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(32) W. P. D. says: 1. What should the 
power of the telescope of an ordinary spectroscope 
be? A. That depends upon the class of work re­
quired. 2. What should be the length of the colli­
mator tube? A. It should be the focal length of 
the lens for parallel light. 3. What should be the 
length of the slit? A. About fo of an inch. 4. 
Should the lens in the collimator tube be achro­
matic? A. It is not essential: but the lens must 
be free from spherical aberration. 

(33) A. W. asks: Of what size and how far 
from an objective, consisting of 3 plano-convex 
lenses of.,(6 inch focal length, should a diaphragm 
be? A. That can only be determiJJ.ed by trial. 
Some objectives do not require any diaphragm. '1'1 

(34) B. C. says: 1. I wish to make a magic 
lantern. Can you tell me the best size of lenses 
to use, both condenSing and objective, to throw a 
picture on a screen from 10 to 30 feet a way? A. 
Use 4� inch condensers with objective of 1� inch 
aperture and 6 inches focallength. 2.What change 
is made in the lenses to throw the piclure farther 
away? A. Only a change of focus. The farther 
away, the larger the pieture. 3. Do the burner 
and the centers ofthe lenses require to be in line? 
A. Certainly. 

(35) J. C. W. asks: What has become of 
the Keely motor? I hoped that there was some­
thing in it, as, allowing for large exaggerations, I 
did not think it possible that lawyers o.r men of 
standing in society could or would suffer their 
names to go forth to the world in connection with 
a humbug of such magnitude. What has become 
of it? A. Echo answers: What? 

(36) E. asks: Is it possible by the use of 
prismS to so decompose or separate the prismatic 
rays of light as to enable the photographer to take 
pictures in colors? Chromos were first made by 
adding one color at a time. Why may not the 
rays of the camera be tinged by passing through 
media of prismatic colors superimposed on each 
other? Experiments in this direction will, I be­
lieve, yet solve the problem which has so long 
baffled photographers. A. The difficulty in pho­
tographing colors is not in the manner of lighting 
the subject, but in the fact that the ph0tographic 
chemicals are insensitive to all colors except the 
blue and violet. 

(37) M. J. M. says: I have a small stream 
of water carrying about 20 cubic feet per minute, 
in which I can obtain a head of not over 2 feet. 
Can I raise with such a )lead water enough for 
family use, with an hydraulic ram, to the hight of 
about 20 feet, say about 10 or 15 gallons per hour? 
A. This should be done without difficulty. 

What is the rule for setting thimble skeins on 
axles? A. Perhaps some of our readers will give 
this correspondent the benefit of their experi­
ence. 

(38) F. G. asks: 1. Is there any work in 
the English language that givesformuloo for grind­
ing and arranging the lenses in modern compound 
microscopes? A." The Microscope and its Reve­
lations," by Dr. W. B.Carpenter. They are ground 
like all other lenses. 2. Can I get optical glass, 
Both crown and flint, of uniform refractive power, 
whose index of refraction has already been ascer­
tained with sufficient accuracy on which to calcu­
late the curvps of lenses without testing each 
piece separately? A. We do not think you can; 
but you can get glass of known specific gravity, 
which will enable you to form some idea of its 
quality. 

(39) E. L. H. says: We differ on ventila 
tion under the roof. One wants to ventilate di­
rectly through from the gable ends. I want venti­
lators in the ceiling, constructed so that they can 
be closed when desired,withan escape out through 
the steeple. Which will be the best? A. Your 
plan is the best; but it is also necessary to have 
openings near the floor as a part of a good system 
of ventilation. Theseshould be hrranged so as to 
prevent drafts as much as possible. 

(40) E. L. H. asks: Are we to understand 
that you are opposed to arched ceilings for church­
<Js? We are building a church which is to be 50 x 
76 feet x 35 feet, ceiling to be arched, having a 
spring of 9 feet, and paneled, commencing at the 
spring of the arch. The ribs forming the panel 
will be 24 inches deep. It will require some 5 or 6 
of these ribs to give the desired finish, forming 
continuous panels from spring to spring of the 
arch. We deSire your opinion. A. It is true that 
arched ceilings have proved to be subject to echoes 
more than tbose of other forms, but this seems to 
be governed somewhat by the hightof ceiliDg, low 
ceilings being apparently more subject to them 
than high ones. An arched ceilingis more objec­
tionable still, on account of its tendency to thrust 
out the side walls and thus to cause a settlement. 
This has occurred in many cases where the but­
tresses were insufficient or entirely wanting, and 
where no tie rod or beam extended across the 
church at the eaves. 

(41) H. C. D. asks: In making malleable 
cast iron it is melted in an air furnace. When it 
is put in, it is a gray cold blast charcoal iron. It 
remains there until it changes from gray to white. 
Does it contain more carbon when it is white than 
wben it is gray? I think it does, for ir it remains 
in a little too long it becomes steel, which we can 
take to tbe blacksmith's fire, and draw and tem­
per. A. Tbe white contains tbe least carbon. 

(42) G. L. P. Jr. asks: 1. Where can I get 
information as to making models and patterns for 
casting small steam cylinders and other articles? 
A. Consult our advertising columns. 2. What 
should be the length and breadth of ports, meas­
uring on the cylinder face, of a cylinder, the bore 
of which IS 2� inches and the stroke 4� inches? 
A. Make your cylinder steam ports % long and � 
inch wide, the exhaust port l4 wide, and the 
bridges between the ports � wide. a.What should 
be the size of the slide valve for same cylinder? 
A. Valve % wide, with an exhaust port barely � 
nch wide. 

(43) R. C. asks: At how many revolutions 
per minute can we run a grindstone 6 feet in di­
ameter with 8 inches face, with perfect safety? 
A. You may run it safely at 300 revolutions per 
minute. 

(44) M. R. asks: 1. How old is the earth ac­
cording to geology and astronomy? A. The age 
of the earth cannot be fixed, as its proved anti­
quity is so great that many cycles of ages, more 
or less, are of little consequence. 2. How long has 
it been since man made his first appearanee on 
the earth? A. No one knows. The answer to the 
previous question applies to this one also. 

If on a solid wheel, 4 feet in diameter, the point 
half the way (or 1 foot) from the center travels 
tbrough only half the space in the same time that 
a point furthermost from the center does, is there 
not good reason to believe that there is a point in 
the center that does not move at all? A. There 
is in every rotatiDg body, theoretically, a pOint of 
no rotatory motion. But it is a pOint, "without 
parts or any magnitude." 

III (45) H. H. A. says: I have a pump with 1-1 
inch suction and 1 inch discharge pipe. At a very 
low speed it works well; but with full head of 
steam, it does not half fill the pump, and thumps 
badly. Is the suction pipe large enough? A. No. 
Make it 2 inches in diameter. 

(46) W. F. S. asks: 1. Of what alloy shall 
I make a lead wheei on which to polish cut flint 
glass stoppers? A. Use old type metal. 2. How 
will I prepare the r.:Jttenstone to use with it? A. 
You had better purchlj.se it alre�dy prepared. 
The back numbers you ask for are out of print. 

(47) A. asks: Please inform me of the rule 
for determining the diameter of a wheel when 
number of teeth and pitch are given. A. Multi­
ply the number of teeth by the pitch on the pitch 
line, and divide by 31416. The quotient is the di­
ameter at the pitch line. 

(48) J. E. H. asks: How is it that telegrams 
can be sent two ways over one wire at the same 
time? A. The instruments are so arranged that 
thc current sent does not affect the receiving in­
strument of the station sending. This is effected 
in various ways. One of these consists in winding 
the magnets with double coils, the convolutions 
of which are put on oppOSitely; orthe conneclions 
are so made that the result amounts to tbe same 
thing. One end of one coil is connected to the 
iine wire: one end of the oppOSite coil, to the 
ground, through a resistance equivalent to that of 
the line; and the other ends of the coils are joined 
together. The junction is tben connected to the 
transmitting apparatus. When a current is sent 
out it divides where the two coils meet, half pass­
ing through one coil to the line, the other half, 
through the opposite coil and reSistance, to 
ground. As the balf currents are oppositely di­
rected in the two coils, the action of one neutral­
izes that of the other, and the iron cores remain 
unpolarized. The half current which goes to line 
passes on to the receiving instrument at the dis­
tant station, and, if the key at that pOint is open, 
goes through one coil of the instrument, thus pro· 
ducing a sign'\l. There may also be a time, in si­
multaneous transmission, when the received half 
current passes through both coils of tbe home in­
strument. It will be observed, however, that, for 
such a case, the convolutions of the coils supple­
ment eacb other; but at tbe same time, the cur­
rent must pass through the extra resistance, so that' 
while the number of convolutions is dOUbled, tbe 
current is reduced one half by tbis added resist­
ance, and thus the effect remains as before. 

(49) A. I. says: Please give me a recipe for 
making the black compOSitIOn that pictUre frame 
·moldings are coated with. It is afterWards easily 
polished with a rubber to It jet black. A. Make 
your frames of plaster of Paris mixed with thin 
glue water. When dry, cover them with size and 
lampblack, and varnish with the following compo­
sition: Boil turpentine until it beCOmes black, 
and sprinkle on it 3 parts amber in line Powder to 
1 turpentine. When the amber is melted, add some 
sarcocoJla an:i more spirit of turpentine, and stir 
the whole. Strain tbe mixture, mix with ivory 
black, apply in a hot room to the plaster frames, 
and place in a beated oven. Two or three coats 
will be necessary. 

(50) G. P. S. says: I have a zinc and carbon 
battery, the carbon plates of which are supported 
by copper connections. I find thatthe acid creeps 
up on these connections and corrodes them. What 
can I use to prevent the corrosion? A. The best 
plan is to deposit copper on the end of the carbon 
and then solder a wire to the depOSit. First beat 
the end of the carbon and touch the part just be­
yond where the copper is to extend (about half an 
inch from the end) with a piece of paraffin, taking 
care it does not run up the part to be depOSited on; 
should it do so, however, it may be driven off by a 
strong heat. When cold, cut a few scores in the 
surface to give a hold to the copper, and drill a 
hole through, in which fix firmly a copper wire 
projecting on each side. With a warm iron,spread 
a good tUm of paraffin from the line of intended 
coppering as far down the carbon as the part to 
be immersed in the liql'lid of the battery when 
working. Connect a wire to the carbon/by a screw 
clamp, and insert in a copper Solution, arranging 
at first for a quick deposit. When a good deposit 
is'made,:trill a few holes right through copper and 
carbon, soak in water to remove any absorbed 
copper salt, and dry it thoroughly. Now tin the 
part to which the connecting wire is to be soldered 
and stand the carbon with its coppered end in 
melted paraffin till its upper part is well saturated. 
When the connection is soldered, a coating of par­
affin maybe spread with an iron over the copper 
and all parts of the carbon not intended to be act· 
ed on by the l!quid. 

(51) J. M. W. says: 1. It is universally ac­
cepted that a current of electricity on a wire is 
only complete when the metallic circuit is com­
plete, and that a wire of 400 miles in length in re-

ality is 400 miles of electricity. What becomes of 
the charge when the circuit is broken? Does itre­
turn to the battery and replace itself as before 
starting out upon its journey ? This does not 
seem possible when we consider the amount of 
surface in both battery and wire. For instance, 
the surface of 4CO :niles of wire exceeds many times 
tbat of a battery consisting of 200 cells of gravitv. 
What becomes of all this amount of force? A. 
The current circulates only when the circuit is 
complete; but it is not essential that the latter 
shonld be metallic. If the circuit is interrupted, 
when insulation is perfect, the conductor on each 
side of the break assumes a charge proportionate 
in magnitude to its surface, and its potential is  
equal to that of the battery. 

(52) S. asks: Is there in existence a white 
cement for outside building purposes capable of 
standing tbe weatber? A. Portland cement is prob­
ably the lightest: it is advertised in our columns. 
Ordinary hydraulic cement will make a light 
stucco by using white sand or a good lime paste 
with it. The lime paste may equal in volume the 
cement paste. 

(53) H. C. N. says: I send you the follow· 
ing simple met bod of ascertaining the sides of 
some inscribed figures. Its simplicity will recom­
mend it to your readers. Set off the radius, B C; 

then from center, A, at distance, A C, cut off 
A H, equal to A C. Draw C D through H. 
The rest explains itself. A C is the side of an in­
scribed trigon, C D is the side of a square, D E 
the side of a hexagon, A I the side of a heptagon, 
o E the side of an octagon, D B the side of a do­
decag(;)D. 

(54) J. M. W. says: 1. There are 9 or 10 
wires feeding from two Callaud batteries; both 
take earth from same ground wire. If we adjust 
closelv, we get a cross from either of the 9 wires. 
We did not have this trouble on same wire with 
an acid battery. Is this a feature of the Callaud, 
or is the defect at the point of junction with the 
ground wire, or is it in the ground wire wholly? 
A. No. The ground wire may be faulty; but it is 
more probable that defective insulation is the 
cause of the phenomenon. 2. Working a wire 400 
miles in length, will it improve its working condi_ 
tion to use condensers at each terminus? A. No. 

(55) J. M. W. asks: 1. Is the conductivity 
of a wire altered by expansion an d contraction 
other than by tightening the connections at time of 
contracting? A.As the temperature rises, the con­
ductivity becomes less. 2. In speaking of low and 
high reSistance, is the term low used to d{'signate 
resistance from 1 upwards, and high resistance ihe 
amount of iDterference it is capable of overcom­
ing? A. Low and high resistance are relative 
terms; 1,000 ohms would be called exceedingly 
low resistance if it referred to the insulation of 
a mile of telegraph wire. 3. Common line relays 
are measured and marked like this: 75 ohms, 100 
ohms, 130 ohms, etc. Is the one of 130 preferable 
to the others for intenSity of attraction, and more 
suitable for general use? A. It would be more 
suitable for average telegraph lines; but these 
matters depend altogether npon the circuit in 
which the instruments are to be used. 4. I have a 
battery constructed as follows: The glass cell is 3 
inches in diameter and about 4 or 5 inches high. 
In the bottom of thiS, I place a piece of cast iron, 
and suspend a disk of copper, both connected with 
insulated wire. I then fill up tbe cell with a strong 
solution of lye from wood and coal ashes. I get a 
pretty good current from it. Is it of any value? 
A. Very little. 

(56) G. C. N. asks: Please tell me of some 
harmless substance by which light brown hair can 
be changed to a golden color. A. A dilute s olu­
tion of chlor-nitric acid (aqua regia) applied as a 
hair wash will effect this. A similar preparation 
of peroxide of hydrogen may also be employed. 
But we cannot recommend the use of either. Any 
one who knows of a better recipe will please 
send it to box 773, New York city. 

MINERALS, ETC.-Specimens have been re 

ceivedfrom the following correspondents,ani 

examined, with the results stated; 
L. B. D.-The explosion was most probably 

caused by marsh gas or light carburetted hydro' 
gen. This gas likewise forms the chief part of 
fire damp.-C. W. G. -It consists of oxide of iron, 
alumina, and silex. For anti-incrustators, see our 
advertiSing colnmns.-S. F. S.-It is yellow and 
blue clay. You might, witb prOfit, see how it will 
stand heat.-D. T. G.-No. 1 consists mostly of 
silex, silicate ::If alumina, and carbonate of lime, 
nothing to render it more valuable than any com­
mon earth. No.2 is a fiDe white clay, remarkable 
for its small perC'entage of combined water. Try 
its capabilities in the way of absorbing grease 
stains, drying up and diSinfecting foul places, and 
similar uses. No.3 is inspissated bitumen. You 
ought to be able to make use of it in mann{'r pro .. 
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posed. No. 4 is rather doubtful. It contains a 
sman percentage of oxide of iron. No. 5. The 
magnetite will all be swept out by a magnet, and 
thc rest are quartz grains and hyacinths.-The 
spider from.Jacksonville, Fla., bas been handeJ to 
a distinguished entomologist for examination.­
M . P. C.-It is cellnloid. See p. 23, vol. 33. 

W. A, F. asks: Will some one give a plan 
for straigbtening wire, from No. 16 to No. 8?-F. 
A. R. asks: How can 1 calculate the number of 
bushels of shelled corn contained in a crib of any 
certain Size, the corn beiDI( on the cob? -G. M . .Jr. 
asks: How can I make Cologne spirit?-.J. W. B. 
asks: How can I put a fine blacl!: finish on gun 
work?-.J. C. W. asks: How large a cube can be 
cut out of a ball 12 inches in diameter ?-W • .J. 
says: I am about to construct a flouring mill. 
Will some one tell me the size and length of reel, 
and number of cloth, which will make the most 
merchantable fiour?-L. M. H. asks: Would lin 
wood do for building a boat 20 feet long? 

COMMUNICATJONS RECEIVED. 
The Editor of tile I:lCIENTIFIC AHEruCAN ac­

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

On Cheap Postage. By C. E. H, 
On Superseding Steam. By H. C. D. 
On the Post Office Department. By .J. 
On Explosives. By.J. N. K. 
On Frost and Waste Heat. By T. P. 
On Creeping Rails. By L. D. W. 
On a Blowpipe. By C. H. H. 
On Bone Black. By F. L. B. 
On Steam Domes. By T. H. 
On the Years of the Planets. By J. H. 
On Electric Organs. By T. G. 

,\ Iso inquiries and answers from the following: 
A.K.-A. C.-A.W.-K. S. D.-E . H. C.-G. C. P.Jr. 
-J. F. M.-B. F. G.-A. B. P.-L. C.-J. S.-J.H.R. 

-J. L.-J. S. 'l'.-J. W. G . -A. L .-W. S. B.- D. R.-

W M. W.-M. McD.-H. F, G.- E. R. G.-I. J.­

W.F. W. 

HINTS TO CORRESPONDENTS. 
Correspondents whose Inquiries fall to appear 

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

Enquiries relating to patents, or to the patenta­
bility of inventions, assignments, etc., will not be 
published here. All such Questions, when initials 
only are given, are thrown Into tne waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundredsof inquiriesanalogous to the followiDIl' 
are sent: "Wbo sells machinery for making flour 
sacks, and paper bag machines? Who sells mete­
orological instruments? Who makes large weight 
power machines? Who makes an artificial hand, 
which a disabled man can attach to the stump of 
his fore arm, so as to carry pails, etc.?" All such 
personal inquiries are printed, as will be observed, 
lD the column of "Business and Personal," which 
Is speciallv set apart for tbat purpose, subject to 
the charge mentioned atthe head of that column. 
Almost any desired information can in this way 
be expeditiously obtained. 

[OFFICIAL.] 

INDEX OF INVENTIONS 
FOB WHIOU 

LeUer8 Patent of the United State8 were 
Granted In the Week Endlnc 

March 7. 1876, 
AND EACH BEARING THAT DATE. 

[Those marked (rl are reIssued patents.] 
-.�---.-----

Alarm, burglar, J. H. Thorp, ... .. . ...... .. . ....... 174,594 
Al.rm, circuit closer, S. S. Appleg.te ...... ...... . 174,461 
Anlm.1 we.nlng bit, A. & A. J. B.rtlet, Jr ...... 174,406 
Apples, etc., p .rlng. J. L. Furey ............. .... 174,513 
Auger. e.rth, J. H. Lippincott ... .. ... .. . .. . .. . .. . 174,544 
B.g holder. P. Cole .. . .. . . . . . ... . . . . . . . . . . . . . . ... . . . .  174,485 
B.le b.nd tightener, J. L. Shepp.rd . . . ..... . . .. .. . 174,580 
B.rrel-p.lntlng m.chlne, M. P. C.rpenter ....... 174.477 
B.se b.lls, m.nuf.cture of, W. Fletcher .......... 174,511 
Bedste.d sof., F. A. Hopper... ...... . ........... 174,530 
Belt fastenIng, T. D. Br.dy . .. ..... .. ... .... ... . ... 174,408 
BUnd stop, G. H. Nissen ..... ............ . .......... 174,�58 
Bo.t knees, socket for, D. True . . . . . . . . . .. . .. . . . . .  174,595 
Bo.ts, construction of, G. W. Schermerhorn . . .  174,382 
Bo!!er, ste.m w.sh,J. T. Brown ... . ... .. ......... . 174,469 
Bo!!er. w.ter tube ste.m McK.lget al . .. ..... .. .. 174,552 
Bolting .pp.r.tus, J. Turner .... ......... ......... 174,392 
Boot .nd shoe heel stiffener, G. W. Day ..... ...... 174,494 
Boot j.ck, G. W. Phenix................ ........... 174,433 
Boots, st.nd for bl.cklng, E. M. SammIs . .... ... 174,579 
Bottle mold, S. G.rwood ........................... 174,514 
Bottlestopper, G. Johnson ..... .. ................ 174.534 
Bouquet holder,J. A. Hurdle .................. ... 174,364 
Bridge pier, S. Mms.... ....... .... .. ........... 174,554 
Bridges, construction of. T. C. Fidler ..... ...... 174,51 0 
Bridle bit, F. Cr.ne ........................ .......... 174,353 
Bronzing m.chlne, D. Heston ............. ........ 174.526 
Brush binder, B. H. P.rks .......................... 174,565 
Buckets, protecting, J. Bousfield .................. 174,347 
Buckle, W. D oyle.... .. ......................... 174,498 
Buckle, tug, D.rr & Bowm.n .... ... .............. 174,414 
Buckle. tr.ce, J. Thornton ................... ..... 174,593 
Buggy se.t f.stener, O. S. Gorton .. .... . . ...... .. . .  174.510 
Bung hole spout, C. F. W!!son ..................... 174,397 
Burner, g.s, A. B.rb.rln ........ ............... 174.464 
C.ncelllng device, fL McDoug.ll .......... .... .. .. 174,374 
C.r brake. W. L. Hofecker ........... .......... . ... 174,421 
C.r br.ke, J. Homer ... ............................ 174,529 
C.rcoupllng, R. Rennick .................... ....... 174,440 
C.r araw b.r, J. D. Rhodes ........................ 174,574 
C.r he.ter .nd vent!!.tor, E. E. Hargreaves ..... 174,523 
C.r merch.ndlslng,A. H. Burh.ns .................. 174,409 
C.rs,street,J. Stephenson er) 6,985,6,9B 6, 987, 6.988, 6,989 
C.r trUCk, C. T. Jeffries ............................ 174,533 
C.r vent!!. Uon, G. W. M.yn.rd .... .... ... ..... ... 174,519 
C.rs, tr.nsferrlng goods to .nd from. W.H.EIlIot 174,357 
C.rrl.ge, ch!!d's, J. W.lker ....................... 174,597 
C.rrlage top, l.nd.u, fL Lines ..................... 174,372 
Carriage top box loop, C. H. DavIs (r)............ 6,974 



Carriage spring fastener. F. Miller ........... ... 174.428 
Carriages. top for children·s. G. E. W hitmore .. 174,601 
Catamenial sack. F. A. Knabe .... ............... 174,540 

Chair seats, etc., material for, F. H ickman ...... 174,527 
Check. bank note. etc .• J. B. J ohnston . .• . . . . . . .  174.536 
Chronograph. electro. A. H. Russell.. . ........... 174.444 
Cigar machi.ne, M. F. Grimm ...... ............... 174,361 
Cigar perforator. E. L. Conkey .... ...... . . ........ 174.488 
Cloth·measuring machine, J. S. GOld ............. 174.517 
Cloth·steaming machine. W. Hebdon Cr)......... 6.981 
Clothes dryer. J. J. Reed .. ......... . . ......... .. 174.439 
Clothes dryer. H. Shirey . . .. . . . .......... ... ....... 174.583 
Clutch. friction. W. F. Holske .................... 174.363 
Cock. gage. W. Andrews ....... ...... .............. 174.344 
Coffee roaster. C. L. Hall . . . . ........ ............... 174.521 
Compound, cleansing. M. N. Cross ................ 174,3j5 
Confectionery. slab for. J. B. Rivera ....... ..... 174.575 
Cooler, fluid, G . •  Jr., a.nd J. J .  Murray ..... . ..... 174,556 
Cop tube. J. Essex ... . . . . . . .. . ........ .............. 174.505 
Cotton scraper, L. Ewing ,. ... ........... ......... 174,507 
Cracker machine. W. H. Palmer . . . .. . . . ...... . .. . .  174,564 
Culinary vessel. F. Morandi.. . . . .............. . . .. 174,555 
Cultivator. H. Packer. . . . . ....... . . . .  . . . ... . . .... 174,563 
Cultivator, A. Rutledge . . . . ........ . ......... ..... 174,577 
Curry comb. C. E. L. Holmes ...... .... . .... ...... 174.528 
Curtain fixture. J. W. J ohnson. . . . . . . .  .. .. .... 174,535 
Curves, etc .• cutting regular, F. A. Polsley .... 174,434 
Desk, C. A. Atkinson ... ........... .... . . ....... ... 174.404 
Desk. school. J. W. Childs . . . .. . . ............... . . .  174.480 
Digger. potato. J. H. Gedney ......... ............ 174,359 
Door, grain, J. W. Merriman ............... . . .... 174,427 
Door spring. J. K. Gilfillan ........ ....... ........ 174,516 
Doubletree socket. W. F. Cochrane . ........... 174,351 
Drawer pull. W. N. W eeden ...... . . . ..... .. . . . . . . .  174.599 
Drills. tripod for rock. L. W. Coe ..... . . . .  : ....... 174,352 
Duster, wool, J. E. Overacker . . .. . . . . . . ........... 173,562 
Elevator. C. B. W heelock ........... ..... .. . . ...... 174.452 
Elevator and carrier. hay. M. C. Smith et al . . . .. . 174,446 
Elevator and conveyor, J. A. McAnulty . . .. . . . . . .  174,550 
Elevator, water, J .  Chenoweth ....... ............ 174,479 
Engine. rotary. W. Lyon . .  . ........... . . ...... ... 174 546 
Engines. link for steam. G. Palm ........ ........ 174,431 
Engine valve gear, H. Tesseyman ................. 174,590 
.graser holder, etc. , rubber, H. C. Benson ........ 174.,466 
Feather renovator. N. P. Chaney .... ............. 174,412 
Feed cutter, T. J. and G. M. Clark ............... 174,483 
Fence barb former, wire, Pooler and J ones . . . . .. 1r;4,435 
Fence. wire. W. D. Hunt (r) .. . .. . ..... " . . .. .  �. .. 6.976 
.F·errotype plate. etc.I'..H. M. Hedden Cr)... ....... 6,982 
Fertilizer. G. J. Popplein . . . . . ........ . . . .... . .. . . .  174,568 
Foot rest, E. B. Lovett .. .......... ...... . . . . . ..... 174,4�6 
�'ruit, machine for stoning. B. A. Lillie .. . . . . . ... 174,371 
Ji'uel, composition for, F. Brown . . . . . ... . . . . . . . . . .  174,:548 
l:l'urnace, blast, Rawlings and Irelan .......... .  'r 174,380 
�'urnace, puddling. Reynolds and Thomas ........ 174,573 
Furnace, rotary puddling, E. A. Jones et al ...... 174,537 
Gage for cuttinl< bias. I£. S. Coon .............. .... 1'74.490 
Game counter. H. Bryant . . . ................. ...... 174,471 
Gas. making. F. H. Eichbaum ............ ........ 174,5(2 
Gas apparatus, hydrocarbon, J. J. Carberry ... . 174,474 
Gas machine. T. G. Springer ....... . . ........ .... . .  174,586 
Gas. makIng, G. Olney ...... . . ................ : .... 174,559 
Gaslieers, susoending, J. R. Shirley ..... .. ...... . 174,582 
Gate. H. A. W ebber ........ .......... ..... . . . . . .... 174,598 
Gate, automatiC. J. L. Manlove . . . . . . . . ........... 174,547 
Gate. flood, R. H. C. Rhea ................. . . . . . ... 174,441 
Glass. tempering.F. De La BastieCr) . 6.971. 6,972, 6,973 
Grain binder. C. B. W ithington ..... ............... 174,454 
Grapnel, self-acting. J. B. Toselli ................ 174.448 
GymnastiC apparatus. H. C. Driggs ....... . ....... 174,499 
Hammer, bush. C. E. Ward ....... ....... ......... 174.394 
Hammer connection link. Curkendall et al • . . . . .  174,493 
Harness, A. Grabner... ............ ............ .. 174,418 
Harness harne, J. Thornton ... . . . . ...... .... ...... 174,591 
H arrow. land, M. S. Hill ..... ....................... 174,362 
Harvester guard finger. A. Burkholder ........... 174.350 
Hat body stretching machine. J. S. Taylor ....... 174.389 
Hatchway, self-operating, E. A. H andraham ... 1'74,522 
H ay cutter, G. M. Clark................ .. ........ 174,482 
Heat regulator, automatic. O. Plummer . . . . . . . . .. 174.379 
Hinge. spring. G. D. Carleton . . .. . . . . ...... ........ 174,476 
Hoisting apparatus, N. Thomas ............ ..... . .  174,455 
Hook, safety, J. Thornton.... .. . .......... . 174,592 
Hoops. cutting. H. Fowler ..... . . . . ............... 174,512 
Hoops. cutting locks in. L. S. Hoyt . . . . . ... . . . . . . .  174,531 
Horse power. H. Smith (r).. ... .................... 6,978 
Horses and cattle. feed for. H. H. Jleach ... ..... 174,346 
H o rses. stopping. W. T. and J. B. Burton . ....... 174,472 
Horseshoe nailS. finiShing, H. A. W ills . .......... 174,603 
Ice machine pipe, T. L. Rankin ............... ... 174,572 
Injector, J. Fergus ... ............................. 174.509 
Injector. E. B. Rynear.... .. ........... ......... 174,578 
Ironing apparatus, Sternberger and Pfautz ...... 174�589 
J ewelry, imitation. C. Downs .......... ........... 174,4 97 
Knife, pocket. G. H. Evans ........................ 174,417 
Knitting machine. C. J. Appleton .... ....... .... 174.345 
Knitting machine. circular. W. H. Abel ......... 174,401 
Label for plug tobacco. Liggett and Myers ....... 1 74,370 
Labeling machine. F. Russell .. . . . . . . .............. 174,576 
Lamp, A. Brandes . . ....... ...... ....... ....... ...... 174,468 
Lamp extinguisher. J. L. ShilUto ............ . . .. 174.581 
Lamp·lighting device, F. L. Camm . . . . .. ...... . .  174,411 
Lamp shade holder. H. W .  Hayden ................ 174,524 
Lantern. T. B. Osbourne .......... . ... . . . . . . ....... 174,561 
Latch. knob, H. H. Elwell .......... . . . . ......... 175,504 
Lathe chuck for ovals. M. T. Boult . . . . . .. . . . ..... 174.467 

Lathe I<ear·cutting attaChment. C. W alter ....... 174.596 
Lightning rod. J. H. Weston ..... ................. 174,451 
Lime and cement, manufacturing, A. Smith ..... 174,387 
Loom shuttle. G. C .  Mills . .... . . ......... .. . ..... 174.376 
Lubricator. Bruce and Puo!. ....... . . . ............. 174,470 
Lubricator, E. Faull ........... . . . . . . . . .... ....... 1'74,508 
Lubricator. T. Holland Cr)..... . . . .  .. ....... . . ..... 6.975 
Mains. tapping, A. Leizkus ............... 174,542. 174,543 
Mangle. J. F. Baldwin ........ . . . . . .... ....... ..... 174.463 
Measure, registering yard, J. Connor . .. . . . . .... ) 74,487 
Mechanical movement. M. H. Allen ....... . .... . 174.460 
Metal plates. etc .. ornamenting. B. G. George (r) 6,g80 
Mitten. knit. W. H. Abe!. ..... . . ........ ........ . .  174,402 
MOlder's flask, E. J oselyn .. .. .. . . . .  ...... .. .. 174.038 
Molds and cores. material for. W. P. Darling ... 174,356 
Mosquito bars, adjusting,!. A. Abbot .. .... . .....  174,400 
Mosquito net frame. J. B. Platt . . . . .. . . ........... 174.567 
Mucilage holder. W. J. Shilling ............... . .... 174.383 
Music portfolio. A . .F'. Munson ... . . .... ....... . . .  174,377 
Nut lock, W. Onions .. . . . . . . . . . . .... . . . ........ ..... 174.560 
on cup for journals, A. R. yost . . . . . .. � .......... 1'74.611 
Oils, grading lubricating, H. B. Everest . ......... 174.506 
Painting machine, barrel. M. P. Carpenter . ...... 174,477 
Paper box. F. Kuebne ............................... 174.541 
Paper·drying machine. A. W. Keeny ...... . . ...... 174,369 
Paper. moth·proof. J. M. Cobb ............ ......... 174,484 
Pavement. stone. Dean & Higdon .... . . ............ 174.495 
PhotographiC plate, H. M. Hedden . ...... . . ....... 174,595 
Pipes or tubes. "ending. R. Wright ............ 174.608 
Pistol. spring air, H. M. Quackenbush Cr)........ 5,977 
Planisphere, P. Kuhnel ........ ....... .. .... ..... 174.424 
l"low, A. W. J ohnson . ............... .............. 174�367 
Plow, B. S. Kearney ... . . ........ . ........... ...... 174,539 
Plow. E. E. Knil<ht .. . , ......... ......... , .... 174.4�� 

Plow brace die, (J. H. Thompson ................ , .. 174,456 
Plow. gang. E. C. Eaten .... ........................ 174.416 
Plow pOint. W. H. Trissler ....................... . .  174.449 
Plow, wheel. S. T. Adams ... ... ............... . .  171.343 
Plow. wheel, L. Cahill ............................... 174.473 
Power brake. automatiC. J. T. W heeler . . . . ... .... 174,600 
Press mat, oil. Per kins & Baker .. ................ 174,482 
Printing press, rotary. F. Meisel .... ............. 174.553 
Printing raHway tickets. H. Messer ...... ......... 174.375 
Propeller. vibrating. L. Gugler.. .. .............. 174,419 
Pump and engine, rotary, W. P. M axson, . . . . . . .. 174,373 
Pump barrels to bases. attaching. G. D. Carleton 174.475 
Pump. steam jet. H. P. Tenant ..................... 174.390 
Punch. tububr cutting, J. A. Smart ... , ... ...... 174,386 
QUilLing frame, J. H. Sheets . . . ............. ........ 174,445 
Railway frog, E. H. J ohnson . ........ .............. 174,368 
Railways, etC., subway for, M. A. Shepard ....... 174.381 
Railways, safety, J. B. Prohias ............ ........ 174,437 
Range. T. J. March ...... ........................... 174.548 
Rectifying' cylinder. liquor, S. B. H ulbert ........ 174,532 
Rein holder,!. W. Little ........ ............... .... 174,545 
Rings. embOSSing, J. Jennings ................ .... 174,422 
Ropeway griper, W. Eppelsheimer .. . .. ...... 174.358 
Runninl<gear, A. B. Wroth ................. ....... 174,610 
Saddle. riding, W. B. Crosby ....... ........ ....... 174,492 
SaHs, reefing fore and aft, S. C. Loud .. ...... . . .. 174.425 
Sash fastener, W. G. Cook .......... ................ 174,489 
Sahh fastener. J. J. Dinnan ...... ................... 174.415 
Sash fastener. L. J. Earl!. ..................... . . . .. 174.501 
Sawmill, circular. Elliott '& McCoo!. ..... . . . ...... 174,503 
Saw, scroll, E. C. W aterman . .......... " ...... . . .  174,395 
Saw set, S. Smith ........................ ... . . . ... 174,585 
Separator. grain, O. R. Wood ............ .. . .. . . . .  174,606 
Sewing machine bobbin winder, C. L. Noe . . .. .. 174.429 
Sheet metal ring. A. ·!·aplin ............. ...... ..... 174,388 
Shingle edging machine, T. Neys ............. . . .. 174.557 
Sbingle machine, M. Stewarf ....... .... .... ...... 174,447 
Shirt. W olf & J ackson ........ ........... � . . . . . ...... \74.605 
Silk. etc., balance for testing.!. & G. Dimock .... 174.496 
Soap mold, J. L. J ackson ........... ....... ....... 174.365 
Spigot and pump. vent, W. C. North .... ....... .. 174,378 
Spinning ml11e, J. !k Brown ........................ 174,349 
Spoke shave. A. A W ood ........................... 174,399 
Stairs, elevator, and shaft, S. Gray .......... . .... 174,519 
Starching machine. L. Sternberger . .............. 174.587 
Stereoscope, Paglinghi & Ardito ......... ........ . . .  174.457 
Stove. cooking, E. Bussey Cr)........... .......... 6.984 
Stove drum, Wanderer & Gilg.... .. ............ 174,39a 
Stove, base·burning, Carter & Dwyer (r)......... 6,979 
Stove, vapor-burning, Jeffery & Rosengren. _ ... . .  174,366 
SurCingle, L. C. Chase ........ .......... .. .. ...... 174.478 
Suspender tastening. C. P. Clark ...... .. .. . . .... 174,4,1 
Suspenders, A. Adamson ........................... 174,459 
Table and writing desk, D. J. Stein ............... 174,588 
Table. folding. G. B. Creary ........................ 174,491 
Tarle. ironing. J. V. Six .......... .................. 174,385 
Tailor'S drafting apparatus, P. Roude!. ........... 174,443 
Tank filler. automatiC. A. Haerle .... .. .... ...... 174,420 
Teapot handle. J. A. Graff ...... 174,5�0 
Telegraphy. A. G. Bell .. ....... .... ............... 174,465 
Tether, S. L. Boyles ............ ..................... 174,407 
Thill coupling, W. H. Cornel!. ..................... 174,413 
Thrashing machines. spike for. C. W ilde ...... 174,453 
Throat and lungs. medicine for, E. Rohrer .. .... ,. 174.442 
Time and distance recorder. C. W. Simond ....... 174,584 
Tobacco. labelfor plug, LiggeLt & Myers ......... 174.�70 
Toy. mechanical. W. Gifford ........................ 174,515 
Toy money box, J .  D. Butler ..... ........... ..... 174.410 
Toy money box, H. W. Prouty ......... ........ ... 174,569 
Trap. animal, Barnett & Carpenter ........... ... 174,405 
Truss. P. W erum ............ . . . . . . .................. 174.450 
Tuoing. bending. R. W right ................ 174.607. 174.609 
Umbrella. J. P. Onderdonk ....... . . ... . . ......... 174,430 
Valve and gear. piston, J. W hitney ............. . . .  174.602 
Valve. globe. D. McKenzie. J r  ................ ... 174.551 
Vahre, steam , E. Purvis ............................. 174,570 
Valves. thermostat. for contrOlling. Ii.R.Randall 174.571 
Vehicle seat fastening, J. H. Adams .............. 174.458 
Vehicle wheel. G. Leverich Cr)........... ...... .... 6.983 
Vehicle wheels, fender for, E. P. Roche .. . . . ...... 174,381 
Vise. J. W ight ........ .................. ........... . 174,398 
Wagon, dumping. W. S. & W. P. Ba1Jcock ....... .  174,462 
W agon end gate. S. F. & E. K Adair .............. 174,403 
W agon end gate, W. H. Thomas .... .............. 174,391 
W ashing machine. J. J. Quinn .......... ... ..... .. 174.438 
W ashing machin e. S. Williams....... .. ....... 174.604 
W ater closet, E Pearson ........ .................. 174,566 
Water, supplying. M. G. White ............. ........ 174.396 
W ater wheel. N. M. Prince ......... ... ............ 174,436 
Wheat , steaming. E. H. & C. L. Gratiot ......... 174.360 
W ool, removing burrs, etc., from, S.S.Eastwood 174,500 
W rench. R. Collingsworth . . ... ..................... 174,486 
W rench. pipe.!. Cressey ............... .... ... .... 174,354 

DESIG NS PATENTED. 
9,120.-PAPER CLIPS. -O. F. Fogelstrand.Kensington,Ct. 
9.121.-THERMOMETER STANDS.-C.Kitschelt. N. Y. city. 
9.122.-TYPES.-A. Little. New York city. 
9.123.-BRACKET8.-J. P. Miller, Philadelphia, Pa. 
9.124. 9.125.-INKSTANDS.-H. J. Muller, N. Y. city. 
9,126.-FLOOR CLOTHS.-T. Pennell, Lansingburgh, N. Y. 
9,127.-PERFORATED PAPER.-G. M. �Jacocks et al., New 

York city. 
9,128.-RANGES.-S. H. Ransom. Albany. N. Y. 
9.129.-BADGE.-A. J. Dallas, U. S. Army. 
9.130.-MEDAL.-R. J. Delany. Philadelphia. Pa. 
9,13L-PERFORATED P APER.-G. M. J acocks et al., New 

J:ork city. 
9,132.-LAMP STANDS.-F. B. Seidensticker. W est Meri· 

den, Conn. 

SCHEDULE OF PATENT FEES, 
On each Caveat .... . . . ... ........................ , ..... $10 
On each Trade mark ................................ .... $ZI> 
On filing each application for a Patent C17 years) .... $ll> 
On issuing each original Patent ........ . ... ............ $ZO 
On appeal to Examiners·in-Chief ..................... $10 
On appeal to Commissioner of Patents ........ ...... $ZO 
On application for Reissue ........... ................ $30 
On filing a Disclaimer ................ . .. .......... .... $10 
On an application for Design C3Y, years) ......... $10 
On application for Design (7 years) . . . .... .......... $11> 
On application f o r  Design (14 years) ........... ..$30 

..... __ �dlltrti.stmt"t.s. 
Ha.ck Pa�e • • •  �l.OO a line. 
Inside Page • • • • •  75 cents a llne. 

Engravtngs may head advertisemenf8 at the same rate 
per li1W, Z,y measurement, as the letter press. Adver· 
tisements must be received at pubHcation office. as 
early as Friday morning to appear in next issue. 

cr�9,:;l��rki!:M����,:lt�:�' t.
N
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SONS, Barre, Mass. Prices low. Send for cirCUlars. 

FOR SALE-In Rockville, Ind., Foundry and 
MaChine Shops, ToolS and Machinery, which are 

running on full time-$8,OOO. Address 
IdAAC McFADDIN Rockyllle, faU Co .• Ind. 

BLAKE'S PATENT 
Stone and Ore Breaker 

hard and brittle substances to 
�."'J:�!:e''!Il\r,e<! !Si.�'iI·fO��gN������'l�� 

BLAKE UUUSHER CO .• 
New Haven, Conn. 

Blind 6tile Mortisin� and Borin" MachInes wlll mortise 
two Blind ST.iles a.t once for F'!xed Slats, in all kinds of 
WOOd, regardless of knots, making 50 per mInute, leav-

1�8J�i���t:. of chips, a�.'IiUc
bJt�1��r

a���:n�.
t!��s, 

BOILERS FO R S A.LE-Two Babcock & Wilcox 
Boilers of 150 horse power each. nearly new and in 

K.ood order, at a great bargain. Also one Stflwell NO.9 
Heater. Address 

WAHL BROTHEES. Chicago. Ills. 

International Watch Company, Schaffhausen, Switzerland. 
Mechanical Watch Manufactory; Watches after the American System. 

PUBLIO BALE 
On Friday, April 21, 1876, Stadt House in Schaffhausen. 

W ater and Steam Power. Every thing in complete working order. Tools, Parts of W atches, Finished and 
Half-finished Movements. 

Wor k can be resumed again at once at the Establishment. 
Descriptive pamphlets free of charge of Messrs. ilIANDEI. & FRANK, 67 & 69 William St., N. 1: 
S CHAFFHAUSEN, 18th of Febrllary.1876. DIE CONLURSBEAMTUNG. 

-----::.�-��--==. ===-�- ���=---=------� .�� .... 

R. A. Vervalen's Brick Machines, 
Made at Haverstraw. Rockland Co . .  N .  Y. Making nine 
tenths of all the brick used in the State. Send for Circular. 

BEST SEWER PIPE MACHINERY.-A chance 
for business in all the cities or large towns. Now 

!.the time to do it. J. W. STOCKWELL & CO., 
Portland, Me. 

NBW BOOKS. 
Spons' Engineers' and Contractors' Illusttated 

Book of Prices of Machines, Tools, Ironwork, .and 
Contractors' Material, for 1876. One large volume. 
Royal 8vo. clo,h. $3.00. 

The Economy pf Worksbop Manipulation. A 

IgJ;!f,\'�e'J'e��g Q�e
l:��'1i�10�0��tr��;i�i ����:�lfge 

Engineers and Students. By J. Richards. Crown 8vo. 
clOLh, $2.00. 

Spons' Architects' and Builders' Pocket·Book 
of Useful Memoranda and Prices for 1876. Third edi­
tion. 32mo. cloth, $1.5U. 
* * * De8criptive Catal ogue 8entfree on application. 

E. &: F. N. SpOD. 446 Broome Street, N.Y. 

Th' MUS r ACHE produced by the use IS of J)YKE'S BEAR DELIxIR,without 
injury.or w111 forfeit $100. Sate and sure. 
With full directions, postpaid, 25 cts. L. 
A. SMITH & CO .• Agents. Palatine. Ill. 
-------�� - ----WANTE D-A first class, (2d hard) full 8 H. P. 

Portab'le Engine prefer Jed on wheels; also. a 
Stationary Engine and Boiler from 15 to ,0 H. P. 1J0th 
about as good as new; in perfect order. AddreEs 

1. A. BEEKS, Gr fIln, Ga. 

IN DEX PLATES FOR GEAR-CUTTING MA­
CHIN ES made and drilled to order. with any required 

��r�e
eJe�!d 

b��;�s 
o:n��t

a���� fg�e
p:il��:��:��i�·

se���� 
to order; also rosettes for jewelers' and watCh-case 
makers' engine lathe>. Hole. drilled in straight l1nes 
or any required number t o  the inch. SpecIal tools and 
care used to insure accuracy. Patent Cutters for Teeth 
of Gear W heels, which can be sharpened by grinding 
wit'1out changing their form, kept in stOCI{. Cutters 
made on this plan will last many times as long as those 
of tbe common form, with the advantage of being always 
ready for use. Descriptive Catalogue with prJCe lists 

�1ikt'Je} l��tb�¥N 'a'p�1�:i�°l'NY ,
B1Z�en � ,SPr �PE 

MACHINERY OF IMPROVED STYLES FOR 
making SHINc.LES. HEADING, and STAVES ;  

also GA.UGE LATHES for TURNING H ANDLES. Sole 
makers of Law's Pat. Shingle and H eading Sawing Ma­
chine. Address TREVOR & CO .• Lockport. N. Y. 

VI"''I''rIG A. 'D HOW MADE IN 
... ,. ..t;.I �.Il;l. 10 HOURS trom 

Cider, W ine, Molasses or Sorghum, without uRing drug8. 
Address F. 1. SAGE, Springfield, Mass. Name Paper. 

Wrecking or Draining Steam Pump, 
lZxZ4x30, Capacity 3,000 Galls. per Min. 

Used and Exhibited at 
CINCINNATI INDUSTRIAL EXPOSITION. � FOR SALE AT A BARGAIN. � 

Apply to COPE & MAXWELL M'�"G CO. ,  
HAMILTON, 0., o r  CINCINNATI, O. 

WANTED-Punch, for punching 2% inch hole 

Punch , 
igr Itir);l��l�g�r ��g�eM��'i'grgf'bu�;;::v�:ri'i� 

Il.llSwer. Address. g1ving sketch at,d description, with 
terms. WROUGHT IRON BRIDGE CO. , Canton, Ohio. 

WA N T E D-A Dranghtsman familiar with 
scale mecbanical drawing, right line work, and 

R�f:Ptit��;e l��i���; e�cy;:iz:;:n;:e
t
cr����i�� f��r

a
k
s��d 

references. WROUGHT IRON BRIDGE CO., Canton,O. 

SCIENCE RECORD 
F<:»r 1876. 

-o�--

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

The SCIENCE RECORD for this year-the fifth of 
its publication-contains 600 octavo pages and a 
great number of engravings, illustrating new dis­
coveries. novel inventions, etc. 

THE Volume for 1876 embraces the most Interesting 
Facts and Discoveries in the various Arts and Sciences 

�r:i �:';,i�ra�e'�re
tt���n:e;�l

e Co";e')kngJe:�e e���"d 
in one following Departments: 

CHEMISTRY AND METALLUHGY, 
�J;filf.fR1b1�t

N
fI(f:¥.IWiiri�

N
S�UND , 

T�;UHNOLOGY. THE USEFUL ARTS. 
BOTANY A.ND HORTICULTURE, 
A.GRICULTUHE, 
RURAL AND HOUSEHOLD ECONOMY, 
� 1 Hm�A.L i�R.f8IiY 1�fWir,�r6b,¥: H YGlNNE 
METEOROLOGY, TERRESTRIAL PHYSICs. 

a!gf.�ttPl�D MINERALOGY, 
tm.fM�Nl'AND NECROLOGY. 
Every oerson who desires to be well informed concp.rn­

Ing the Progress of 'the Art. and Sciences should bave a 
copy of SOIENOE RECORD for 1876. It will be a most In· 
�erestfng aod Valuable Book, and ehould have a place in 
everv Household and Library. 

Handsomely Bound Libera discount to the trade. 
'PrICe $2.50. Sent. post· paid, on receipt of price. 

All the preceding volumes of SCIENCE RECORD 
may be had separately at $2.50 each, or $10 for the 
�VB voluU'o:ls, 1872, 1873, 1874,1875, and 1876. The five 
volumes comprise a library of informat.ion which 
every student or man of science should preserve. 

MUNN <I< CO •• PuBLISlIERIl, 
a7 Park Row, 

Wew Yot'imt1 

W F. & JOHN BARNES 
• Manufacturers of Barnes 

Patent FOOT-POWEI; MAUHINto; 
RY. SCROLL SAWS, LATHES, CIR· 
CULAR SA WS. ETC. Tbe only foot 
power machjnery without crank or 
dead centers. $1,500 to $2,000 per 
year made using thE-Se machines. nr Send for ILLUSTRA.TED 
CATALOGUE. 
ROCKFORD, 

WINNEBAGO COUNTY. 
ILLINOIS 

R lR.����:"�.?tPo�'6� f�ki�a�: E�:l��:�� t�S�:i��� $250 A MONTH--Al<ents want"o every. 
where. Business honorable and first class. Par,ticulars sent free. A ddres. 

J. WORTH & CO .• St. Louis.Mo. 

FOREIGN PATENTS 
AND 

THE CENTENNIAL. 
There i s  no doubt that our Centennial Exposi­

tion will attract to our shores multitudes of repre­
rentative people from all parts of the world, and 
they will take home with them many of our best 
improvements to introduce into their own manu­
factures. 

An unusual opportunity will be offered for sell­
ing to these people such foreign patents as have 
been secured on good American inventions in the 
respective countries from which these visitors 
come. 

At the reduced prices for which patents are ob­
tained abroad, our people will lose a chance not 
likely to occur again, if they do not avail them­
selves of the opportunity of securing their inven­
tions in foreign countries at once, so as to have 
their patents ready to negotiate the coming sum­
mer. 

For cost of patents in the different countries lind 
the conditions on which they are granted, send for 
pamphlet containing full information. 

Address MUNN & CO., 
37 Park Row, New York. 

BRANCH OFFICE, cor. F and 7th Sts., 
Washington, D. C. 

OPIUM and :r.torphlne nabit absolutely and 
speedily cured. Painless: no PUblicitr" 
���� ll7W�hi�������:C���g���u: 

It Pays to AdVBrtiSB. 
Every business man admits the necessity of advertis­

ing. A l l  who have tried it know the advantages and 
profit of so doing. But it is not all who l<Il.vertise that 
do it advantageously, and in the most effective manner, 
to derive the greatest benefit for their money. As a 
rule, it is the best economy to advertise what one bas to 
sell or wishes to purChase, in papers having the largest 
circulation among t.he class of p�rsons likely to be in­
terested in the article. Parties having Manufacturing 
Establishments to sell or lease. or who wish Estimates 
made for Constructing Bridges, Dams, Iron BUildings, 
Fun aces, H eating Apparatus, Steam Engines. Boilers, 
Wood and Iron W orking Machinery. Agricultural Im­
plements, or Contracts for Engineering W orks of all 
kinds. will fi nd that it pays to advertise in t h e SCIEN' 
TIFIC AMERICA.N. 

The value of the SCIENTIFIC A.MERICAN as an ad­
vertlBing medium cannot be over· estimated. It goes 
into all the machine and workshops in the country, and 
is taken at the prinCipal libraries and reading rooms in 
the United States and Europe. 

We invite the attention of those who wish to make 
their business known, to the annexed rates: 

Back Page........ ... . . $1,00 a line. I 
EACH 

Insi�e Page........... . . . .75 a line. r INSERTION 
Bustness and Personnl.. 1.00 a Une. J 

Engravings may head advertisements at the same rate 
per line, by measurement. as the letter-press. Adver­
tieements must be received at the pubHcation office as 
early as Friday morning to appear in next issue. 

If anything is wanted in the mechanical line. advertise 
for it in the SCIENTIF Ie AMERICAN. 

If one has a ratent or macbinery to sell, advertise in 
the SCIENTIFIC AMERICAN: 

--:o:��-
The Supplement. 

Next to the SCIENTIFIC AMERICAN. the oCIEN­
TIFIC AMERICAN SUPPLEMENT has the largest cir­
culation of any paper of its claEs publi,hed. The SUP­
PLEMJiNT Is a distinc, publication from the SCI EN. 
TIFIC AMERICAN. and has a large circulation, other 
than among tbe subscribers of the regular edition 
Terms for advertising are very low� as follOWS: 
Back Page, tinted Cover .. ,,35c. a lme. / EACH 
Inside PO{Je .. .... .. . .. . . . .... 25c. a line.) INSERTION. 

Dlscount for large space. and to quarterly advertisers 
Address the P ubllsfiers, 

Munn & 00., 
a7 Park 1101"$ New V.ork. 

© 1876 SCIENTIFIC AMERICAN, INC. 
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