M. Lauck ....................... 188.177 
Steam engine. A. A. E. Le •• lgnol.. ............... 188.182 
Steam generator •• J. B. H erre.hott ................. 188.054 
tlteel and Iron. plate. C. P. H aughlan ............. 188.161 
StOcking and .klrt holder. A. Warren (r)......... 7.947 
Street lamp. J. W. Bartlett ........................ 189,099 
Street lamp. W. R. Underhill ...................... 189.084 
Stud, ear and other. A. He •• el .... ................ 188.164 
Sulky plow. J. L. Laughlin ....................... . 188.178 
Swimming plate.hand and foot.R. H. W. Dunlop 188.045 

Table cutlery. J. D. Frary ............. . ...... ...... 188,1;.1 
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Tag fa.tener. S. Baldwin ........................... 182.98'7 

Teaching mu.lc. T. J. Am.on ...................... 188.1OS 
Tinfoil Ingot •• making. H. Selling ................ 188.220 
Toy gun. R. D. Town.end .......................... 188.082 
TQY money box. J. Hall ............................. 188.000 
Toy pistol. O. C. Butterwecl< ...................... 188. 124 
Track clearer. W. Dunbar .......................... 188.044 
Tran.planter. Bernard lit; Mlllvlon ... ............. 182.989 
Trunk. U. M. Jenkin................................ 188.008 
Tube expander. A. Work ............ .............. If8.241 
Tug for harne •••• afety. P. IIlcFadden ............. 188.187 
Underground tube for propulslon.A.S.Hallldle(r) 7,889 
Valve for trap •• G. Butler .......................... 188.125 
Vehicle axle, J. M. I:ltone ........................... 188.079 
Vehicle .eat. W. F. Clark .......................... 182.898 
Vehicle .prlng connection. H. W. Llvlng.ton .... 188,018 
Vehicle. two wheeled. T. Snow .................... 18�.225 
Ventllatlng bln •• M. Randolph ..................... 188.068 
Vise. C. Barne. (r)................................... 7 .848 
Wa.hlng machine, J. F. 1IIalr ...................... 188.115 
Wa.hlng machIne. B. F. Fowler .................. 188.152 
Water column, A. R. RobertH ...................... 18�.(I72 
Watcr gage. T. J. Nottingham ..................... 188, 200 
Wheel cultivator. L. H. Hodges ................... 18.�,004 
Wick adju.ter f or lamp •• J. L. Howard...... .. .. 188.057 
Windmill. Burnham & Rugglc ...................... 1"3.128 
Wlndow .creen, T. J. Cope ........................ 188.142 
Wire bale tie. C. F. Wa.hburn ..................... 188.087 
Wood grinder for paper pulp. J. O. Gregg ....... 188.155 
Wood pavement. H. F. William .................... 188.289 
Wrench. M. VaSBar. 2d .............................. 183.285 

DISCLAIMER. 
170.02J.-WIRE FENCES.-T. Seabury. St. Jame • •  N. Y 

DESIGNS PATENTED. 
9.580.-TYPEB.-D. W. Bruce. New York city. 
9.581.-TYPES.- D. W. Bruce. New York city. 
9.582.-TYPES.-J.1II. Conner. Greenville. N. J. 
9.588.-BADGE.-V.�'ountaln.Jr .• W .New Brlghton.N.'. 
9.584 t 09.587.-I NK.TANDS.-H. J. Miller. N. Y. city. 
9.588.-PAPER BOXES.-J. E. Taylor. Springfield. Ma ••. 
9. 589.-BELLB.-J. J. Lynch . Wa.hlngton. D. C. 

[A copy of any o n e o f  the above patent. maybe had by 
remitting one dollar to MUNlil '" Co., S'l Park RoW. New 
York city. 

SCHEDULE 01' PATENT FEES. 
On each Caveat ....................... . . .  , ... ......... 110 
On each Trademark .................................... "3 
On ftllng each application for a Patent (17 years) • . . . .  113 
On I •• ulng each original Patent ........... . . . . . . . . . . . .  '�O 
On appeal to Examlnerll-In-Chlef ...................... '10 
On appeal to Comml •• loner of Patents ................. � 
On application for Rel •• ue .............•••..•...........• 30 
On ftllng a DI.clalmer .................................... 10 
On an application for DeBlgn 8� yearo). • ............ '10 
On appllcatton for DeBign (7 yearo) ..................... 13 
On application for De.11tIl (14 vearo) ... ................ '30 

THE VALIDITY 01' PATENTS. 
We recommend to every person who il 

about to purchase a patent, or about to com­
mence the manufacture of any article under a 
license, to have the patent carefully examined 
by a competent party, and to have a research 
made in the Patent Office to see what the condi­
tion of the art was when the patent was issued. 
He should also see that the claims are so worded 
as to cover all the inventor was entitled to wnen 
his patent was issued; and it is still more essen­
tial that he be informed whether it is an infringe 
menton some other existing patent. Parties desir­
Ing to have such searches made can ha ve them done 
through the Scientltlc Am&rican Patent Agency, 
by giving the date of the patent and stating the 
nature of the information desired. For further 
Information, address MUNN & CO., 

87 PARK Row, New York. 

IDldde Palre. each Insertion - - - 1'3 eenhl a .Ine. 

Back Paae. each Insertion - - - '1.00 a line. 
fJngravlngs mall Aead adv�IIBement8 at tM Bam. rala 

,,� line, bll meaBuremenl, aB tAo lell� pre... Ad"�­

«semenlB mUBI be receIved at publlcallon oJ/IC4 08 earlll 
08 Ji'rldall morning to appear In ne.,1 lBSU. 

CHOKE-BORE GUNS, 
AND How TO LO AD FOR ALL KINDS OF GAME. 

By W. W. GREENER. 
Authorof • 'Modern Breech Loader., Sporting and Mill 

tary." C rown 8vo. cloth lettered. �.50. 
CASSELL. PETTER & GALPIN, 

Send for Circular. 596 Broadway. New York . 

"I .. willll' a larll'e Orll'an at 
Ameriean Institute Fair. 

SHRIVER'S 

Hydraulic 
ORGA-N BLOWER. 

T. SHRNER & co .• 
S38 E. 56th St .• N. Y. 

5 00 A MONTH a certainty to any per.on selling our 
LET rRR Book. No press, brush or water used. 
Sample Hook worth $3.00 sent free. Send stamp 

for circular. 
EXUEL"'IOR CO., 17 Tribune Building. CHICAGO. 

THE GRANDEST OFFER EVER MADE. 
Aacut.wuntcd. Send for Circulan. OH 10. KJ·::\· 

A Town Lot aotu * aU" Blvon nwn". 
TITKV. AloIDTl>XAS LANDCOMl'ANV. 
260 Rnce Stree�, CinCinnati, Ohio. 

YOUR 
CRAVEL ROOF'S 

LEAK. 
SHINGLE. SLATE. AND GRAVEL ROOF CAN BE 

I·ermanenlly repaired with our 
Granite Pointing C ement, 

at a trlftlng expen.e. Send for Circular. 
READ. ROOFING GO. OF N. Y .• 

M Cortland tit •• New York. 
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