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(32) Q. C. asks: 1. How many degrees or 

what portion of a degree Is an ohm according toOer
sted's law? A. That depends upon a number of 
conditions, and conseq uently varies with dltrerent 
Instruments. You will find full information on 
the subject of testing rods in No.1 of the SCIEN
TIFIC AMERICAN SUPPLEMENT. 2. How can I tell 
If a current of electricity Is passing through a 
lightning rod? A. If occasional tests show little 
or no appreciable reSistance, there Is no occasion 
to trouble oneself further. As a general thing, 
however, It may be assumed that currents are al
ways traversing the rod. 3. Could a pocket com
pass be arranged for that purpose? A. See article 
above referred to. 

hot water, between oiled rellers set so as to pro
puce a film of the required thickness. 

(33) J. A. asks: 1. Which is the most ef
fective, a glass or a hard rubber plate, for an elec
trical machine? A. Ebonlte plates are recom
mended as preferable to glass. 2. Is the con
struction of the machine the same with either 
plate? A. Yes. 3. Must an amalgam be used on 
the cushions of a hard rubber plate machine? A. 
Yes. 

(34) E. A. F. asks: Why is it that a circu
lar saw, after being used long enough to require 
two or three gum mings, becomes rim bound, or, In 
other words, becomes expanded In the center, and 
the saw becomes dished? A. There exists In the 
minds of many persons, who are not fully ac
qualntAld with the principle upon which circular 
saws are made, an erroneous opinion that a saw 
should work the same until worn out, If It is not 
accidently sprung in use, or strained in gumming. 
So far as any damage to the saw is concerned, 
there is no ditrerence between the use of a burr 
gummer and a file; but If proper care Is not eXQr
cised III the use of the emery wheel, there is more 
danger from their use than with the flLe or the burr. 
After a few times gumming, the saw will be en
larged on the rim, so that the slightest warmth will 
cause It to buckle, and there is no remedy left but 
to send It to a saw maker and have It rehammered. 
S3me, ho wever,entertaln the erroneous Impression 
that a saw rehammered will never run as well as 
when new. Never was there so great an error; on 
the contrary, asaw rehammered will generally run 
better than when new, because all the elasticity 
(or nearly all) Is worked out of the saw by using 
and it generally works stitrer than when new. A 
saw must become red hot to change the temper. 
Inserted toothed saws are not as liable to become 
expanded on the rim as solid saws.-J. E. E., of 
Pa. 

\35) J. M. H. says: I wish to give a nice fin
Ish to the walls of my parlor, and propose to use 
the reolpe on p. 53, vol. 12. Wouid you recom
mend It? Is the size spoken of a paste or prepar
ation of glue? Please give me proportions of In
gredients, etc.. A. We have not t.rled the process 
referred to, and cannot vouch for It. We presume 
the size intended Is the ordinary glue wllter. You 
would do well to try experiments with It on a 
piece of wall thatlt would not Injure. 

(36) S. B. Jr. asks: I. Which electro-mag
net requires the leasL number of coils of a given 
sized wire, one to lift an armature weighing � lb. 
suspended Tl[ of an Inch from Its poles, or one 
where the distance Is i .. of an Inch and the weight 
lIb.? A. Electro-magnets, such as are used for 
telegraph Bounders, having three or four ohms re
Sistance, will answer for elther cr.se. 2. How many 
cells of Callaud battery are required to enable 
such an electro-magnet, through the medium of 
� mile of ordinary line wire, to 11ft the armature 
as abo\ e? A. Six or eight cells of Callaud bat
tery will answer, provided the resistance of the 
circuit does not exceed 30 ohms. 

(37) C. F. S. says: 1 want to make a mag
netizing coil that will take a core � inch in diame
ter and 6 Inches long, and magnetize It to satura
tion. Will you please tell me what size of wire, 
number of layers, and battery power will serve 
my purpose? A. A couple of sounder coils like 
those to be seen In any telegraph Office, with two 
or three cells of battery, will charge a soft Iron 
core highly. 

(38) N. Y. S. asks: Is the compound used in 
cll�rging flre extinguishers a secret? A. No. Car
bonates of the alkalfes or alkaline earths are com
monly employed for this purpose, such as carbo
nabe or bicarbonate of soda, carbonate of lime, 
etc, etc. These are placed In the lower part of a 
suitable vessel; and Immediately over It Is placed 
a vessel containing a strong acid, such as muriatic 
or sulphuric, so arranged that, when the Instru
ment is required for use, the vessel containing the 
acid may be Inverted, thus emptying Its contents 
up3n the carbonate below. A violent action Im
mediately ensues, and carbonic acid gas Is libera
ted In great quantity. This gas Is the fire extin
guisher. VarlQu. modiflcatlons of this Instrument, 
In the method of placing and manipulating the re
agents, etc., have been Invented since the value of 
carb031c acid gas as a flre extinguisher was first 
recognized: but the prinCiple Is the same In all. 

(39) J. H. P. asks: How is prepared rub· 
ber made? A. We do not recognize any material 
by this name. Do you mean ordluary vulcanized 
rubber, vulcanite, or ebonlte? 

(40) J .H. P. says : A lady in the N. Y. Tlmes 
says that � lb. saltpeter dissolved In 1 pint alcohol 
Is an excellent remedy for swollen jOints caused 
by rheumatism. I attempted to dissolve some ni
ter in alcohol of 95 per cent, and It would not dis
solve. What is the matter? A. Niter Is almostab
solutely Insoluble In strong alcohol. Dissolve the 
!altpeter in the smallest quantity Of cold water 
pOSSible, and add tbe alcohol ln 8mall quantities at 
a time, with constan t stirring. The addition of too 
much of the alcohol will precipitate the salt. 

(41) P. L. & Co. ask: How can we make sen
sitl�e cards, which, when placed upon the hand, 
Immediately curl up with the heat? A. By paSSing 
a good 'luallty of gelatln, prevlously sottened by 

(42) H. F. B. says: In constructing a grin d
Ing miU, the grinding being done by cast Iron 
rings, It is very desirable to have them of the hard
est metal. I believe that an extremely hard metal 
can be obtained by mixing cast Iron with splegel
elsen. Am I correct? A. Yes. Aceordlng to the 
percentage of splegelelsen employed, the percent
age of carbon may be changed In the pig pro
duced, with a Similar change In properties. 

(43) P. S. B. says: 1. I have in my po�ses
slon an oriental ruby of great hardness, welgblng 
about � lb. What ls It worth? A. A ruby of ex
tremely fine color, b�llllancy, etc., Is said to be 
even more hlgbly valued than a diamond of the 
same weight. Tbe exact value of your ruby could 
not be given without seeing It. 2. What book or 
books must I consult In order to obtain the most 
the most exhaustive knowledge of the flner metals 
and precious stones? A. Consult Emanuel on 
"Diamonds and Precious StJnes," and Jones on 
" The Treasures of the Earth." 

(44) D. L. asks: Would it be possible to re
store vision In an eye of which the lens Is de
stroyed, by putting in an artifielal lens? A. The
oretically, yes; but the science of s

'
urgery has not, 

as yet, become sufficiently skilled to attempt such 
an operation on this most delicate and susceptible 
organ. 

(45) S. R. asks: 1. Can sulphuric acid be 
concentrated to sufficient strength In lead kettles 
to treat the refractory silver ores of Colorado and 
Nevada? A. Concentrated sulphuric acid mustbe 
p.mployed, and for this lead vessels are not ade
quate. Instead of making the ore digesters of 
platinum, the practice of late In Europe has been 
:0 employ digesters of cast Iron, white or mottled 
iron being preferred. It has been found tbat 
these vessels are unacted upon by the strong acid, 
since the surface becomes coated with a thin layer 
of metallic sliver. 2. In using Iron pyrites and 
ores heavily charged with sulpbur, what fuel 
would be the best? A. Such ores should first be 
calcined, either In a special furnace or in heaps In 
the open alr; the Ignition of the sulphur In the ore 
being effected by placing the latter upon a Illyer of 
brushwood. The roasting must not be carried too 
far, but sufficient sulphur must be left to produce 
a proper regulus. The rOllSted ore may then be 
reduced with coal,etc. 

(46) S. C. P. asks: What is the origin of the 
symbols used In apotbecarles' weight? A. These 
symbols are supposed to have been derived from 
Inscriptions on the ancient monuments of Egypt. 
This supposition Is made more probable by the re
cent discovery of a papyrus concealed between 
the bones of a mummy In a tomb of the Necro
polis at Thebes. This papyrus contained a treatise 
on medicine, written about 1552 B. C., and Is con
sequently more than 3100 years old. In It the vol
umes are Indicated by special Signs, and figures 
with dots above them represent weights. The 
unit of volume Is thought to be the tenat, which Is 
equivalent to IT} of a liter. The Sign for a half 
tenatbears a striking resemblance to our sign for 
a drachm. 

(47) D. D. asks: Can you inform me how 
white wine or whisky vinegar Is made? A.Obtaln 
alarge cask, and about a foot above the bottom 
construct a false perforated bottom. Above this 
fill the cask with good, well burnt charcoal In 
coarse lumps, over which pour first a sufficient 
quantity of good vinegar to thoroughly moisten 
It. Let the whole stand for a short time, when It 
will be ready for the Introduction of the alcoholic 
liquors This should be Introduced In small quan
tities at a time, and the apparatu8 kept In a mode
rately cool place to prevent too energetic an ac
tion. Tills method will give you a pure vinegar, 
which will sutrer considerable dilution. Use a 
very small quantity of annatto as coloring mat
ter. 

(48) E. G. A. says: A glass globe has two 
yellow spots marked on the opposite sides. Tbe 
globe holds fi ve gallons, and Is placed close to the 
wall on a table directly between two windows. 
The light from the windows passes through the 
water In the globe and strikes the opposite side. 
The spots are of a soft, slimy nature, easily rubbed 
off. Oan you tell me what they are composed of? 
A. The spots may consist of several substances. 
Send some of the material, and we will tell you 
what It Is and the mode of formation. It Is not 
Improbable that the water held bicarbonate of 
Iron In solution, which gradually became decom
posed on standi�g In a warm room, and,fcom some 
peculiarity In the currents generated In the vee
sel, deposited hydrated sesquioxlde of Iron In the 
manner Indicated. 

(49) W. C. says: Please give me a recipe 
for dyeing veneers green. A. Put the veneers In 
a box or trough with clean water,andlet them re
main Immersed for 3 or 4 days, changing the water 
once or twice as occasion may require. Let them 
dry for about 12 hours before they are put Into 
the dye: by observing this the color will strike 
quicker, and be of a brighter hue. Prepare the 
dye as follows: To 1 gallon of strong vinegar 
add 1 lb. of the best verdigris finely ground, 
2 ozs. sap green, and 2 ozs. Indigo. Place this In an 
iron or copper vessel, with as many of the veneers 
as the liquor will cover, and boil for several hours 
or until the requisite tlntenslty of color Is ob
tained. 

(50) J. M. says: I am building a small en
gine. The boiler is 5 feet long x 16 Inches In diam
eter, without flues; It Is made of � inch Iron. 
Could this boiler atrord steam enough to run a 
drag saw requiring 2 horse power, and what presa
me could It stand to the square inch with safety? 
A. We do not think the boiler would be large 
enough to do the work satisfactorily. You could 
maintain a workinll' pressure of about 50 Ibs. per 
square Inch. 

(5 1) A. J. H. asks: 1. What pre para tion 
will produce a good sensitive surface? A. A col
lodion film holding Iodide and bromide of silver. 
2. Can the camera obscura be utilized for photo
graphy? A. Yes, but not so conveniently as the 
ordinary camera. 3. Does any number of the 
SCIENTIFIC AMERICAN contain directions for pho
tography? A. No complete treatise, but valuable 
suggestions will be found In almost every num
ber. 

What Is the enclosed substance? A. Caramel 
and salt. 

(52) C. L. asks: What effect (if any) do the 
many steam mills, locomotives, and steam vessels 
bave upon the humidity of the atmosphere? A. 
We do not know of any observations especially re
lating to this point: but we Imagine that the ef
fect, If any, Is very slight an:lstrictly local. 

(53) F. G. W. says: The Boston and Albany 
Railway Company has some 210 locomotives, most 
of which have no steam domes; and If you ask the 
men who handle these engines how they carry 
their water, they will tell you that no engines 
work drier steam or less WilLer than they do,uuder 
all circumstances. It Is well known that much of 
the track of this line, on the mountain slope be
tween Westfleld and Washington, lays on a grade 
of 83 feet per mile. Steam domes are not only ex
pensive, but are a decided Injury to a boller, and 
If locomotives work as well, thev are certainly 
much better without them. This company Is con
tinually building locomotives without domes, 
which seems to be the best evidence possible that 
they are as useless as a steeple to a church. A. 
There are many locomotives which have no steam 
domes. The celebrated Crampton engines, made 
In 1817, had none, and gave excellent re�ults. It 
is usually conSidered, however, that drier steam 
Is obtained from the top of the dome than from 
the shell of the boiler. 

(54) W. H. B. asks: Where was the first 
railroad located I A. Railroads or tramways,used 
In mlnes,worked by horses, are very old. The flrst 
mining road worked by steam was at Killingworth, 
England; the flrstpassenger road worked by steam 
was the Stockton and Darlington Railway, Eng
land. 

(55) I. L. asks: 1. How can I construct a 
fioat, to use In a steam boiler to Indicate the water 
level or to operate a val ve? Can It be made suf
fiCiently light and yet stand the e][ternal pressure 
of 100 Ibs. per inch? A. Make your fioat of cop
per. 3. I have thought that a fioat made of com
mon tin, made airtight, with a small quantity of 
water In It, would answer, as the water Inside the 
plate would be converted to steam from the heat 
of the steam outside the fioat, the quantity of wa
ter used to be equal to that required to fill the float 
with steam at the required pressure. Would this be 
practicable? A. Your plan of a tin fioat Is lmprac
tlcable. 3. Is the fUSing pOint of common tin· 
ner's solder sufficiently high that 100 Ibs. of steam 
would not fuse It? A. Yes. 

(56) R. W. R. says, in answer to W. H., 
who asks as to preserving a cotton rope used In the 
open air : We are carrying 20 horse power by a 
cotton rope linch diameter and 800 feet long, over 
V -shaped pulleys 5 feet In diameter. To protect 
It from wear and the weather, It Is slushed occa
slOl�ally with � black lead and % tallow. 

(57) W. C. S. says, in solution of his prob
lem proposed on p. 107, vol. 31: The answer is as 
follows: Assume that R, the radius,=l. Then 
area of clrcle=3'1415926i, area of sector, A B C,= 
0'52359877, area of trlangle=0'1330127, area of seg
ment A 1l=0 '00058507,area of centerspace=0'16125i49, 
Tbesefore 0'16125ii9: 43560 (feet In an acre) :: 1: 
�71032. 2il032=52 0'6+feet, the required radius. 

J. E. N., F. L. R., M. R, F. E. B., D. E. Q., J. H. B., 
C. J. T., J. W. I., C. A., E. L. W., M. R., P. J. D. S., 
J. E. N., A. W. F., Dr. D., J. R. D., E. I. T.,T. S. M., 
S. N. M., J. M. G., F. W. W., G. W. C., A. G. F., 
M.C., P. M., R. F., A. F.C.& Co.,lInd K. Q.X.send 
answers which, like the above, are approximately 
correct. J. S. W., C. H. B., G. D. T., E. McC., L.B., 
N. M. D., V. P. B., F. G. G., I. D. S., H. M. A., 
G. D. T., R. C., R. J. McL.,W. J. McG.,and G. H. O. 
send erroneous answers; and L. S. W. sends dlf
ferfnt solutions with no results stated. C. W.M.'s 
answer Is Incomplcte. C. says: " One curious fact 
I notice Is that the division of the 160 rods by 
the exact figure, which Is a trifle less than 0'162 
gives the following regular arrangement of nu� 
merals, the root of which we extract for the an
swer: 11987651321=31-4269." 

(58) H. S. says, in answer to F. H. D.'s 
query as to cast Iron and steel sleigh shoes: 
Wrought steel sleigh shoes aro) not tempered, as It 
would crook them out of shape; and cast Iron 
shoes, if they are what they ought to be, are made 
of quite hard iron, that cannot be drilled or filed, 
and shows a white crystaline fracture when 
broken. 

(59) G. G. W. says, in reply to several cor
respondents who ask for recipes for caseharden
ing: To case harden wrought Iron, take wood soot 
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and urine, mix and work them up Into a dry mas
tic, and cover the article to be hardened with It : 
heat to a red heat �Iowly In a charcoal fire, so as 
to heat through. Take out and knock olf the 
soot, and plunge In cold water; then draw the 
temper, as done with steel. 

E M. M. aaks: How can I make and use a 
good oil flnlsh, similar to that used on parlor or
gans ?-A. S. B. asks: Can you give me Informa
tion as to the actual number of miles of railroad 
laid In England, Ireland, and Scotland ?-E. P. 
asks : How Is printing In gold or bronze done, to 
produce a smooth surface and a clear, sharp, out
line ?-J. J. T. asks: How Is wall paper varnished 
after It has been hung? 

COlllllUNICATJON8 RECEIVED, 
The Editor of tbe McnDlTInc AllERIc.ilI ac

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

On the Resources of Georgia. By M. E. C. 
On the Angora Goat. Dy H. G. O. 
On Magic Squues. By J. S. 
On the Eplcycloid. By L. F. 
On Spontaneous Combustion. By J. S. W. 
On a First Class Tool Maker. By D. 
On the Power of FIgures. By G. B. M. 
On a Singular Medical Case. By R. W. B. 
On Spirit Photography. By C. M. 
On Head Work. By J. K. 
On Bank Vaults. Dy S. K. 
On Food. By C. S. P. 

AlBo Inquiries and answers from the following: 
S. G. H.-J. M. S.-Z. S.-J. G. McC.-H. J. M.

E.J. P.-T. G.-J. N.-J. H. M.-G. M.-J. K.-C.K 

-B. L.-W. B.-R. N.-T. W.-W. M.-M. H. 

BINTS 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 
always be given. 

Enquiries relating to patenta, or to the patenta
bility of Inventions, Bl!signments, etc., will not be 
published here. All such Questions, when Initials 
only are g1ven, are tnrown Into toe waste basket, 
aslt would till half of our paper to print them all; 
but we generally take pleasure In answering briefiy 
by mall, If the writer's address Is Kiven. 

Hundreds of InQuiries analogous to the followiolr 
are sent: "Who makes rake teeth? Who pub
lishes works on pottery and porcelain? Who 
makes phosphorus In large quantities? Who buys 
bone dust? Why do not makers of micToscopes 
advertise in the SCIENTIFIC AMERICAN ," All Buch 
personal inquiries are printed, as will be observed. 
Ln rbe column of" Businesa and Personal," which 
is speciallv set apart for that purpose, subject to 
the charge mentioned at the head of that column. 
Almost any desired information can In this way 
be exped1tioualy obtalned. 

[OFFICIAL.] 

INDEX OF INVENTIONS 
:rOB WHICH 

Lettera Patent ol'the 'United "tatea were 
Granted In the Week Endlnc 

February 8, 1878, 
AND BACH BEARING THAT DATE. 

[Those marked (r) are reL •• ued patent •. ] 

Alarm and fare register, 1. Hyde (r)............... 6,916 

Atomizer, W. V. Wallace ..................... ..... 178,194 

Auger, earth, W. McK. Burns ..................... 178,2{)'/ 

Bale tie, S. H. Gilman ....... ....................... 178,119 

Bale tie, J. Nohllt .................. ............. 178,828 

Bale tie, cotton, S. H. Gilman ........ ............. 178,118 

Bedstead, Iron. Brown and Wood ....... .......... 178,109 

Bedstead, surgical, O. Allen . ....... ....... ........ 178,254 

Bell, clock, H. A Seymour .................. . ...... 173,189 

Bell, sha!t, W. H. Nichols ... . ............... ..... 178,176 

Bellows, etc., smith's, J. T. Olinger .............. 178,2:15 

Bitters, J. S. C. Rowland ....... . ................... 178,945 

Boller and fiourlng mill, steam. L. H. Maus ..... 178,174 

Boller for heaters. J. M. Jordon .......... ....... 178,800 

Bollar, sectional, E. M. Tucker ....... . ........... 178,875 

Bolt for sashes, etc., S'iding, C. W. Saladee ...... 178,IMl 

Boot-sewing machine, C. D. Hunter ............... 178.128 

Boot· sewing machine, F. D. Ballou (r)........... 6.912 

Boottoe protectors, S. Moore .......... .... .. ..... 178,2:11 

Boot uppers, crimping, E. O. P. Andrews ........ 178,158 

Bottle stopper. J. Morschbauser . .......... ...... 178,188 

Bottles, making, J. L. Mason (r)....... .......... 6,908 

Jlox fastener, O. A. Stempel.. ..................... 178,865 

Bridge, bascule, Adams and Krause ...... ......... 178,2 58 

Bridges, protecting chords ot, A. Spaulding ..... 178,361 

BrUSh, G. P. Herndon ............................ .. 178,287 

Buckle. trace. Denormandle and Mitchell ....... 178,278 

Buttons, etc., attaching, S. W. Shorey ............ 178,141 

Cans, forming sheet metal, W. Green ............. 178,120 

Can, 011. Jetter and Foell .. .............. .......... 178,299 

Can opener, E. M. Burchard ........................ 178,110 

Candle holder, R. H. Kellogg ....... . . . . . ......... 178,171 
Candlestick, Schauble and Dohm ................ .. 178,241 

Cane and fiag combined, W. R. Park ......... ..... 178,8::0 

Canister. Snider and Bruns ......................... 178,860 

Car coupler, H. ResLey ..................... .. ...... 178,948 

Car coupling, E. A. Goodell ... ............... .... 178.219 

Car coupling, T. Hibbert ............... ..... ...... 173,289 
Car COUpling, A. L. Miller..... ...... .... .. ... 178,229 

Car drawbar, street, J. Stephenson (r).... ....... 6,920 

Car grab bandle, street •• 1. Stephenson (r).. ••.• 6,918 

Car platform, street. J Stephenson (r)........ .. 6,917 

Car, refrigerating, J. E. Wlnants .............. 178,198 

Car starter, J. J. Van Horn........ .. ............. 178,876 

Car step. street, J. Stephenson (r)................ 6,919 

Car truck, railway, V. D. Beach ................... 178.257 

Car ventilator. A. Hance (r)....... ... ...... . ... 6.915 

Car wbeel, S. Stutz........ ........... ...... .. .... 178,869 

Cars, fan attacllment to, J. S. Williams ........... 178,S8S 

Caro with rope s, connecting, W. H. Paine ........ 178,829 

Carding and spinning machine, J. Blbry .......... 178,290 

Carding machines, screen for, W. J. English . 178,165 

CarrlaJ(e spring brace, N. A. Newton ....... ...... 1'71!,IS4 

Cask tllter J. Barton ................. . . . ....... . ... 118,203 



C.stlngs, prep.rlng met.1 for. S. M. C.rpenter .. 173,15Q 
Ch.ln link cl.mp, A. J. Gourdler............ . .. 178,166 
Ch.I •• folding, B. F. Little ......................... 173.310 
Chimney. globp, etc ., W. R. Llnds.y . . ........ 173.227 
Chuck, drill. T. R. Almond ......................... 173,152 CIR'srette maker, pocket. Streeter et al . . . . . • . . . .  173,2U 
Clutch. friction, R. R. Osgood ............... ..... 173.384 Clutch. friction. G. H. St.rbuck ................... 173,362 
Co.ch p.d. A. Teas ...... ........................... 17:1.371 Coffee str.lner. Burkh.rdt .nd Herm.nn ......... 173.265 
Composing stick. W. H. Thom.s .................. 173.373 Cooler, milk. A. F. Burgess ....... ................ 173.1,8 
Copying. tr.nsfer ,heet for. T. t'. H.rrlson ...... 173.2R2 
Corn Bheller, Beall and BurroughB ................. IH,106 
Corset .nd skirt supporter. S. A. Meucher ....... 17:;.3n 
Corset f.stenlng. W. B. CargUI.. ..... ............ 173.210 
�orBet Bprlng, C JudBnn .................... ...... li3,124 
Cotton opener. beater. etc., R. KltBon ............ liS,172 
Cultlv.tor, W. H. Mosher .......................... 17:1.324 
Cultlv.tor. J. A. Price ............... ... .......... 173.238 Cultivator, hand, Pierpont et ni .................... 17�1.li9 
Curry comb, C. W. Saladee (r).... ................. 6.911 
Curry comb, C. ,V. Saladec . ..................... 173,lA2 Cutter he.d. rot.ry, S. C. Houghton .............. 173.122 
D.mper. W. L. McDowell .......................... 173.321 
])ent.l br.cket st.nd. O. C. White ................ 173.14� 
J)eBk and Beat, Bchool, Puterbaugh aod TeaL ..... 173,340 
DCBk, Bchool, S. Crumrine ....... .................. 173.272 
Drawer pull. W. N. Weeden ........................ 171.219 
Drill. r.tchet. H. R. W.y ........................... 173.145 
Dumb walter, A. Gordon ................... ....... 173,279 Ebullloscope. P. M. E. M.lllg.nd . ............. 173.128 
Elcctrlc tripper and rccorder, n. Bragg . . •. • .  > • • • •  li3.261 
Elev.tlng grain. etc ., A. C. H.nd .................. 17:1,342 
Elcvator, H. "\Vojan ............... . .............. 17:l,150 Elev.tor belt. tightener. Z.ch.rl.s .nd Swift... 173,252 
Elevator, hay, J. K. Monnt ........................ 173,2:3�l Engine. porta hie, G. I.J. McCahan .................. 173,3�0 
Engine, traction, R. Creuzbaur .................... 173,164 Evapor.tlon of sirups. J. Clegg ................... 173.270 
F.ucet. L. W. Serrell ............................... 173.212 
F.ucet. vent. W. F. CI.ss ... ................ ..... 17�.16O FaucetB, ctc., driving, A. and T. McKenna ....... 173,�28 
Feather reno\'ator, C. D. Smiley ................... 173,359 :Fence, Iron, J, H, and D. Van Dorn .. ........... 173,14! 
Fence.port.ble. W. W. Potts ........... .......... 173,331 
Fence, wire, M. Kclly (r)............ .. ........... 6,902 
Fence wlrc, barbed, W. G. ColllnB ................. 173,271 
Fence wires. b.rbed. J. F. Glidden (r) ...... 6,913. 6,914 
Fire escape, L. F.lk ................................. 173,276 
Flrepl.ce front. E. D. Merrick .................... 173.322 
Fish. h.tchlng. E. A. Brackett .................... 173.262 
FI.II. T. F. Dr.ke ................................... 173,216 
FI.t Iron he.ter, C. G. Besse ....................... 173,107 
Foddcr cutter. G. Dcntz ............... ............ 173,274 
Food. cere.ls for. L. S. Chichester .... .. ........ 173.211 t'ork blank bar, Pedder and Aue!.. ................ 173,2,'6 
Fruit box. W. W. NeIghbour ...... ................ 173.175 Fllrn.ce •• Ir he.tlng. G. R. Moore ........... .... 173.230 
Furnace. hydrocarbon, H. Naplcr ... . .............. 173,327 FurnaceB, air duct for hot air, N. M. Mann ..... . 173,12!l 
FurnaceB, Btlrrer for ore. J. Brodie ............... 1i3,263 
Gage, Bhcet metal, .J. AtklnB ... ................... 173.104 
li •• Jlttlngs. t.pplng, L. W. Stoc�well ............ 173.191 
G.s pipes. etc .• thre.dlng. L. W. Stockwell ...... 173,190 
Gate, J. G. Sherm.n ................................ 173.318 
Gearing. endlesB lIelt, J. Parr ....... ... .......... 173,832 
Generator and heater, steam, G. W. Brown ... .. 173,157 
Glo,'e fastening. F. G. F.rnh.m ................... 173,218 
Gr.ln bInder. R. H. McCormick ........... ....... 173,130 
Gr.ln drill. Wight and Ewings ..................... 173,380 
Gridiron. McK.lg et al.... .. .............. .. 173,131 
Guns, projcctlle for air, H. M. QuackenbuBh ..... 173,341 
HarneBB, N. TeaB .................................... 173.372 
HarneBB check rain, W. U. Selovcr ................ 173,188 
HarneBB machlnc, W. Barry ... .............. .... 173,155 
H.rrow.Phllllps .nd Grllllth ....................... 173,334 
H.rvester, J. F. PI.ce .............................. 173.336 
H.rvester. H. D. WIII.rd ........................... 173,3;,2 
H.rvester cutter b.r. G. F. Underhill ....... .... 173.193 
HarveBter pitman connection, O. Cooley ......... 173,161 
He.ter. A. T. L.nphere ........... ................ 173,173 
Hides. apparatus for treating, �;. Hoyer ...... .... 173,346 
Hoisting .pp.r.tus. A, B. Lipsey ........ .. ...... 173.309 Hoisting c.ge, s.fety, M. Miihllg .................. 173,325 
HoopB, etc., cutting, G. C. Siddmore ........ ..... 173,354 
Horseshoe. T. W. Murphy........ .. .. .. ...... 173,326 
Horseshoe c.lks, shorpenlng. J. Allen ............. 173,151 
HubB to a�les, attaching, A. B. Brown ............ 173,206 
Ice machlneB, S. B. Martin 173,313, 173 314, li3,315, 173,316 
Ic� m.chlne conge.ler. D. Smith ............... 173,357 
Inks\.nd. G. A. Wilbur ............................. 173,197 
J.ck. lifting, A. N. Price ........... ............... 173,388 JarB, etc., Bcrew·threaded, J. L. MaBon (r)...... 6,904 
Kill:, brick, J. Blum ..... ..... ..................... 173,108 Knife bl.nk bar. Pedder and Abel . ................. 173,237 
L.bel holder, W. L. Heplneuze .. ................ 173,286 
L.mp. H. Seidler .. ................................ 17H.18 7 
L.mp liller, J. A. Griswold ......................... 173,167 L.mp sh.de holder. W. Sc.rlett .................... 173,186 
L.tch. knob, Elwell .nd T.ylor ......... .......... 173,217 
Le.ther·dresslng m.chlne. W. A. Perkins ........ 173.178 
Lock. time. E. Stockwell .......................... , 173.366 Lock time attachment, H. GroBB........ .. ..... 173,121 
Lock, Bdfe door. etc., E. Stockwell ............... 173,367 
Locomotive rocker sh.ft, J .  T. & W.J .Crowther 173.213 
Loom let-oft strap, ROBe d ai ............. ......... 173,137 Lubrlc.tors, C. H. Parsh.1I (r)... ........ 6.908, 6,909 
Match Bafc, J. G. Warren ...................... . ... 173,195 
MattreBBcB, Btretchlng, wlrc fol', J. 'V. C. PetcrB 173,333 
Me.t cutter. J .  Adt ................................. 173.201 
Mcat tcndcrer, J. W. Smith .. .......... .......... 173,142 MechanIcal mo\'ement. G .  JucngBt ................ 173,301 
MedlcamentB, capBulIng, S. A. A. LlmouBln ..... 173,226 
Met.1 b.nds. doubling ends of, S. H. Gllm.n ..... 173,117 
Met.l. punchIng .nd beveling. S. Morg.n ......... 173,132 
Milk. preserving, W .  S. B.rney .................... 173,105 
OrJ.nance, vent Btopper for, R. L. Pruyn .......... 173,339 
Ore cruBhcr, W. L WaterB ......................... 173,246 
Organ caBe, reed, 'Vlng Rnd IBhell .................. 173,149 
Organ, reed, W. A. Loveland ....................... 173,127 
OverallB, S. Laskey .................................. 173,306 
Packing, piBton, J. P. McLean (r)................. 6,905 
Pan, frying, E. Laufer ............... .. .......... 173,305 
Papcr box, T. Devine, ,Jr .................... ....... 173,214 
pendulum ball, H. F. Hcndcrson ................... 173,28.1) Photo·chemlc.1 printing. W. WIllis, Jr ............ 173.381 
PI.no .ctlon. upright, IV. F. Waite ................ 173.377 
PI.nos. h.nd guide for. W. Bohrer ................ 173.305 
Pipe .nd hose coupling. E. A. Lel.nd ........ ..... 173.307 
Pipe coupling. T. J .  Rice ............... .......... 173,239 Pipe, tobacco, J . . J. Lang ........................... 173,304 
Pipes .nd hose. T coupling for. E. A. Leland .. 173.308 
Pipe elbow. metal, C .  F. Henls ................ '. 173.\69 
Planc, bench, J. Nlcht ............................... 173,177 
PI.nter .nd cultlv.tor, corn. H. 11. B.ldlng ...... 173.�02 
Planter, corn, 'V. F. Osg ood (r)................... 6,906 
Planter,corn, G. A. SlderB ............ .. ......... 173,352 
Plow. g.ng. S. Bry.n............ .. .............. 173.261 J?lqw wheel, M. S.ttley .............................. 173.138 
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Power, double belt. J. Bowen.............. .. .... 178.260 
Printing preBB, Hoe and Tucker .................... 173,295 
Prlntlno: pre.s. J. W. Kellberg (r).... ..... ........ 6,901 
Printing press ny, D. Weckerlln ............... ... 173,147 
Projectiles, s. bot for, R: P. Parrott ............... 173,331 
Pulley blockB, caBe for, M. H. Tarbox ............ 173,370 
Pulley blocks. she.ve for. M. H. T.rbox ........... 173.143 
Pump. G. W.Johllson ............................... 173.223 
Pump. J. Wood'·lIIe ................................. 173.250 
Pump, air, D. E. llangB .............................. 173,154 
Pump. port.ble. F. S. Shirley ............. ........ 173.349 Pump, rotary, W. T. DoremuB ...................... 173,215 
Pumps. drop box for.A McC.rty .................. 173.318 
R.llro.d. elev.ted. W. W. Riley ... ............... 173,240 
Railroad rail chair, E. Ruane ...................... , 173.180 
R.llro.d r.1I jOint, H. D. Lelshm.n ........... .... 17:1.225 
Hallro.d r.1I jOint, J. Shinn ...... . ................ 173.3!i() 
R.llro.d slgn.l. deton.tlng, F. Hlcl m.n .......... 173.291 
I!efrlger.tor, F. H.ckett ............................ 173.280 
Refrlger.tor, D. Smiley............ . .......... 173.243 
Registering bo.rd. O'Neill and Murphy .......... · 173,13.5 
RetortB, apparatuB for charging, J .  F. Rice ... 1 n,::;44 
Roll1n� metal tuheB, mandrel for, S.P "M. TaBker. 173,192 
Howlock, F. A. Gower .............................. 173.Z.!O 
HunnlDg gear, W. Baird ............ ................ 173,256 
Running ge.r. J. F. Coppock ...................... 173.111 Running gear. D. Gibbens .......................... 173,116 
S.d Iron he.ter. Hltt, Logan .nd Egglnton....... 173,292 
S.ddle clip spring, W. S. Ward .................... 173,215 
S.sh fastener. �l. .Judd (r)........... .............. 6,001 
SaBh faBtener, C. W. Saladee ....................... 173,185 
S.sh holder. E. H. & C. W. H.nn................. 173,281 
Saw gage, gang, J .)1. Farrell ................ ..... 173,277 
S.wmlll dog. H. WIIII.mson.... .. ............. 173.249 
S.w teeth, grinding. W. H. Ogilvie ................ 173,231 
Saws to spindles. securing,S. W. Little ....... .... 173.126 
Sawing machine Bcroll, H. McCheBney ............ 173,319 
Sawing machine, Btone, HeermanB & Reed ........ 173,2B3 
8c.les, wrlgh. J. T. Guthrie ... .................... 1013.168 
Screw driver, T. J. Sloan ................... ........ 173,356 
Screw. WOOd, H. A. Doty ........................... 173.115 
ScrewB,maklngnlcked wood, T. J. Sloan ....... 173,355 
Sep.r.tor. gr.ln • •  J. Bowen ......................... 173.25� 
Sewing m.chlne, J. S. Fletcher .................. . 178,278 
Sewing m.chlne st.rter, J. K. P. Pine ............ 173.335 
Sewing .Ilk. putting uP. C. C. Knowlton .... ... 173,125 
Sheet met.1 g.ge, J. Atkins ....................... 173.104 
Shirt. G. D. EI�hmle ... ............................ 173.275 
Shirt bosom supporter. D. J. Shults ............... 173,351 
snoe. W. H. L.nd ....... ........................... 173,303 
Shoe heel Bupporter, rubber, M. Bock ............. 173,204 
Shoulder brace and !uBpenderB, J. W. Broderick 173,156 
Shovel. snow. E. C.mpbell ................ ........ 173.209 
Shutter worker and faBtener, J. W. Cooper ...... 173,162 
Skylight lifter. W. P. H.g.dorn .................... 173.221 
SI.te .nd desk combined. G. H. Chinnock ........ 173.269 
Soap, BawduBt, Porter & RoblnBon . ............. 173,136 
Sole edge burnlshlngmnchlnc, C. H. Helms ....... 173,284 
Spark arrcster, W. JackBon ........................ 173,298 
Speed recorder, \V. Wythe .......................... 173,251 
St.mp h.nd. J. Slgw.lt................ ............ 173,353 
Stamp, perforating, J. HouBton .. ............... 173,296 
Ste.mer .nd soup str.lner. Cox & McC.rthy ...... 173.112 
Stone gle.ner, L. D. Luc ........................... 173.311 
Stool, milking, E. Webber .......................... 173.247 
Stove pipes ••• fety .tt.chment for. J. H. Wilber. 173,196 
Stoves. de,'lce for lifting, H. M. Hockm.n ......... 173.298 
Stove, fire pot, etc., H. L. McAvoy .... ...... .... 173,317 
Stoves. ventll.tlng cook, H. M. Hockm.n ......... 172,294 
Stud .nd sleeve button. G. D. Stevens ............. J7:1,S63 
T.ble .nd writing dcsk. G. Hess ............ ...... 173,288 
TackB, machine for making, C. P. Weaver ........ 173,378 
Telegraph line, underground, J. Horner,Jr .. .. 173,170 
Thr.shlng m.chlne. W. P. Penn (r)............... 6,910 
Tire tightener. J. W. Th.yer ................... 173.3;4 
Tobacco box clamp, W. W. Wood .................. 173,1119 
Tobacco pipe. J. J. L.ng .................... ....... 173.304 Tobacco Btem roll, leaf, J. L. Weatherhead ...... 173,146 
Tooth pick c.se or holder. Rtephenson & Bennett 173.364 
Toy c.p exploder. C. Coester. Jr ................... 173,212 
Toy t.rget and b.ttery. W W. C.mpbell ....... . 173.267 
Tr.ps •• nlm.l, C. W. S.I.dee ...... 173.188. 173,184. 173.347 
Tr.p.lly. J. A Blauvelt ......................... .. 173,258 Tubes. p.cklng condenser. F. B. Stevens ......... 173.189 
rube m.ndrel. S. P. M. Tasker................... 173,19'� 
Type caoe stand.A. T. De Puy ...................... 173.113 
Type case st.nd. folding. A. T. De Puy .......... 173.114 
Type writing m.chlne. C. T. Moore ................ 173.232 
V.rnlsh. manufacture of. M. Zingler .............. 178.200 
Vehicle spring. E. Huntzinger . .................... 178.297 
Veneering. Imitating, Kuhn & Pew ................ 178.00'l 
Vessels, head IIgbt for. W. Sherman ............. 178.140 
Vinegar maker. household. J. Smythe ............ li3,358 
Water closets, operating. E. A. Calahan .... .. .. 178.266 
Water IIlter. Cistern. Carter and Humphreys ..... 178,268 
Water meter, P. Wells .............................. 178,879 
Water. obtaining. A.  Byram ... ..................... 178,2Ol 
We.ther strip, C. W. Mace ......................... 178.312 Wheel hubs. banding. W. Corrls ... ............... 178.163 
Wind motor. G. S. Strong ............... .......... 178.368 Window blind. Inside. D. Y. Kilgore .............. 178.224 
Wool· washing machine. B. Hall .................... 178.222 
Wrench. axle nut, A. B.gley ............ ........... 178.255 

DESIGNS PATENTED. 
8,952.-MATCH Box.-C. N. C.dwallader.Phlladelphla.P •. 
8,958 to 8.971.-CABPItTS.-R. R. C.mpbell, Lowell. M.ss. 
8.972.-REFLECTTNG STAB.-J. B. Ford.Phll.delphl •• PR. 8.973.-GIMP HEADS. ETC.-J. R. D.vls. New York city. 
8,974 .-CARPETB.-D. McNair, Lowell, MaBB. 
8.975 to 8,983.-CARPETS.-C. W. Sw.PP. Lowell. M.ss. 
8,984.-CARPETB.-R. Allan, YonkerB, New York city. 
8.985 to 8.887 .-CARPETS.-J. M. Christie. Klddermlnster, 

Eng. 8.988 .-PENS.-W. C. M.rlon.Brooklyn;N. Y. 
8.989 to  8.991.-0IL CLOTHS.-C. T.  Meyer. Bergen. N. J .  
8.992.-Toy BALLOON.-H. S. Kerr. Phll.delphl., P •. 
8.99S.-FANS.-J. A. Lynch, W.shlngton. D. C.  
8.994.-CASSTMIIRES.-W. D .  Middleton et a I., Utlc •• N.Y.  

�dl!tdilltmtntll. ----
Back Paate - - - - - - $1.00 a line. 
Inside Page - - - - - '7,) cents a lIne. 

Engravings may Mad advertisements at the same mte 
pc,' line, by measurement, as the letter press. Adver 
tisemellts must be received at publication office as 
oorly as Friday morning to appear in next issue. 

ELLIPTICAL GEARING. By Prof. C. W. MacCord. of the Stevens Institute of Technology. With E.lght Engr.vlngs. A most cle.r and excellent expo,ltlon of the subject. Price 1P cents. Cont.lned In '�SclentiOc American Supplement," NO. 2. To be bad at thlB office, andof all neWB agentB. 

DISSOLUTION-CHIPMAN, HOSMER & CO.The partnership heretofore existing between N. P .  
�hl��al'n.t,r�n���,!,e�;;n �isc:.,�e"J�'�: ��T��.r�g will continue the business .t his Omces. 887 F St., W.shIngton, D. C.-Wa.shington, J"n. 26,1876. 

QN THE CAUSES OF KNOCKING IN HIGH PitESSURE ENGINES. By Joshua Rose. With N ne I<:ngr.vlngs. A v"lu.ble pr.ctlcal tre.tlse Price 20 cents. Vont.lned In Nos. I .nd 2 of .. Sclentillc American Supplement," to be had at thlB office, and of all neWB agentB. 
-MBchln-e-ry--0-=I-:l:-m-p-r-0-v-e""d"S=tY-I;-e-8�fo'"'r""m=a-;:k""1n'"'!Lc--
SHINGLES, HEADING AND STAVES. Sole makers of the well knownhlPBOVBD LAW'S PATENT SUINGLX AND HRADING SAWlNGJ\iAonINB. For clrcu-l.rs. address TREVOR & CO .• Lockport. N.Y. 

TO ELIWTItO-PI,ATEItS, JEWEI.ERS, 
AND WAT"UHlUAKEItS. 

se�sA J? �I���e�' �1�hE���t.L�l t!.Pru���!���
A
JI�k�� Gold, .nd Silver PI.tlng. THOMAS HALL, Manufac· turing ElectriCian. 16 Bromfield Street, Boston, Mass. IlluBtrated Catalogue sent tree. 

Brainard Milling Machines :�d :m�� ur Send for clrcul.rs to B. 1.1. At CO., 131 Milk St .• Boston, MaBs. -------
The Textile Colorist, A MONTHLY JOURNAL OF BLEACHING.PRlNTING. Dyeing . •  nd Finishing Textile F.brlcs •• nd the M.nuf.cture .nd Application of Coloring M.tters. Edited by Charles O·Nell. F.C .S.  

Nos. I. & II . •  for J.nu.ry .nd February. 1876 NOW READY. Price $12 per ye.r. In .dv.nce. SubscriptIons recel,'ed by JOHN WILEY & SONS. 15 Astor Place, New York. Agents for the Unlt.ed St.tes. AdverllBementB received for InBertlon, price per page, $15.00. 
*,." Specimen NOB. of the Journal will be mailed free o�th��"&el,PJ§� �!i�\nbllsh C. O'NEILL' S new work on CaJico Printing, Bleaching, Dyeing, &c. 

To LET ON ROYALTY-A good Machine to destroy Potato Bugs . For terms, a.ddress R. M. CLARK. Nisbet. P •. 

Crude Gutta Percha .nd INDIA Rl1BRER. Imported .nd for s.le by GEORGE A. ALDEN & CO., 190 CongreBBSt., Boston, Mass . 

PATENT MOVABLE EYELET.-I would like 
to sell h.lf Interest to some good p.rtles . Its use Is gener.1. Add-ess L. C. CURRAN. ij35 W. Lomb.rd Street. Baltimore, Md. 

COR U N DUM. On TTTESDAY. M •• ch 7. 1876, at 12 o'clock. noon, will be sold .t public •• Ie. wltllOut reserve, at the Phll.del-
nr��e�b����.feUnlonvllle Corundum roperty, comprising 2 .djolnlng fdrms. 159)S .cres In .fl. hIgh .nd roll· Ing; a la.rge proportion naturally fertile, and long under cultivation; the remainder IB Serpentine landB. Enqulrles m.y be .ddressed to S. N. PUSEY. Wilmington. Del.ware. 

LUBRICA"'TNG OIL. 24 crs. perGALLON. PUre. No Gum or Grit. No Ch.rge for B.rrel Prompt Shipment by N .  Y. C., P. 
Cent .• & Frle R. R.'s 
____ W_ . �����l!:E, Tidioute, P •. 

Prices Reduced. 
B .11 e y' s Patent Adjust.ble Ph1nes, and other I m p  r 0 v e d Tool!!. Send your addreBs 0 n a Postal Card. and receive an IIlus

'1IIi'ill,>l,!,I;'.hlll',I".',I''!''!'I'r'P'''' h'. ted Circular from the M.nu-facturerB. STANLEY HUL�� & LEVEL CO., New Britain. Ct. 
____ ���S� O�I=d=b� y�.�II�H�.�r=d�w�.� r�e�D�e�a�l�e��. ____ �--

FO�o�t A ���fuT\eu�\� �; 1���I�:let�' St��d���p���:;;s �ft: Address J. W. TINSLEY. AGEN1·. Bluesburg. low •. 

__ � 
- _. ' I ��='�II'IIIIIIII'lllfl'Ul(] 

MANUF ACTURER OF FIRST r.LASS TAPS AND DIES, PawtUCket, R. 1. 
--�-.-----------------

C UPERINTENDENT WA.NTED-In a Foundry 
(1 .nd M.chlne Shop. Would prefer one with sm.1I C.sh C.plt.1 to Invest. Adaress JOHN ROY. Bowling Green. Ky. 

The f.ct th.t this sh.ftlng h.s 75  per cent gre.ter 
�\h����huB�.�enneJ"e�B�I:�nd�r:.ttl:d\�ute�e �o�r��O���I��r. We are alBo the Bole manufacturers of the CELEBRATED COLLINS' PAT. COUPLING, and furnIBh PulleYd,HangerB, 
:��ilc�;I��et�ost approved J�W8 l�1eJ�\r'£�M�� on 

Try Street. 2nd and 8rd Avenues, Pittsburgh. Pa. 190 S. Canal Street. Chlc.go, III. 
W' Stocks of this Sh.ftlng In store .ndfor sRle by 

�¥h��rA8t�AcJ:,��!�b������'s�.��:y. PIERCE & WHALING. MilwaUKee. Wis . 

PATENT 
Planing and Matching 
and MOldlnl M.chlnes, Gr.y .nd Wood's PI.ners, Self· 
glll�(jD.�b�lb'lf&�tg'li:':°l �fL'j�:�nt�N'���ry. 

Send for Clrcul.rs, etc. 67 Sudbury St., Boston. 

HOUSEHOLD ORNAMENTS. By George M 

eaBY m��g��g�ure�f�P:;e�r���i���gofd�:;�tYr�1 ��je�� fJr the .dornment of the p.rlor .nd the home. of wood. but finlBhed In Imitation of bronze ware, Including vaBeB, 
Uf�t�r�7��� ��Ban C;�� ������eb�' o���e�k:��lcTe� �Ch � 'igB 6 fJllIstr.tlons. Price 10 cents. Cont.lned In SCIENTIFIC AlIIERICAN SUPPLEMENT No.7. To be h.d .t this omce .nd of .11 News Agents .  

RICHARDSON, MERIAM & CO., 
ManufacturerB of the latest 1m proved Patent Daniels' and Woodworth Planing Machines, Matching, Safh and 

�yl��!'c1:����n��_�a�!�nfia��r��t ��:'PiIn]B:CJ�� Arbors, Scroll Saws, RaHway, Cut-Oft', and Rip-ssw MachineB. Spoke and Wood Turning LatheB, and various 
���e�rt��na:t�f s:: f��-,:g;���fl0��c��e;Jiacfoart;�o���� ceBter, �aBS. Warehouse, 101 Llberty Street, New "York. 

THE UNION IRON MILLS, Pittsburgh, Pa.The attention of Engineers .nd ArC'bltects Is c.lled to our Improved Wrought-Iron BeamB and GlrderB (patented), In which the cOIrpound welds between thc Btem .nd n.nges, which h.ve proved so objectlonRble In the old mode of manufacturing, are entirely a'f"olded. We are pre· pared to furnish all BlzeB at termB aB fa'f"orable aB can be 
g��i::e il:�th���� c�:�udil�c�W.�ri�tf���i:fs�u��g�r�� 

THE CENTENNIAL INTERNATION AI, EX· HIBITION OF 1816.-The full Histon' Rnd Progress 
�6i��1lfIi���!t���B r:::EB ag�0��1B �P�N��'e e������r:h�� objects •• re gl"en weekly In the SCIEr-TH'IC AMEI(ICAN SUPPLEMENr. Terms.�5forthe year: single <0-pies IOcts To be h.d .t this omce,.nd of .1I new •• gents. All tbe back numberB. from the commcnCfment on .January 1, 1876, can be had. TboBe who desire to pos!'esH a complete .nd splendid IIIustr.ted Record of the Centennial Exposition. should h. ve tbe SCIENTIFIC AMERICAN BUPPLRMENT. 

A MACHINIST, WITH $5,000, CAPABLE OF 
managing men and manufacturing BpecialtlcB, (�8n secure a prOfitable IntereBt In an old establlBhed house now doing . I.rge tr.de. Address MA�UFACTLJRER. care of American Englneer,Baltimore. 

r'\OMPRESSED AIR MOTIVE POWER.-For 
\ J parttcularR of thp mORt recent practice. Bend 20 cents for SVIENTIFlC A:MERICAN SUPPLEME�T. Nos. I 
11�,,2�g��a��l\?:S ���gr:v���s a�fs:�1,;t'b��:r¥���ee1 Works, wltll dlmenBionB. etc. 

RACING BOAT STOCK. 
SP ANISH & WHITE CEDAR. 

Extr. lengths .nd qu.llty. from 3·16tl1 thick up, pl.ned 
.nd unpl.ned. Also, full stock of HARD· WOOD LUM· 
BER and VENEERS. MAHOGANY, SATINWOOD. 
ROSEWOOD. WALNUT. &c. 

lnclose Stamp for Catalofl1te and Price· Li't. 
25 CTS.-For 2 5  cts. we will send 5 views of the Cen- G W R d & C tennl.1 Buildings, 1 Pocket n.mekeeper. 1 V.nlsh- eo. . ea 0., 

t�:. C.rte dJ. 'iiWltt .L:ll!t lt��� lt�,'j����/'t;fFi�N':�IS- 186 to 200 Lewis st.,ft.5th & 6th sts.,E.It., N. Y. 

W t d To ManufacturerBand Patentees-Usean e ··-ful patented .rtlcles for m.nufacture. suitable for s.le by h.rdw.re de.lers. C.sh will bel.ald 
�0rtX¥�� t��r�r ��i��C� ���� �������IW.' y�ddreBB . r. 

�DECALCOM.ANIE. 
or 'l'RANSFI!;R PICTURES, with book 0' , 2", pp., giving full Intltruct10bs In tbls new 
and beautiful art, seut post-paid for 10 cU. 

100."a'td I,ictures, 60 ct&. They are Headll, LlllU1tlcapel!, Animals, 
Birds, IntlectlJ, Flowen, Autumn Leavell, Comic Fignres, &e. 
Tbey can be easlly tnt.usferred to any article eo as to imitate the 
most beantlhtl painting. Also, 6 beltutlful GEM CHROMOS ror 10 cta. i 60 for 50 cts. Agents wanted. Addreaa �. L PA.TTEN & 00 •• 162 Wlllhlm 8treet.. New York. 

Ladl'es c.n m.ke $5. d.y In their own city or town. AddreBB ELLIS M'F'G Co., Waltham, MasB. 

THE LATEST AND BEST COMBINATION S.sh Lock .nd F.stener. It looks both the upper .nd lower S.sh 0 r the Window with one Rod. Agents W.nted .nd Rights for S.le. Address B. FISCHER, Columbus, O. 

Get the TOM THUMB TELEGRAPH. put up In neat 
little boxes cont.lnlng working sounder. telegr.ph apparatus, battery, key, wlreB. and chemlcalB, complete, 
re.dy for oper.tlon. Price $8.50. with full directions. 
Can be Been in practical operation at the U ScientifiC 
American tt Office, 37 Park Row i at Packard 'B BuslneBB College. 805 Bro.dway: .nd m.ny otber pl.ces. Besides 
telegraphing, maJlY beautiful experlmentB can be made, 
such .s the m.gnetlc curves. electric light. lifting 
weights, making compaBBes, mallJletlzlng knives, electro-plating. &c. F. C. BEACH & CO., m.kers. 2'6 
Canal St., near ClP.nter St., New York. 

IMPORTANT FOR ALL CORPORATIONS �.ND MANF'G CONCERNB.-Bnprk'. Watchman'. me Detector. capable of accurately contrOlling t,he motton of a watchman or patrolmall at the dL1rerent et&-tlons of his be.t. Send for clrcul.r. 
I. E. BUERK, P. O. 80I 97'9, B08ton. Ma .... N. R.-The sult agalnst Imhaeuser & Co., of New York. 
-:::. ���.n��m���a���\n�f¥�fi�emt· & 1!oo.ci��!�fi� Ing. contrary to the order of the Court. aad especl.lly the clock with a series of spring. In the cover. and marked 
�1�:8 ?i��4On �'ii?�n����llt���ea?{ w'lN ����' 
lInlrtolaw. 

MANUF ACTURERS OF The celebrated Greene V.rl.ble Cut-Olf En�lne; Lowe's P.tentTubul.r .nd �'Iue Boilers' PI.ln Sllde V.lve St.· tlon.rh Hoisting. and Port.blo Engines. Boilers of .1. kInds. ,;team Pumps, Mill Ge.rlng. Sh.ftlng. &c .. Silk 
ll:n�:t�.?th��:�n�a���eM:���a��:r1��mcfo�:�!�fl��: IBt'B ToolB; for JudBon'B GovernorB and Stop-ValveB; 
�'i"�'ll��to�k�'i8riiAJ�U�·I1I:fW�I��.P��'W-�18��: WORKS PATERSON. NEW JERSEY. 

Pond's Tools. 
ENGINE LATHES , PLANERS, HRILV-,&c. 
Send for C.t.l0l'ue. DAVIIl W. POND. Succe,"urto LUCIUS W. POND. \Vorce@ter, illa�8. 

CENTENNIAL DRILL CHUCKS AHE A SUC
) CESS. They hold 1-64 to � In. and warr.nted. Sent hy mall, prepaid. for $4.25. Send for ncw reduced Price LIst of Lathe .nd Drill Chuck. 

A. F. CUSHMAN. H.rtford. COlin. 
PERFECT 

NEWSP APER FILE 
--:0:--

The Koch Pat�nt File. fIn preBervlng' neWBPa;JcrB. 
�af��lg� �'e���e'd�mlu�:ct:ib��B t�ei�cr�����il��g���i� RIOAN and SCIENTIFIC AMERICAN SUPPLEMENT can be sOJDplled for the low price of �I 50 by m.lI. or $1. �5 ar· the o,�c iEoJTtr ��da A�f F.R7 CAN. '�1�r�l�t(.leB k ��������!f�r every one who wlBheB to preBflrvc the papp.r. 

Address MUN"N & CO., 
Publishers" SCIENTIFIC AMERICAN." 

© 1876 SCIENTIFIC AMERICAN. INC. 
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