
add 50 parts shellac, and boil until solution is 
effected. The stiffening may be applied (to the in­
side of the hat) by means of a brush. As soon as 
this is done, the hat should be immediately im­
mersed in very dilute oil of vitriol in order to 
neutralize any excess of alkali, and to properly flx 
the shellac. 

(27) A. N. asks: Is there any danger of 
lead pOisoning, or other serious consequences,from 
the use of sugar of lead as a wash for sores? A. 
The danger depends upon the strength of the so­
lution used and the frequence of the appllcation. 
Colic sometimes results from the very free use of 
solutions of acetate of lead. Pereira states that 
paralysis is caused by using acetate of lead. 

(28) J. E. K. says: You gave the following 
recipe for a liquid for mixing rocket stars: Alco­
hol � oz., camphor � oz., isinglass � oz. How can 
the isinglass be dissolved in alcohol? A. It can­
not. The quantity of alcohol given is just suffi­
cient to render the camphor capable of being pro­
perly incorporated with the other ingredients by 
maceration. Do not add the gelatin until all the 
other ingredients have been uniformly intermixed 
by gentle triturlltion in a mortar. 

(29) S. B. asks: In crushing highly sul­
phurous ores with Cornish rollers at 120 revolu­
tion;! per minute, will the sulphur have any ef­
fect on the iron 0 r face of the rolls so as to injure 
its texture? A. We think not. 

(30) A. B. asks: 1. Of what is Indian ink 
composed? A. Indian or Chinese ink is formed 
of ca.refully purified lampblack and size, or ani­
mal glue, with the addition of perfumes, not ne­
cessary, however, to its use as an ink. 2. In what 
substance is lampblack soluble? A. CommQrcial 
lampblack always contains more or less resinous 
and tarry matters, that are soluble in oil of tur­
p �ntine, benzine, naphtha, etc.; but the purified 
lampblack (carbon) is itself insoluble in any men­
struum. 

(31) C. K. asks: What metal or alloy ex­
pands t he most and quickest at a temperature with­
in 300° Fah.? A. Zinc. Taken at 32" Fah. ,  a rod 
of zinc 25feet 4 inches long will have a linear ex­
pansion at 212° of about one inch. 

(32) V. C. T. says: I have a lot of thin 
malleable iron castings, which I am havlngground, 
pOlished, and nickel plated, but they all have a 
dull leaden appearancll after being plated. They 
teU me the fault is in the casting, that the mallea­
ble iron was burnt. Can this be true? A. Malle­
able iron mllY be readily nickel plated if the work 
be first properly finished. If the ctl.8tinga are 
burnt, it will be necessary to refinish them bef'lre 
a satisfactory deposit can be obtained. 

(33) E. S. T. asks: Why do preserves, that 
are in perfectly airtight jars, mold? A. If the 
preserves be placed in the jars while hot, so as to 
completely flll the jar and expel the air, the pre­
serves will not mold. 

(34) E. S. H. asks: How can I make colored 
flres? A. Try the following: For light blue 61 per 
cent of chlorate of potash, 16 of sulphur, 23 of 
strongly calcined alum. Fordark blue,60 per cent 
of chlorate of pota�h, 16 of sulphur, 22 of carbo­
nate of copper, 12 of alum. For deep blue, use 54 
per cent of chlorate of pottlsh, lS'5 of charcoal, 
and 27'5 of ammoniacal sulphate of copper. It is 
hardly necessary to mention that great care is re­
quired in mixing these materials, and that each 
ingredient should be pulverized separately. For 
red fire use 29 7 parts chlora!:f1 of potash, sulphur 
17'9, charcoal 1'7, nitrate of strontia 45'7, black sul­
phuret of antimony 5'7. For green, chlorate of 
potash 32'7, sulphur 9'S, charcoal 5'2, nitrate of ba­
ryta 52'3. For yellow, sulphur 23'6, charcoal 3'S, 
nitrate of soda 9'S, saltpeter 62·S. 

(35) T. L. asks: Is a large deposit of soda, 
such as is generally depOSited from soda springs, 
of any value? A. Yes. It might be prOfitably 
used as a fiux in reducing ores. 

(36) R. S. asks: How should bodies of cel­
lular structure, being saturated with nitrate of 
silver tLl become conductors of electricity, be 
treated with hydrogen gas? A. Enclose in an at­
mosphere of pure hydrogen and heat to redness. 
Solutions of copper are preferable to Silver, as 
they are much cheaper. 

How is the double sulphate of nickel and ammo­
nia prepared? A. See p. 139, vol. 29. 

(37) G. S. says: I have a drum head that 
has lettering on it, done in black. How can I take 
the marks off without inj uring the head? A. You 
should have stated, if possible, the character of 
the pigment employed in the lettering. The fol­
lowing is a list of the solvents commonly employed 
where this is not known: Water, ether, ether and 
alcohol, benzole, naphtha, chloroform, bisulphide 
of carbon, causllc alkalies, diluted acids, solution 
of cyanide of potassium. They should be applied 
consecutively in the order given. It must be borne 
in mind that many of the abovementioned solv. 
ents are extremely injurious to the material olthe 
drum head, and care should be exercised to pre­
vent any unnecessary contact. 

(38) J. H. B. asks: How can I renovate a 
sponge mattrass that has become hard by use and 
dampness? A. �h1s has not been satisfactorily 
accomplished. 

(39) C. & Co. ask: 1. In the manufacture 
of fluid magneSia, to what pressure would you 
charge the fountain with carbonic acid gas? A. 
To 12 o"s. water add � oz. magnesia and add citric 
acid to Slightly acid reaction. Such aoldlty is gen­
erally fouud more palatable than a neutral solu­
tion. SWeeten, add a few drops oil of lemon to fla­
vor, and 18 grains pota88a bicarbonate. This is 
the prOper fluid magnesia. Many sell a spuriOUS 
article made of tar'trate of soda With a little soda 
bicarbonate flavored With lemon. 2. How Is the 
magnesia bottled? A. Bottle in the ordinary way, 
1l0t u31"«: tbe oarbo�io acid apparatll8. 

(40) E. B. J. says: I desire to make a mu­
sical instrument, the sound being produced by 
striking wooden strips, of uniform thickness and 
varying length. SuppOSing the shortest strip is 4 
inches long, what will be the length of the others 
down to 2 octaves below the note sounded by that 
one? What is the best material for the hammers, 
and what kind of wood gives the best sound? A. 
The relative lengths of the pieces, for an octave 
on the natural scale, are as follows: 1, �, t, 1, I,!, 
l�, j. This progression is upward, the � length 
sounding a note one octa.ve above the 1. Another 
octave upwards can be formed by halving the fig­
ures, thus: �, i, i, 1, i\" Ilf' t. and so on as long as 
desired. We believe they are generally laid on 
straw, and struck with wooden hammers. Some 
of our readers, however, may be familiar with the 
use of the instrument, and will correct us i f  in 
error. 

Given a set of conjugate diameters of an elllps!', 
how can the axes be found so that the curve can t e 
conveniently constructed 1 A. Let e band c r! te 

the given conjugate diameters. From d draw a 
line perpendicular to e b, and make its length, 
dE, equal to eO. Join the points, 0 and E, by a 
straight line, and upon 0 E,as a diameter; describe 
a circle. Draw a straight line, d H, through d and 
F, the center of this circle. G and H, where the 
line cuts the circle, are pOints ill the principal 
axes, and G d, H d, are the lengths of the semi­
axes, so that A Band C D are the axes required. 

( 41) J. B. asks; How can I produce a gloss 
on hard rubber? A. Ebonite may be worked, in 
all respects, like any hard wood. Pumice powder 
and rottenstone are commonly employed as finish­
ers. 

(42) E. P. J. asks: 1. What is the precise 
diameter of the piston of a reciprocating engine, 
presenting 144 square inches of area? A. Calling 
tr the ratio of the circumference of a circle to a 
diameter, the diameter in question is equal to 24 
divided by the square root of tr. AE, however,the 
value of 7r cannot be precisely expressed in num-
bers, it is impossible to give the precise diameter 
of the piston. 2. What would be the hOl'i\e power 
of such an engine with 2 feet stroke, running with 
100 Ibs, boiler pressure to the square inch atlOO rev­
olutions per minute, and cutting off at 1 foot, or � 
stroke? A.The data sent are insufficient for an ac­
curate:calculation. See p.33, vol. 63. 3.Whatis the 
calculation as to the percentage of power lost by 
friction in the reciprocating engine? A. It va­
ries in different engines from 10 to 40 per cent. 
From 20 to 25 per cent would possibly present a 
fair average. 4. What would be the increase of 
power in the above named engine if the steam, 
both before and after the cut-off, were always op­
erating at 1 foot leverage from the center of the 
shaft, as it now is at the half stroke, without com­
mencing near one dead center and lOSing its ex­
pansion in the other? A. The mean leverage 
throughout a re�olution is about 0'6366 of the 
length of the crank, and the center of the crank 
pin moves l'570S times as far as the piston in a rev­
olution: so that the whole power exerted by the 
piston is transmitted to the crank, except what is 
lost by friction. It would seem impossible to do 
more than thiS, whatever the leverage might be. 
5. With what speed would a 1 inch square column 
of water, with 15 feet head, enter a vacuum, with­
out regard to friction in the tube? A. At a rate 
of a little more than 56 feet per second. 6. Is it 
true that air enters a vacuum at the rate af 1,000 
feet per second? A. This is an average approxi­
mate value. 

(43) H. E. E. asks: 1. What is squaring 
the circle? Is it finding a square with an area 
eq ual to the area of a circle of given diameter? 
A. Yes. 2. If so, does not the whole trouble lie in 
finding the area ot a circle? A. Yes. 3. Does not 
geometry demonstrate the prllcess beyond the pos­
sibility of error? A. No. 

(44) H. D. P. asks: How is the bronze 
made that is used for bronzing statuary, etc.? A. 
Bronze statuary does not require the application 
of any bronze. Make your castings of: Copper 88 
parts, tin 9 parts, Zinc 2 parts, lead 1 part. You can 
then polish the ca8tings to suit your taste. 

(45) T. H. says: I saw in a recent issue of 
your paper a statement that man appeared on the 
earth 150,000 or 200,000 years ago. Will you refer 
me to the evidence oftbe existence of pre-adamlte 
men? A. Sir Charles Lyell's work on" The An­
Iquity of Man" is a complete resume of the whol 

tubject, which 1i1 too Extensive for our columns. 

(46) P. S. says: I saw a meteor in Kansas 
on December 27, lS75, and I wish to know of what 
kind of matter such bodies are composed. A.Ma­
teo ric bodies are of two classes. Some are com­
posed of entirely combustible, while others are of 
combustible and incombustible, matter. They re­
volve around the sun in orbits more elliptical than 
the orbit of the earth, so that parts of their orbits 
are internal and parts are external to the earth's 
orbit. When the earth and the meteoric bodies 
come near enough together so as to brinll' the latter 
within the earth's atmosphere, they are ignited by 
thel reSistance, and are either wholly or partially 
consumed. I f their course and the attraction of the 
earth would bring them to the earth's surface, 
then the combustible ones would probably be 
wbolly consumed before reaching it, while the 
otber. fall in the form of iron, etc. At times they 
only pass through the upper portion of the atmo­
sphere, and, after receiving a very warm recep­
tion for a few moments, are allowed to go on, but 
not in their old paths. 

(47) J. C. C.asks: What are the ingredi­
ents and proportiOns of tbe wax used by electro­
typers for taking impressions of type? A. Yellow 
beeswax will do very well. 

(48) L. & G. M. Co. ask: What preparation 
can be applied, with a pen, to mark numbers on 
the surface of tin plate? A. Squeeze the juice of 
a lemon into a cup, and put in a bit of copper, of 
the size of a cent. Let it stand for a day or two, 
then use it with a quill pen. 

(49) J. H. says: I have a material con­
taining free sulphur. By applying heat I drive 
the sulphur off in the form of gas. How can I 
condense those fumes, EO as to obtain fiowers of 
sulphur? A. It is necessary that the sulphur va­
por should not come in contact with the air, other­
wise a portion of it will be oxidized and converted 
into sulphurous acid gas. Sulphur may be vola­
tilized or sublimed at a temperature of 792° Fah. 
[f it then be condensed in suitable vessels, we have 
the substance commonly known as fiowers of sul­
phur. This is done, says the United States Dis­
pensatory, by allowing the fumes to condense on 
the walls of a brick chamber: 

(50) R. E. says: J. H. P. states on p. 114, 
current volume, that no chimney burners are safe 
on account of the shortness of the wick tube, and 
he expects to do betrer with a tube 4 inches long 
instead of 1�. He is certaiuly mistaken. Every 
coal oil burner should, and most of them do, con­
tllin a little fiat tube, which serves for the escape 
of gas formed by heated oil. With this tube a no-
chimney burner is just as safe, if not safer, than a 
burner with chimney. Lamps with chimneys get 
a great deal hotter than those without, for two 
reasons; The chimney, producmg a better draft, 
causes a more perfect com bustion of the oil, and 
consequently a whiter light and more heat from 
the same amount of oil burnt; and the chimney, 
being 801 ways near the fiame, gets Ii great deal hot­
ter than the constantly changing air would without 
a chimney, and will consequently radiate heat to 
all the surrounding objects, of which the oil reser­
voir gets its share. If J. H. P. wants to use a wick 
tube � inches longer than generally used, he will 
find that 011 of 150 graVity, as the law now requires 
in most of the States, will not rile at all so high in 
sufficient quantity to feed the fiame: his wick will 
therefore get charred, and he will be obliged to 
burn lighter oil, and so increase the danger of ex­
plosion. 

(51) J. M. S. says: In a recent issue you 
recommended strips of plank to be used beneath 
the window sash for the purpose of ventilation. I 
have used the same, but for applying or removing 
expeditiously I hinged them at the center, and 
covered them above and below with felting or rub­
ber to keep out the cold. 

(52) M. W. L. says, in reply to C., who asks 
as to the weight of the 20 and 15 inch guns: They 
weigh respectively 115,200 and 49,100 lbs. 

(5 3) J. J, B. says, in answer to a correspond­
ent who complained of heating of millstones: To 
avoid hot grinding, reduce the speed of yOUL' mill­
stones and grind slower; and in staffing the stone, 
put in a piece of writing paper, and let the stone 
be just so lightly fixed that the paper will slip out 
from under the staff, near the eye of the stone. 

(54) J.J. B. says: Tooil a mill spindle at the 
bush, bore a % inch hole through the wood block 
in bush, next to spindle. Take a piece of % inch 
iron gas pipe, bend, and insert it, bringing under 
the stone up through the fioor, outside of the 
curb. Let the outside end be the highelit. Use 
castor oil in Oiling, as it never congeals, and you 
need never have any trouble in oiling millstones 
in the coldest weather. 

(55) W. L. S. says, in reply to an inquiry 
as to why a telegraph Bounder connected wi th the 
bbll of analarm clock does not work: Every tele­
grapher knows that a quick tap on tbe key, no 
matter how hard, will not affect the sounder, as 
it does not give time for the magnet to work. The 
str oke of the alarm striker is exactly of this na­
ture, and therefore cannot repeat itself on the 
sounder. 

(56) J. C. a<ys, in reply to L. S. C.'s queries 
as to the effect of dampness on unused boiler fur­
naces: Into a closed vessel place 5 to 10 gallonF 
heavy oil (petroleum paraffin)i place the vessel at 
a safe distance, with a pipe to lead the vapor 01 
the oil under the boilers. Close up every crack or 
crevice by lUting, put a fire under the vessel, and 
evaporate the oil. The whole of the fire surface, 
and even where the brick is in oontact with the 
boiler, will be sweated or covered with the con­
densed vapor of the oil. To protect the inside of 
the boller,.prst dry it by a very light f1re under it; 
thell put a few gallons petroleum in eacb boller 
and evaporate it by a light the under the boiler. 
As the 011 vapor condenses, the whole inside of 
the boiler will be coated with a rust-proof coat of 
oli 
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--(57;".D. F. J: says, in reply to J. A. H., who 
says that the carrying boards of his reels are fiat, 
and that the fiour sticks on them: If you give your 
carrying boards enough pitch, keep your stones in 
good order, and do not grind hot,you will not have 
any further trouble in that line. Sandpaper the 
boards and then put shellac on them. 

(58; J. B. J. 8I1.YS, in reply toH. M.'s query 
as to the line of the magnetic meridian: Since the 
latitude and longitude of the piace are not given, 
the question may be considered under two hypo­
theses: 1. The line may be in Maine or thereabouts, 
where the declination of the magnetic needle from 
the meridian has varied from 14° to 17° during the 
last40 years. 2. It may be in some of the West­
ern Slates, where an equal declination, but oppo­
site in direction, has existed during the same pe­
riod. If the first supposition be true, then the 
first surveyor made due allowance for the declin­
ation, and located substantially a true meridian. 
The subsequeDt surveyors, neglecting the declin­
ation, located a magnetiC meridian, which is con­
stantly and ind(;finltely fluctuating. If the line In 
question is west of the Alleghanies, it would seem 
thut the first surveyor ran :he line parallel with 
this needle, disregarding declination: hence it 
would not be a true meridulD, the two subsequ�nt 
surveyors being in this case approximately cor­
rect. The amount and direction of the di�crep­
ancy between these two latter appear to favor 
the first hypothesis; it is readily accounted for, 
however, under the second,wben it is remembered 
that the deviation of the magnetic needle from 
the true meridian is a constantly varying quan­
tity. 

(59) D. C. R. says ; S. H. B. and many others 
desire Information as to building boats. In the 
first place, make the keel of required length and 
about 1)4 inches thick and 4 inches wide, with a 
rabbet to receive the edge of garboard Btrake. 
Put on stem and stern as required, and fasten 
them on some good support about 2 feet from 
floor ; then place molds of the shape required, in 
about 5 sections, across the keel and secure them, 
and cut the first strake to fit keel and stem and 
stern. Nail on, and conlinue t o  cut and nail on 
un til of the depth required; then bend in ribs 
and put in seats and other inside finish. 

MINRRAL8, BTC.-BpecimeIlJ! have been re. 
ceivedfrom the following correspondents,and 

uamined. with the results stated: 

J. M. M.-It is ramie fiber.-T. T. R.-It is sul­
phide of lead �galena) accompanied by sulphate 
of baryta (heavy spar).-W. P. T.-It is sulphuret 
of iron, irised by a superficial oxidation.-J. L.-It 
is iron pyrites, at present not of much commercial 
value.-W. A. J.-It is bituminous shale, impreg­
nated with sulphuret of iron, to which the glisten­
ing metallic appearance is due.-G D. M.-It is 
impossible to make an analysis of any value on 2 
ozs. of water. One gallon is needed, carefully 
sealed up in a perfectly clean bottle of white glass. 
-G. J.-No. 1 is alunogen, a variety of native 
alum consisting of sulphuric acid, water, alumina, 
a little iron, etc. It may be purified by solution 
in water, and then, by saturation with alkali and 
crystallization, be converted into common alum. 
No. 2 is blende or sulphide of zinc. No. 3 is black 
argillaceous shale. No. i is ferruginous q uartz.­
M. R.-There appears to be no market in New 
York for sand of this character which has to be 
transported any distance.-J. R. M.-It is calcite 
or crystallized carbonate of lime.-C. E. G.-The 
metal is lead: the mineral is muscovite (potash 
mica.) 

J. W. S. says; I am taking a .:arbolate 
of iodine inhalant for catarrh, and it scents my 
clothes with an unpleasant odor. Can you tellme 
of something to mix with it to produce a pleaEant 
odor?-W. McD. says: How can I get a smooth 
surface on planished copper plates ?-T. J. asks: 
How are the inches, etc., put on wooden rules?­
W. S. says: R. W. R. states that he is carrying 20 
horse power by a cotton rope. How does he main­
tain the proper tension during damp or dry 
weather? 

COIIIIUNICA TJONS RECEIVED. 
The Editor of tne IlCIENTIl!'IC AMERICAN ac· 

mow ledges, with much pleasure, the receipt ot 
�rigin.al. papers and contributions upon the follow­
'ng subjects: 

On Thermometrlcal Tables. ByJ. B. G. 
On the Sargasso Sea, etc. By M. 
On Bored Wells. By L. L. 
On Windmills. By A. McL. 
On a Registering Barometer. By W. A. B. 
On Projectiles. By R. H. 
O n  Spacing Circles. By G_ B. F. 

Also inquiries and answers from tile following: 
H . C.N.-J. D . M. - O . A.-C. F. E.-E. W.-L. H. Q. 
-L. D. D.-A. N. W.-W. M. R.-W. S. H.-J. M.­
D. M. H.-A. G.-A. W.-C. M.-F. B.-J. E.-F. W .  
-�;. F. E. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries faU to appear 

mould repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
:ecLines them. The address of the writer should 
liways be given. 

Enqulries relating to patenti, or to the patenta­
bility of inventions, assignments, etc., will not be 
published here. All Buch Questions, when initial! 
only are given, are thrown into tne waste basket, 
as it would flll half of our paper to print them all; 
butwe generally take pleasure in answerlng brieOy 
by mall, if the writer's address is &iven. 

Hundreds of inquiries analogous to the follow:ll1&' 
are Bent: "Whose Is the best smut mill for wheat? 
Who seils incubatOrs? Who makes fuses for 
blasting? Who makes small copper tubing? Who 
sells crushers for treating copper ores? Who sell e 
railroad spike machines � Who sells ear trumpets? 
Who makellelectricallllusical reportersl" All Bucb 
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personal inquiries are printed, as will be observed, 
in the column of "Business and Personal," which 
is speclallv set apart for that purpose, subject to 
the charge mentioned at the head of that column. 
Almost anydeBired information can in this way 
be expeditiously 0 btalned. 

[OFFICIAL.] 

INDEX OF INVENTIONS 
FOB WHIOH 

Letter. Patent of the United State. were 

Granted In the Week Endln� 

February 22, 1876, 
AND EACH BEARING THAT DATE. 

[Tho.e marked (r) are relBsued p.tent •. J 

Game apparatu., T. Steven .... ........ . ........... 173,824 
G •• apparatus, D. L. We.tcott ................. 174,03� 
G •• , m.nuf.cturlngcoal,M. W. Kidder .......... 173.730 
Ga.s retorts, closing, N. J a mln .... , ................ 173,959 
Ga.eller. drop llght, C. De.VB ..................... 173,773 
Gate, V. R. Cole ..... . .................. ............ 173,906 

G ate, J. S. Wln.or .... ...... ................ . .. 173,839 

Gr.ln drill. B. Owen .............. .. ................ 178,809 
Grate, 'V. Morand.. ......... .... . ....... .. .. 173,805 
G rating apparatus, F. W. am] 'V. }'. G raeve, J r. 173,94.1 
Grindstones, tool holder for, L. T ravis ........... 174,034 

Gun., m.chlne, F. L. Balley .............. 178,751, 183.752 
Harne •• pad, coach. R. M. Selleck ................ 173,819 
Harness trimming, W. Davis ............ .. " ..... 173,771 

Harrow. W. S. O'Brien ( .. ).... ........ ............ 6,947 
Harrow, G. M. Tltu. .. ........................ 173,743 
Harrow and seed sower, wheel, E. R. Powell ... 173,810 

Harrow, re\'olvlng, W. H. Culver . ...... .......... 173,912 
Harvesters, W. F. Cochrane 1';3,899, 173,90), 1":'3,901,173,90'� 
H.rvester •• W. N. Whlteley ................ 174,OIO, 174,041 
Harvester, guard plate, W. F. Cochrane .......... 173,903 
Hat fr.me. etc., binding. �I. H. Agh.kh.n ....... 173,841 

Air compre •• or, G. We.tlnghouse. Jr .. ......... 173.835 He.ter. teed water, T. W. Haye ......... ..... .. , 178.856 

Anchor, J. D. Fewkes ... .......................... 173,929 Heater, tire, H. B. Sloe ............................. 173,821 
Apple parer, W. M. GrlscolU ....................... 173,!l42 Heel·burnlshlng machine, W. 11. Lambert ........ 173,971 

Apron,double,'V. G. Heaney ...................... 173,857 Hog scraper,P . •  Johnlwn ............................ 173,860 
Auger. e.rth, W. W. Jllz ........................... 173.794 IIolstlng .pp.r.tus .J. Dorman ..................... 173,917 
Auger, hollow, A. Derry ................ ...... .... 173,885 Horsl! coJlar guard.Boyden & Van Neet ........... 173,887 
B.g, sh.wl, O. llender .............................. 173,712 Hor.e •• device for detach In!,. J. T. Wllll ......... 173.874 

B.ggage se.l, C. G. Sclmelder ...................... 174.011 Horse'. foot weight. Strawbridge & Steven.on .. 174,025 

Bale tle, S. C.llanan ............ .. ................. 173,843 Hor.e •• Interfering pad for. H. G. White ......... 173,838 

Bale tie, G. W. Moulton .. ........................ 173,737 Horseshoes, manufacture of T. Dollard .......... 17'3,!116 

Barrel-crozing machine. Herman & Lewis ........ 173,952 Hub and axle, W. H. Ward ................... . .... 173,746 

Bath, electric vapor, E. Smith ..................... 174,018 Hydrant. J. P. Kenyon ............................. 173,796 

Bed bottom, J. W. Sml h .................... ..... 1H,U19 Hydr.nt, lire .nd drlnklnjl, D. C. Cregler . ....... 173.768 
Bed bottom, .prlng, .J. W. Ca.e .................... 173,896 Iron. meltlng and purifying, W. Batty ............ 173,884 
Bedstead, sofa, L. Scbon-:..er.................... 174.012 Jack,ltftlng, G. W. Hunter ........... ............ 173,956 
Belts on machinery. running, E. T. Thomas, ..... 173,871 Key ring. P. Brook8 ....... .......... ...... ........ 173,763 
Bench dog, 'V. G. Tllton ......... . ......... ....... 173,831 Ladder, fireman's, W. B. Crane ... .. . " ........ 173,910 
Bllll.rd cue. R. Phllllp.on ... ... ... .......... 17�,996 L.mp chimneys. crimping, W. H. Maxwell .. ... 173,801 

Billiard cue holder, G M. W.lng .................. 173,816 L.mp, .treet, C. K. Deutsch ....................... 173,914 
Bllllard t.ble ch.lk holder, G. M. W.lng .......... 173.815 Lampwlck trhmner. P. S .Lym.n .. .............. 173.977 
Binder. tempor.ry. W. H. Ru.sell ................. 174,(09 L.mp .h.deholder,etc.,E. Steven .. ....... ....... 174.0'12 

.BIrd cage perches, E. C. Ford ............. 173,!i34, 173,� Latch, knob. W. W. G ardiner ........ ............. 173,853 
Bllnd .top, J. Q. Newhall ........................... 173,806 Leather, etc., unltlng, G. V. Sheffield ............ 17�.868 

Blinds, panels for, G. Hayes ...... , .... 173,788, 173,789 Leg, artitlcial, J. B. Warner ........................ 173,872 

Boat, life, G. Hud.on ............................... 173.966 Level, plumb. T. O· H.g.n.... .... ...... .. .... 173,990 
Boller he.d., lIanglng, R. C. Nugent ..... .. . ..... 173,�OS Llghtlng lampe, etc., J. W. O'Donnell ............. 171,053 

Boller arch plate, G. & G. Fox. Jr . ............... 173,852 Lightning rod., H. L. Coe ... ......... ............. 173,905 
Bolt, kIng. G. W. King ................ .............. 173,797 Lightning rod, J ohn.on & Price .................... 173,968 
Boltlng reel, J. L. I\ow .... ................... .. . 1.4,008 Lockfor prl.ondoor., S. A. Denio .... ............ 173,775 

Bone bl.ck turn.ce. G. P. Ocker.hau.en .......... 1�3,989 Loom pick mechanl.m. G. B. Sandford ............ 173,740 
Boot ch.nnellng tool. H. Hud.on .................. 173,955 Loom,jacqu.rd mechanl.m, G F. EI.enh.rdt .... 173,924 

Hoots. cutting welt. of, etc., T .  Ii:. Keith (r)..... 6,938 Lubrlc.tlng compound, G. H. Wln.or ... ......... 174,840 

Bre.d .nd p •• try bo.rd.M. V. Taggart .......... 174,027 Maln .prlng, •• fety, J. J. Thornton . . ............ 174,031 

Bridge, tru ••• J. M. McDon.ld ............ ........ 173,863 M.p, rellef, J. H. Nichol ........................... . 173,988 
Broom m.chlne. W.lrath & llron.on ............. 174,[38 Matche., p.cklng, J. Kayser ............... ....... 173,861 
Bru.h h.ndle .tt.chment. IL Anderson ..... .. ... 173,87! Mech.nlcal movement, J. R. �'Inney .............. 173.930 
llulldlng, llreproof. H. HllI ......... ............... 1,3,953 Mercury conden.er for, C. B. Dahlgren ........ 173,769 
Burial case and tombstone .. J. ;)ecker.. .. ....... 173,913 Metal bars, straightening, Howells et al ...... .. 173,858 

Butter cutter, D ugau & Moncrlet ................. 173,777 1>1l11, fulllng, R. Elckemeyer .. . ..... ............... 173,92� 
Butter pack.ge, L. K. Tewk.bury .... .. ......... 173,742 Mill, grlndlng,J. M. Collier ........................ 172,846 
Butter worker, H. T. H enry ............ ... ...... 173,951 MIll.tone •• dre •• lng, W. J. Merritt ........... .... 173,738 
Button and .tud, G. S. Porter ...................... 173,998 Moth·proof compo.ltlon, H.n & Kennell ......... 173,945 
Callper • •  nd divider., T. McDonough ... ........ 173,802 Mowlng machlne,L. A. H.lne ..................... 173,943 
Calves, device for weaning, II. C. Schley ......... 174,010 Mowing machlne swath, W. 1-'. Cochrane ......... 173,�09 

C a n  llller. C. M. Knowle..... ............. .. 173,969 Nail plate. J. R. Finney ......... .. ................. 173,931 

Can, met.l, E. T. Covell (r)............ ........... 6,944 Navlg.tlon problem., .olvlng. T. Hlll.. ....... .... 178,724 

C.ndy. L. llenj.mln ................................. 173.756 Nut blank m.chlne, Edw.rd. e! al ............ .... 178.921 

C.r brake. T. Jo;. Thompson ......... .... . .. ...... 17.l,829 Nut lock. H. C.rllle ..................... .. ......... 173,765 

Car brake shoe. G. 1\I. llrlll................ . ..... 173,890 Nut lock. G. P. Fuller ................ .............. 173,986 
C.r coupllng, D. A. Bennett .. .................... 173,758 Nut machine. M. McK.ln ........................... 173,988 
Car coupling, P.LI er & Kepler .......... .... . . 17,,993 P.ck.ge, .hlpplng, A. M. R.w.on ................. 173.813 
Car coupllng, Tltu. & Bo •• lnger .................... 174,033 P.dlock, M. Foehner ................................ 173,982 
C.r., refrlger.tlng, J. J. B.te ( r) ............ 6,912. 6,943 P.per coll.r, E. E. Mack ............................ 173.800 
C.r roof, J. F. C.llaw.y ............ . . .............. 173,764 P.per-foldlng machine, Br.ldwood .nd Fr.ncl ... 173,761 
Car wheel. el •• tlc, G. E. Woodbury ........... ... 174,051 PI.noforte •• etc., key tor. U. Pr.tt 173,999,174.000,001,002 

Car •• draft bar for rallw.y, D. A. Bennett ... .... 173.757 PI.no .tool. E. G. D.vl .............................. 173,772 
Cars, running gear for rtlll way, D. H. Dotterer ... 173,919 Pianos, organs. etc., key for, M. Pratt ........... 174,003 

Carbonbl.ck from n.tur.1 g •• , J. H owarth (r).. 6,937 Pipe •• leader, G. Haye. ........... .. ... 173.784, 173,785 
Carbureter, G. W. Forbe .......................... . 173,933 Pipe., box for cock. In. W. J. Smith .............. 173,822 

Carpet llnlng, T. H. Dunh.m ...................... 173.779 Pipe joint, W. H. Vlck .............................. 171,005 
Carrl.ge. H. RIchter ....................... ........ 173.814 Pipe •• topcock, J. T. Brown ........................ 173.891 
Carriage, b.by, P. J. Hyne .... .................... 173,793 PI.ltlngm.chlne, Ander.on & Rorke .............. 173,877 

C.rrl.ge .e.t. C. N. Dennett ....................... 173,771 Plane, bench. G. F. Morten.en ........ ............ 173,984 
Carrl.!(e .prlng. J. Cornw.ll. ...................... 173.908 PI.nter and cultlvator, Seabrook & Heine ........ 1H,013 
Carrla�e body loop die. J. Garvin .............. 173,854 Planter, corn and pumpkin. J. R. Stoll ........... 174,O'l3 
C •• tlng., forming mold. tor. E. ll. H.yward ..... 173,950 Planter, corn, T. B. Wlckh.m ..................... 174,044 
Cllalr, Invalld, N. P. Burge .......... .......... ... 173,893 PI.nter, cotton and corn, S. T. Stout .............. 174.024 

Ch.lr, reclining, J. Lemman ....................... 173,974 Plow,H. D. Str.lght ................................ 173,869 
Churn, J. W. and C. H. Taylor .................... 173,828 Plow ••• prlng lock tor, M. K. Whe.t .............. 178,873 
Clg.r cutter, Deut.ch and Neuman.... .. .. 173,915 Pneum.tlc .Ignal, W. E. Pr.ll ...................... 173,811 

Cl •• p for holding garment., Worm. and Cohn .. 173.748 Pot cover. G. Clement .................. ............. 178.766 

Clothe. dryer, G. H .and J. H. Haye ............... 173,949 Pot. to beetle., de.troylng, A. I.ke ............... 173,728 

Clutch, P. Hinkle ................................... 173,790 Pre •• , G. Merrlll.. .................................. 173,735 
Coal tar products, separating, Lowe and GilL ... 173,862 Press, baling, G. F. J ones ............ ............. 173,965 
Cock and faucet, C. K. Dlck.on, Jr .... .......... 173,849 Pre ••• tobacco, S. B. Minnich ...................... 1,3,736 

Cock boxing, .top, J. L.nc •• ter .. ............... 173.7ll'J Printer'. Impo.lng table, J. Polhemu .............. 173,738 

ColIee mlll, T. Strobridge .......................... 174,O'l6 Printer'. proof pres., F. A. Howard .... ......... 173.792 

Cooklng .pp.r.tu., .team, C. R. Winkler ........ li-l,048 Prlntlngpre •• , G. P. G o rdon(r)......... 6,915 

Cooler, mtlk, C. A. Douglass ...................... 173,717 Print8. etc., enlarging, V. Gul:rin ... ............. li3,720 

Corn coverer and marker, D. B. D. Smeltzer ..... 174,020 Privy' seat, J. Pennoyer ......................... 173.995 

Corn. glove for hu,klng. H. Ye.m.n .............. 174,052 Pump bUCket, ch.ln, W. C. B.rker ............... 173,881 

Corner Iron. H. L. Klllg.ley ................ .... ... 173,968 Pumpbucket.chaln, W. B. Wilcox .. ............. 174,045 

Cultivator, wheel, E. W.rd ........................ 173,7-17 Pump v.lve, Ji\. G. M.rcy ................ .. ....... 173,980 

Cutlery h.ndle., dre.slng. North and Leonard .... 173,807 R.dlator, .team,.I. Cl.ry .... ...... . .............. 173,898 

Dent.1 engIne, elect,·lc. K R. Pettlt ............. , 1.3,864 Railway frog, W. J. Morden .................... ... 173,804 

Dent.l compo.ltlon, C. R e.gle .................... 173.865 R.llw.y g.te, H. A. Ste.rn ......................... 172,8'/3 
Dentists' flasks, etc., cleaning, A. J . •  Jordan ..... 17'3,795 Railway rall chair, W. Onions ...................... 17'3,991 

Desk .nd .eat, school. T. D. Tharp ............. .. 175,0'.32 Rallw.y rall jOint. L. Wln.low ...................... 174.019 
Digger and cultivator, pot.to, S. W. Barr .... . ... 173,753 Hallw.y .Ignal. Relthmayer & hche ............... 174,007 
Ditching .nd tile laying, M. H. Crltchet. ........ 173,911 Hallway slgn.l, electriC, G. Whyte ... .. ..... . 1.4,043 

Drawing machlne, electric stop for, Boyden et aI. 173,888 Railway Signal, electric, G. L. Anders . . ...... ... 173,876 

Drlli,r.tchet.A . •  nd I. lleck ................ ..... 173,755 Rallway tr.ck, L. H.ll ............................... 173,944 
Drllllng m.chine feed, C. Seller . .................. 174.014 flake, hor.e, A. Rlck.rt ........... ..... .. ........ 174,006 

Drying apparatu., S. It Br.dley ................... 173,889 Rake, hor.e, D. P. Sh.rp ............................ 174,016 
Drying .ppar.tu •• Seymour .nd JIlek .... . ........ 173,741 R.ker .nd tedder, D. A. C.lkln .................... 173,895 

Egg be.ter, l".J. Seymour ........ .............. .. 174,015 Re.per, D. P. Ru •• ell ............................... 173.817 

Egg carrlers. J. L. Stevens ............ . .. 173,R25, 173,H26 Reaperand mower, M. W. Freeman.... .. ..... 173,8.11 
Elev.tor, •• fety clutch, G. N. Ly •• ger . .......... 17:1.978 Reaping m.chlne,etc., W. N. Whiteley ........... 174.042 
Engine, direct pumping, W. Walker ........ ...... 173,745 Heapingmachlne dropper etc. ,W. B. Kreighbaum 173,970 

E�glne,rotary,J. C. Tltu ................. . ....... 173,754 Refrlger.tor.E. K.:Howe .. ........... ........... 173,791 
Jo;nvelope machine, H. D. and D. W. ;;wlft ....... li3,870 Hefrlgerator, W.gner .nd Schudt ................. 17'3,8.12 

Equ.llzer, draft. E. A. Beer. (r)................... 6,949 Hoof, tile, J. Smith ......... .. ..................... 171.O'Jl 
Explo.l,e mlxture, W. F. John.ton ............... 173,961 Ruler. par.llel, J. B. Price ............... .... ..... 173,81. 

F.brlc, waterproof, G. E. Block ............ ...... 173,579 S.ddler'. hor.e, H. H. Huntlngton ........... ... 17:l.726 

F.re box,H. H. ,Johnson ........... ....... ....... 173,1160 Sa.h holder. S. E. Miner ............................ 173,803 

Fare regl.ter, W. H. Hornum (r) ................... 6,946 S •• h holder, J. J. T.lbott ........... .............. 174,0'l9 
Fauce',.nd vent, J. T .lley. Jr ........ . ............ 174.O'l8 S.tchel .t.ple,etc., W. Roemer (r) ............... 6,939 

Feather renovator. Jo'. M. D.rllng ........ . ........ 178,7.0 S.W file guide, E. Roth ......................... 173,866 

Fence, portable, T. A. M. Cameron .............. 173.844 S.wmlll do�, L. Buzzell ........................ . .... 173,842 

Fiber., .eparatlng, L. R . •  nd C. F. Bro.dbent . 178,762 S.wmlll feed, D. C. Pre.cott .. ................... 174,004 

Fllterer,w.ter, Howe and Weir ............ .. .... 173,725 S.wmlll gulde.J. Collln ..... . . ................... 173,9()7 

Fire e.c.pe, Rlch.rd. and Jenk ...... . ...... ...... 173.739 Sawmill guide, W. M. Ferry ........ ............. 173,927 

Fire. extlngul.hlng, S. S. Newton ...... . .......... 173,987 s.wlng machine, F. N. C.rter ..................... 173,7U 

Flre·klndllng rod. J. A. Hath.way ........... .... 17:l.721 S.wlng machine, band, Lovewell and Lamb ...... 173,731 

Fish scaler. S. Lawton .............................. li'3,7!t9 Sawing machine, sta\'e, Cornish and Hunt ....... 173,767 

Flat Iroll l'est and polisher, G. F. FcBHcnllen ..... 173,928 Sr,ow, dumping. D. Dailey .......................... 173,847 

Floor cloth, T. II. [)ullliam ............... ........ 173,778 Screw.cuttlng die. J. J. Grant ..................... 173,780 
Flour packer, H. A. B.rnard .... ............ ..... 173,882 Screw., extr'ctlng broken, W. H. Thorne ........ 174,080 

Furnace, air heating, R. ElckenH'ycr ... ......... 173,9tl' Seal, soft metal, F. C. Hamllton ...... ...... .... 178,946 

Separator,mlddllngs. W. J .  Merritt .............. 173,734 

Sewer trap. A. Ely .................................. 173,925 

Sewing m.chlne, J. Keith ......................... 173,967 
Sewlngm.chlne threader, S. M. Furman ......... 173,937 
Sewing machine. wax thread, Wheeler & B.rber. 173,837 
Shaftlng, .ecurlng wheel. upon, .J. F. Crawford 173,716 
Sheet met.l molding., 1'. H oeltge... ..... .. .. 173.954 

Shingle, C. Inman ................................... 17:1.957 

Shoe •• etc., wooden. E. W. Shippen .............. 173,820 

Shovel. tlre. J. Edg.r............ .. ............... 173,920 
Shovel, .now, C. J ones .... ... . ................ 173,961 
Shovel@,back strapfor, E. A. Barnes .......... . . 173,893 

Shutter. G. H.ye... ........ ............ . .. ..... 173,722 
Shutter, metalliC, G. Hayes ... ... ........ 173,786,173,787 
Shutter worker. A. BI.hop ......................... 173.886 
Shutter, plate metal, G. Hayes ..................... 17'J,783 
Side .tlck and quoin, C. W. P.ckard .............. 173,992 

Single tree cllp, F. E. W.lker ........ ............. 174,036 
So.p compo.ltlon,.J. McEvoy .................. ... 173,982 

Sole.ch.nnellng m.chlne, A. E. Chickering ...... 173,715 

Sole·ch.nnellng m.chlne, J. E. Wheeler ......... 173,836 

Sole edge., trimming, N. S. Thomp.on ....... 173,880 
Spark extlngul.her, J. G. M.y. . ................ 173,981 

Spool and bobbin, J. Baldwin ...................... 173.880 
St.mp, h.nd, J. Slgw.lt. Jr.. .. ............. .... 174,Oli 
St.ple., m.klng. Coutz and Renn.rd .............. 173,00') 
Stave·crozlng machine, I. Grave ................ . 173,781 

St.ve-•• wlng machine. Cornl.h ami Hunt ........ 173.167 

St.y end cllp, D. Wilcox ............... ............ 174.046 
Steam brake, etc., O. Westinghouse, .Jr. (n..... 6,948 
Stencll·cuttlng machine, S. Matthew ............. 173,732 
Stereotype plates. etc., shaving, E. T. J ameson. 173,729 
Stove, D. L. Stlle........... ............ .... .. 173.827 
Stove, cooking, W. P. Abendroth ................. 173,&75 
Stove, gas, Gleason and Bowler .................... 173.940 
Stove, gas, A. W. Morton .......................... 1'j3.g85 

Stoves, cooking, E. B. Patten ..................... 173,99-1 
Str.w cutter. 1. S. Bunnell............ .. ....... 173,892 
Straw cutter, W. H. Harrison ...................... 173,855 
Sugar-cutting machine, W. Do.cher .............. 173.918 
Surveyor'. levellng to-get, E. A. Gle.eler .... ... 173.938 

Syringe. R. V. Emde ................................ 173.850 
Table leaf .upport. P. J. Llljeholm ................ 173.976 

Tea pot, J. W. Brewster ....................... .... 173,713 
Telegraph,.utomatlc, C. B.tchelor ............... 173.754 
Telegr.ph, prlntlng, G. L. Ander ................ 173,750 
Telegraphy, .utomatlc, T. A. Edl.on ............. 173,7 8 

Tire heater, H. B. Sloe.... . ........ .. ......... 173,821 
Tobacco pre •• , S. n. Minnich ....... .............. 172,736 
Tongue .upport. J. A. Bu •• ert .................... 173,894 
Tr.ce gearlng,E. B. Wln.low ...... .............. 174,050 

Track clearer. I. H. Schell ....................... . 1.3,818 

Trap, animal, A. J. Larson ....... ................. 173,798 
Tubing .nd llghtnlng rod coupllng. I. .John.on .. 178,962 

Umbrella runner, J. J. Eub.nk .................... 173,926 

Vehicle hub, J. C. Wand ........................... 173.833 
Vehicle .prlng, A. T. Freemon .................... 173,719 
Vehicle .prlnll, H. K. W.terhou.e....... ....... 173.8:>1 
VeDeers, machine for cutting. C. Munn ........... 173,986 

Venetian .hade, C. W ldemann (r)................. 6,9�1 

Ventllatlng cap, J. H. Irwin ....................... 173,958 
W.gon brake, G illett .nd S.xby ................... 173,939 

Wagon br.ke, R. T. Lewl ........................ . 173,975 

W.�on toP. folding. C. Chenette ........... ...... 178.897 

Wa.hlng machine, H. K. Pierce ... . ............... In,997 
Wa.hlng machine and wringer, G. WIl.on ........ 174,047 

Watch charm and key. combined, P. Dever ...... 173,818 
Watch jewel a •• orter. J. R. Gr.ve ......... ...... 173,78t 

Water closet, J. P. Hylle ........................... 173,��7 

Water clo.et plug. W. S. Blunt................ 173,760 
W.ter wheel, J. L. Helmer ........................ 173,723 
Water wheel, S. Teachout (r)...................... 6.940 
We.ther strip, Walker ee al ............ .. ........ 171,037 
Wheel, .ectlonal, W. H. Harrl.on ... ............. 173.948 
Wheelbarrows,Journal box for, J. Lawler ....... 17:3,973 

Whlffietree, J. Zimmerm.n ...... . .............. 17'3,719 

Whip .ocket, Hughe. and Alex.nder .............. 173,859 
Wind wheel, M. J. Althou.e ....................... 178,876 
Windmill, S. Sh.nnon ... ............ ......... .. 173,867 
Window .hade., orn.mentlng, J. C. H.mm .. .. 173,917 
Window. and door., guard for. P. H. Maher . ... 173,979 

WOOl-washing machine, J. K. Proctor ........... 174,(X)5 

Wrench, pipe, E .  G. Cllnch ........................ 173,845 
Wringer, J. K. Dugd.le .... ............... ....... 173,776 

DESIGNS PATENTED. 

9,010.-BARBER'S CHAIR, ETC.-G. W. Archer, Roches­
ter,N. Y. 

9,0l 1.-PLAYING CARD •. -J. Duthie, New York city. 
9,012 to 9,014.-EMBROIDERY .-E. Crisand, New Haven, 

Conn. 
9m5.-PAPER WEIGHT.-J. W. Tuft., Medford, Ma ••. 
9,016.-0IL CLOTH.-J. Barrett, New York city. 
9,017. 9.018.-CA •• ,MERE •. -W. lliirger, Utlc., N. Y. 
9,019 to 9,044.-CABPET •. �O. Helnlgke, New U trecht , 

N.Y. 
9.045 to 9 ,057.-CARPET •. -H. Hor.n. Ea.t Orange. N. J .  
9.058 t o  9,062.-0IL CLOTH.-J. Hutchl.on, New.rk, N.J. 
9,063 to 9,066.-0IL CLOTH.-H. Kagy, Pbll.delphl •• Pa. 
9,067 .-OIL CLOTH.-G. A. Lewl., Phlladelphl., Pa. 
9,068.-TRIM>lING.-C. Llndenth.l, New York city. 
9.069 to 9,078.-CA.RPET •. -L. G. Malkin, New York city. 
9,079 to 9.089.-CARPET •. -E. J. Ney. Dr.cut, M •••. 
9,090 to 9.093.-CARPET •. -H. Nordman. New York city. 
9,094, 9,095.-CARPBTS.-W. H. SmUh, Enfteld, Conn. 
9.096 to 9.100.-CARPET •. -J. H. Smith, Enlleld, C onn. 

9,101, 9,102.-CARPET •. -W. H. Smith, Entleld, Conn. 
9.103.-CARPRT •. -J. H. Smith, Enlleld, Conn. 
9,104.-CARPETS.-F. C. Swann, Lowell, Mass. 
9,105 to 9,107 .-LOCKET.-G. W. G ill, Phlladelphla, Pa. 
9,108.-BADGE.-H . G uenther. Phll.delphla, P •. 
9,109.-INK.TAND BA.E, ETC.-J Kintz el a!., We.t Merl-

Conn. 

8CHEDULE OF PATENT FEES. 
On each C.ve.t.... .. .............................. 810 
On e.ch Tr.de m.rk .... ............................... 8�ii 
On llllng e.ch appllc.tlon for a Patent (17 year.) .... 81 ii 
On I •• ulng each orlgln.1 p.tent ........................ 8�0 
On .ppe.l to Ex.mlner.·ln-Chlef ..................... 810 
On appeal to Comml •• loner of p.teats ........ ....... 8�0 
On .ppllc.tlon tor Rel •• ue ........... ................ 830 
On fillng . DI.cl.lmer ................... .............. 810 
On an appllcatlontor De.lgn (8� ye.r.) ............ 810 
On appllc.tlon tor De.lgn (7 year.) ... .............. 8Iii 
On .ppllc.tlon for De.lgn (14 ye.r.) ........... .. .. 830 

Back Pa�e - - - - - - $1.00 a line. 
loslde Page - - - - - '75 cent. a line. 

Engravings may head advertisements at the same rate 
perlirw, by measurement, as thewtterpre88. Adver 
tisements must be received at publication o1flu as 
oo1'ly (l� Friday nwrnillg to appear innext 1Jl8lW. 

CEMENT DRAIN PIPE MACHINERY-To run 
J by Power. Thl. l. the time to begin. 

J. W. STOCKWELL & CO., Portland, Me. 

© 1876 SCIENTIFIC AMERICAN. INC. 

CAR WORKS FOR SALE 
AT PETER�BURG, VA. 

' 

The Peter.burg Cnr Work •• tully equipped with new 
M.chlnery of l.te.t .tyle, with . c.p.clty for making .j 
Cars per day, and operated by the Company's water 
power, will be sold at public Aucrton, on the premit es. 
on the 29th of March, 1876, at noon . .  Fun particulars can 
be had by addressing . at Petprsb:.lrgh, Va., 

T. L. H. YOUNG . Pre.ldent. or 
WINFREE & MEACHAM, Auctloneer •. 

11 3 6 CORLlSS ENGINE & nOILER,$l,3.":Il 
X. �o. 2 Root Blower, Steel Shaft..... ��5 
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'i:.tiie::::::::::: ' : : : :. : : :. :::: ��� Also Shapers and other tools. send for 118t. 
E. P. HULLAI\ D, No. 48 lleel<m.n St.. New York. 

A Gift Worthy of a Rothschild 
FOR 

ONE CENT. 
A cony of Brown's 1I11lfltrated Shaksperf3n Almanac, to­
getht!f with a copy of hl8lllustrated paper, the G RO WING 
WORlD. which is de\"oted to natural history, will be �l'nt 
to any one free who will send llS their address on a one 
cent.p08t.i c.rd. Addres. DR. O. P. Ill<OWN. 

�l Grund St . •. Jersey City, N. ,T' 

�!';:;,!,'I! �. �Q� (JJJ////J////J/ Y 
Sm.ll Tool. of .11 kind.; al.o GEAll WHEELS. p.rt. 
of MODELS, and m.terl.ls of .ll kInd.. Caslln!(s of 
�'ll�b�'6W& EWIU'Ii'Hi�� ,

I
�·6�·r�gill�'Ug������g��: 

rOOT LATHES �'oot Drill 

Send for CIrculars to II. I •. �Itj;�>�nr;"· 
IXJ'l W. 5th St., Cttlclnnntl, O. 

BLAKE'S PATENT 
and Ore Breaker 

Bllnd Stlle MortlRlnjl and Boring MaCh ine. wfll mortl.e 
twu Blind S, lie • •  t once for Fixed Slat., In all kind. of 
wood, regardless of knots, making aO per minute, leav­
Ing them clear or chips, and will bore for rolling' Slats, 
150 per minute. M. BUCK, Lebanon,�. H. 

� W' F. & JOII:N BARNES:' 

Manufacturers of Barnes' Patent 
FOOT ·POWER MACHl:mI\Y. SCllOLL­

Sil.WS. LATHES, ETC. 
The only foot-power machinery without 

.. cr.nk or dead renter.. $1.500 to $2.000 per 
:��. year made uRlng these machines. Send for 
i7J;' 'E lllu.tr.ted Catalogue. 

Rockford. Winnebago Co •• III. 

A MACHINIST, WITH $5,000, CAPABLE OF 
. managing men and manufacturing specialties. can 
secure a prOfitable Interest In an old established house 
now doing .I.rge tr.de. Addre •• MANUFACTLJHER, 
care of American Engineer, Baltimore. ------

W3.00 TO ,10.00 A DAY 
made at home, by male or f(!. 

FALLIBLWa
!;I�iJ'VtI��t'i.:i.hs. 

I�; 
Kindling Wood orCoal Fires without bhav. 
ings or paper. Twenty fires made at tho 
cost of one cent. �othing so good for ex­
terlBinating worms or caterpilJars from 
fruit trees. Forty diplomas awarded by 
State and Counties. 8nle control of a town 
or county to one agent. Sample" mail('d 

�I';"w.�,:!
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��al ���� ��, �e�' A1 ����i'?d:' 

SCIENCE RECORD 
F<»r 1876. 

---0--

This work is just fresh from the pres�, and all 
the orders which had accumulated have been 
fllled; and the publishers are now ready to receive 
new ones. 

The SCIENOERECOIW f o r  this year-the fifth of 
its publication-contains 600 octavo pages ar:d a 
great number of engravings, Illustrating new di,­
coveries, novel in ventions, etc. 

THB Volume for 1876 embr.ce. the mo.t Intere.tlng 
�'&cts Rnd DIsco,�ertes in th.e various Arts and Sclenrfs 
that have transpired during the preceding year. exn h _ 

ring In onp. view the <.ieneral Progress of the Wor d 
In ,be fOllowing Department.: 

CHEMISTRY AND METALLURGY, 
MECHANICS AND E NGINE�;RING, 
ELECTRICITY, LIGHT. H E AT, SOUND, 
T ECHNOLOGY, THE USEFUL AHTS. 
BOTANY AND H ORTICULT URE, 
�g�n

U
x�BRliouSEHOLD ECONOMY, 

t1Nfi�lt ?oMfi2itt �NEDR!r,�E6b��' HYGIKtn , 
METEOROLOGY, TERRESTHI AL P HYSICS, 
&�8��itfHIND MINERALOGY, 
ASTRONOMY, 
BIOGHAPHY AND NECROLOGY. 
Every person who desires to b ewell informed concprn· 

Ing the Progre •• of the Art. and Science • •  bould I,ave • 
copy of SOIENCE REOORD for 1876. It will be a most In­
cere.tlng .Dd Valuable Book, and .hould h.ve a place In 
e\'erv H ousehold and LihrRry. 

H.nd.omely Bound Llber.l dl.count to the tr.de. 
Price 12.5U. Sent, post-paid, on recelpt ot price. 

All the preceding volumes of SCIENCE RECORD 
may be had separately at $2.50 each, or $10 for the 
II.ve volure'lB, 1872, 1873, 1874, 1875, and 1876. The five 
voluiDes comprise a library of infoImation which 
every student or man of science should preserve. 

MUNN & CO., PuBLISHERS, 
37 Park Row, 

New York city 
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