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(31) J. L. W. asks: How can I prevent the 

twisting of belts 7 A. By using a good quality of 
belting, setting the pulley true, and lacing the 
belt even and straight. 

(32) G. W. G. says: 1. I am about building 
a steam yacht 36 feet long and of 7 feet beam. Are 
there any objections to using iron for the hull? 
A. We see no objection to using iron. 2. Of what 
thickness should the iron be? A. About � of an 
inch thick, or lcss. 3. Would galvaniled ir:m be 
the best? A. Galvanized iron will be best on many 
accounts. 4. Would it be advisable to use side 
wheels? A. If the boat is to be generally run ;n 
smooth water, side wheels will answer well. 

(33) J. B. F. asks: What shall I use on the 
pOint of a smail drill to prevent it from clogging 
and heating, in boring copper, silver, and gold? 
A. Lard oil. 

(34) R B. says: I sent you last June the 
dimensions of a tow boat I was building. At her 
first trial trip we started out with 65 lbs. of steam, 
and made the run of 2 miles in 11 minutes, the pro
peller making 109 revolutions per minute, and the 
steam being cut otr at I. of the stroke. She has a 
been running and towing ever since, and has 
proved herself to be one of the best boats in Bal
timore. She has towed a three-masted schooner, 
laden with 750 tuns of coal, 20 miles in 3).2 hours, 
and made the run back in 2 hours. She has a 16 x 
16 inch square cylindcr. Her dimensions are as 
follows: Length 60 feet over all, width 14 feet,depth 
of hold amidships 7 feet. She draws 7 feet 4 inch
es water aft and 4 feet forward. Her propeller is 
6 fcet in diameter. She cost about $9,000, complete. 
A. You seem to have a very satisfactory and pow
erful boat. We are much obliged for your letter. 

(:35) F. M. L. L. says: What kind of power 
is best for operating coal-mining machines? A. 
Compressed air or steam. 

(36) F. W. B. says : Wishing to build a 
dam and to put up a mill, and having on hand a 
2! inch turbine wheel, I desire to learn If, by suit
able gearing, I can use the wheel for the small 
amount of work to be done, say not over 5 hours 
grinding per day, or from 20 to 30 bushels? The 
head of water is from 20 to 25 feet. A. As you 
have a wheel that can exert more power than is 
needed, you will scarcely experience much trouble 
in reducing the etrect somewhat. 

(37) E. B. asks: 1/\ hat is the best method 
of straightening stencil plates, after cuttin� the 
letter�, so that they will lay flat on the work? A. 
Place each plate on a lal'ge block of wood, then 
straighten it with a small block of wood and a 
light hammer. 

(38) S. K. J. says: III your issue of Janu
ary 1, you speak of the conductor in Mr. Edison's 
experiments llOt requiring insulation, and eay 
that it may be wound round large bodies of metal. 
Will these bodies of metal, round which it is 
wound, yield the spark? That is to eay, will the 
"etheric " 1Iuid leave its conductor and pass to 
the mass of metal, and can the spark be obtained 
from the mass? So also in the case where it has 
trailed aloog the ground, or in the water : can the 
spark be obtained from the

'
ground or the water? 

Its nractical application dcpends on this very im
portant point. A. It Is now generally believed 
that the" new force" referred to is electricity, 
consequently it should be subject to electrical 
laws. Provided insulatIOn is good, we would, 
therefore, expect to obtain spal'ks by induction 
from the bodies about which the wire is wound. 

(39) W. K. asks: What is the best remedy 
for leaks round the fI ues and seams of a steam 
boiler? A. Caulk the leaks. 

(40) J. H. L. asks: 1. How are the electro
magnets in the Gramme magneto electric machine 
wound, to make the poles come in their centers? 
A. The armature coils are wound separately, the 
Inside end of one coil being connected to the out
side end of the one next following. Wires also 
lead from the junctions to strips of metal attached 
10 a cylinder of some insulating substance. The 
latter is placed on thc armature axis. The coils, 
for what are called the "field magnets," are all 
wound one way, but the connections are so ar
ranged that north and BOuth poles come on oppo
site sides of the armature. If coils with like ends 
pointing in one dIrection are put on a magnet, 
simil'lr poles will be produced at opp<'site ends of 
the latter when the inside ends of the coils are 
connected together and the outside ends joined to 
a battery. 2. Why could not the frame and mag
nets be cast in one piece, making the magnets of 
cast iron? There would be no work on this part 
but to bore out the journals and cover parts in
tended for the electro·magnets with copper, thus 
savin,!, considerable cost. A. They are now made 
that way. 

(41) R B. asks: Which is the correct way 
to connect a throttle valve on an engine, that is, 
which end of the valve should take the steam 
first? A. The steam should enter on the under
neath side of the valve, so that it can be packed 
whether the steam is on or otr. 

(42) J. N. P. says: In an article in your is 
sue of January 29, the writer claims that the 
breakage of band saws is due to the saw being 
obliged to turn a wheel or pulley, which causes 
friction, straining of the saw,etc. Could not that 
be very easily remedied by turning the pulleys by 
a mechanical movement, independent of the su w? 
A. The device mentioned is already in use. An
other and a beautiful device supplies the supple
mentary outer rim on the upper or loose pulley. 
The friction of the supplementary rim is sufficient 
to turn the loose or upper wheel. But when the 
lower or driving wheel is stopped suddenly, the 
upper or loose wheel turns inside of the supple
mentary rim, which etrectually prevents the sud
den jerk on a thin narrow blade, which causes 
most of the breakage. Another device Is to belt 
from the shaft of the driver to that of the upper 
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or loose wheel shaft, so that, when the lower shaft 
is suddenly stopped, the belt stops the upper one 
also.-J. E. E., of Pa. 

(43) L. R asks: What is the best substance 
as a non-conductor of heat, which can be packed in 
a cavity in iron? A. A mixture of % plaster of 
Paris and 7B alum is a good one. 

(44) O. H. Y. asks: What is the fastest 
speed at which it i s safe to run circular saws ? A. 
Nine thousand feet per minute, that is, nearly two 
miles per minute, for the rim of a circular saw to 
travel, may be laid down as a rule. For example : 
Run a saw 12 inches in diameter, 3 feet around the 
rim,at 3,000 revolutions; 24 inches in diameter, or 6 
feet around the rim, at 1,500 revolutions; 3 fect in 
diameter, or 9 feet around the lim, atl,OOO revolu
tions; 4 feet in diameter, or 12 feet around the 
rim, at 750 revolutions; 5 feet in diameter, or 15 
feet around the rim, at 600 revolutions. Of course 
it is understood that the rim of the saw will run a 
little faster than this reckonmg, on account of the 
circumference being more than three times as 
large as the diameter. Shingle and some other 
saws, riveted to a ca,t iron collar or very thick at 
the center and thin at the rim, may be run with 
safety at a greater speed. 

(4.'l) E. D. E. asks; 1. What is the small
est shaft, 14 inches in length, that I can put in a 
steam engine, the crank being 2 inches long and 
the pressure on the end 600 lhs.? A. Use a 1).2 inch 
shaft. 2. What is the best iron for the purpose? 
A. Low Moor iron or Ulster iron. 

(46) G. B. C. asks: Can you give me a good 
recipe for lathe cement, for holding small articles? 
A. Use beeswax 1 oz., resin ).2 oz., pitch ).2 oz.; 
melt, and stir in fine brickdust. 

(47) D. L. R asks: After a current of elec
tricityhas paseed through an electro-magnetic en
gine and done its work, what becomes of it? Does 
it not pas� on in its circuit? If it does, why will 
i t n o t run another engine of same capacity? A. 
The energy i s  absorbed in performing the work. 

(48) G. S. D. asks: 1.  Will a magnet, 
placed near a piece of Iron or steel, impart its 
magnetism to the iron and steel to that extent 
that an equilibrium between th'" two bodies will 
take place, and so that neither will have any pow
er to attract the other? A. No. If the iron or 
steel is free from magnetism, there will be attrac
tion ; if not, there will be attraction or repulsion: 
attract'on when unlike poles are opposed, repul
sion in the opposite case. 2. Will an artificial 
magnet always retain its magnetism in full force, 
without any los8 from any cause? A. No, unless 
special precautions are taken with regard to it. 3. 
Is an artificial magnet as strong as a natural one ? 
A. Artificial magnets can be made with power 
greatly exceeding that of natural magnets. 

(49) T. P. says: Joshua Ro�e writes the 
most intere"ting articles in your journal. This 
makes it a pity that he should say that, to divide 
the circumference of a ci rcle into 60 equal part., 
"we have only to divide the radius of our circle 
into 10 equal parts to get the required dIstance." 
;, . 111 "Practical Mechani�m," No. XLI, the divi
sion of the radius of a circle was given as an aid 
to setting the compasses approximately; it was 
not intended to imply that by such a rule the nom
passes could be set correctly to the exact distance. 
We are obliged to T. P. and other correspond
<lnts for calling our attention to the matter. 

501 W. S. says, in reply to J. B. R, who 
asked for a solution to clean articles after brazing: 
I have succeeded by dipping, while hot, into a di
lution of sulphuric acid in water. 

MINERALS, BTC.-8peclmens have been reo 

.eived from the following correspondents, ani 

�xamined, with the results stated: 

G. H. S.-It consists mainly of sesquioxide of 
Iron and silex.-R. n. J.-It is argentiferous gale
na.-S. P. W.-Write to Professor C. D. Cope, Cor
responding Secretary of the Academy of Natural 
Sciences, Philadelphia. The petref\ed wood is not 
rare enough to be of much value. 

S. asks: What amount of flour of both 
grades is contained in a bushel of good wheat, and 
how much bl'an and other refuse ?-H. V. saH: 
We get from a cow milk of whicn the cream is of 
a lIght red color, as if there were blood in it. Can 
any one tell me the cause and the remedy?-(1. W .  
C.asks : H o w  can I repair a rubber comb ?-S. asks : 
Is there any veterinary college in America ?-H. G. 
H. a�ks : How can I make the tlcxible composition 
of which toy heads are made, which looks some
what like vulcanized rubber? 

COMMUNICATJONS RECEIVED. 
The Editor of tne MCIENTIFIO AMERICAN ac· 

imowledges, with much pleasure, the receipt 01 
original papers and contributions upon the folio .... 
!ng subjects : 

On the Ocean. By C. O. 
On Spontaneous Generation. Dy S. R. 
On Cleaning Qhimneys. By W. P. E. 
On a New Motor. ByA. F. G. 
On the Mississippi Jettie3. By E. G. F. 
On the Life of Matter. By J. R. 
00 a Pneumatic Tube and Carrier. By A. D. H .  

Also inquiries and answers from the followi!)g : 
B .M . Jr . -C. P. S.-J. E . -W. S .  M .-J. L .-Z. & S . 
w. C.-C. D . -W .  M.-A. B .  C .-R. K.-F. C .  W.
N. Y.-B. D. W.-N. J.-F. C . -.J. T. B . -R. C .  N.
tv. D.-J . McB. S.-E. T. D .  

ruNTS TO CORRESPONDENTS. 

Correspondents whose inquiries faU to appeal 
should repeat them. If not then published, they 
may conclude that, for good reaaons, the EditOl 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta
bUlty of inventions, MSignments, etc., will not be 
published here. All such Questions, when initials 

only are given, are tarown into toe waste basket. 
aa it would fill half of our paper to print them all; 
but we generallytake pleaaure in answering briefly 
by mail, if the writer's address is glven_ 

Hundreds of inquiries analogous to the follow1!)!! 
are Bent: "Who makes galvanometers, and what 
do they cost? Who makes an economical rotary 
engine, and what is Its cost? Who makes ice-ma
king machinery? Who sells the best amateur 
printing press? Who sclls barber's chairs? Who 
sells agricultural machinery? Who makes ma
chines 1"01' tearing up tarred rope? Who sells the 
Gramme magneto-electric machine?" All such 
personal inquiries are pnnted, aa will be observed. 
LD the column of "Business and P ersonal," whicb 
is speclallv set apart for that purpose, subject to 
the charge mentioned at the head of that columr. 
Almost any desired information can in this way 
be expeditiously obtained. 
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INDEX OF INVENTIONS 
FOB WHICH 

Letters Patent oftbe United States _ert' 

Granted In tbe Week EndlnS' 

February 1. 1876, 
AND EACH BEARING THAT DATE, 

rThose mar!'"ed tr) are reissued pat.:nts .l 

Annunciator, electric, E. Gray ........ 172,993 

Bale tie, T. Bailey ....... ........................ 172,917 

Bale tie. Burrow & Nichols . . . ... ...... . . . ... 172 ,FI·I:l 

Bale tie, J. C. Hlethmii!ler ......................... 172,936 

Bale tie, R. S. SteHton ....... ... ".. .. 172,8()7 

Bales, check: for, J. C. Riethmiiller ........ ....... 172,937 

Bathing apparatus, D. Jewett ............ ... ...... 173,015 

Bed bottom 'prIng, W. R. Van Hougbton ......... 173,090 

Bed bottom, spring, J. C. Fish ........ ............. 172,9':-17 

Bed, camp, F. A. Leavitt .......................... 172,883 

Belt coupling. J. K. P. Shelton .. .... .............. 173,1\71) 

Belt stretcher. F. L. & W. SpIess ............ ...... In,On 
Blrd cages, awnIng for, A. Ii Mood ............... 173,OiO 

Boat, submarine torpedo, J. Jopling ........ ..... 173,018 

Boiler explosions, preventing, C. "'. Sulzbach ... 17'2,898 
Bolt thread cutting machine, R. W. Deely ........ 172.8;')1 

Boot, Bennett & Barnard . .. .. ........... 1i2,957 

Boot heels, trimming, A. McDowell . . . . .. . . . . . .. . . 172,8RH 
Boots, nailing, W. C, Budlong ........ ............. 172,9 tl 
Boot soles, etc ., screw wire for. E. Fromentin .. . 172,!190 

Bottie and jue 10ck,.J. "\-Y. Robards. .. ........ .... ti3.0(i1 

Bottle-corkini:' machine, M, S. Valentine ...... . . .  17:l,(Jq,:� 

Bottle neck. M. S. Valentlne ........ ............. . .  1n.OR8 

Brick machine, C. S Bigler . . .. ............ .. . . .... 172,"'64 

Button, cuff, G. F. Sparrow . .. . . . . . .. . . . . .. .. . . .... 17�,895 

Buttoner. shoe and gloye. J. A. SmIth........ 172.R93 

Camp stool, W. G .  PhlIIDS .. . ........ ... . ......... 17R.051 

Can nozzle, oil, S. S. Newton.... .. .. " ......... 172,929 

Can.oll, J. Knowlden ....................... ........ 173.0�3 

Can-sealing de"ice, R. Wells ........ ............... 173,093 

Can-soldering ma.chine, W. J. Gordon .... . ... . .. 172,921 

Cane juIce, extractIng, A. MItchell .... . . ........ 173,039 

Car axle, S. & S. L. Hall .... ....... . .. ........ 173,000 

Car axle, dIvIded, I. C. Plant . ....................... 173,056 

Car brake shoe, W. H. Ward .......... ............ 172,,'1::17 

Car coupIlng, W. BIshop ... . ... 17�,958 

Car coupIlng.W. Camp ........ .. .................. li2,816 
I'ar starter, A. H. Crozier.... .. .. ............. 172,915 

Car, stock, J. R. McPherson..... ... 173,035 
Cars, trough for stock, C McIntosh .......... ..... 173,03� 

Cars, ventUatlng, E. E. Hargreaves ............... 173,003 

Carpet cleaner, C .  Elsa.sser............ . .... 172,919 

Carpet ,!retcher. H. S. WIng ................... .... 173.097 

Cartridge shells, making, Frazier et al .... .... .... 172,853 

CastIng chilI. moldboard, J. OIlYer (r).... ... .. ... 6,896 

Chairs and stools, base for, ,"V. T. Doremus ....... 1i2,9tl1 

Chair, invalid, C. B. Sheldon ...................... , 173,071 

Chamher, portable, E. Deetz .. ........ ..... . .. 172,980 

Cheek hox, resmurant, A M. Putnam ............. 172,892 

ClOCk, elec!rlc, H. J. �heehy.... . ...... 173,072 

ClockworK torpedo, J . •  J opling ....... . ... . ...... . 173,017 

Clothes sLlck and tongs, S. Poole ........ ...... .... 172,891 

Coal bunker, L. C. SmIth ........................ .... 172,8�9 

Coal scuttle. J. PfeIfer (r). ............. ....... .. .. 6,898 

Colter, S. T. Ferguson ........ . . .................. 172.872 

Corkscrew, W. R. Clough.. .... .. .. .. .... ..... ... 17�,868 

Corset, H. M. Chapman.. ............. .......... 1 n,!l69 

Corset, M. J. C VanorPtrand ........ ...... ...... .  li2,901 

Cotton piCKers, supporter for, W. J. Lynch ...... 173,100 

Crank speeder, ,J. D. Hazlet ... ............ ... ,. ... 17;,005 

Cream tartar. mal< ing, J. W. Haas . ................ 172,999 

Croton 01I, applyIng, J. W. Elllot ............. 112,Hil 

Cullnary veBsel, H. H. H u ntley .................... 172,857 

Cultivator, N. C. Cole.. .. ........................ 172,869 

Cultivator sweep. etc., E. Halman (r)........ . .... 6,887 
Curry comb, F. D. Baker............... . 17 2, NR 
Gurry comh, C. \V Salar1ee (r)........ 6,900 
Curtain rollers, cord guide for, T. Noonan . ....... 172 }.:89 

Cutlery. table, J. D. Frary ....... " ............ 172,87,1 

Cuttmg apparatus, C. '""heeler, Jr ...... .. . . . .. 17:� ,O!l4 
Daml er. W. Culveyhouse . ... . .. ............ ....... 17�,914 

Digger, potato, W. Peebles......... . .  .......... . 172,826 

Door sprinJiZ A. A. Stimson....... .... .. ....... 173.080 
Door spring attac�ment, C. E. �flller, • • • . . . • • • • . .  172,"187 
Dress shield, F. Wittram .... ... . .................... 172,941 

Drilling machine, rock, Ball & Owen .... . . ...... 172,9�9 

Eaves trough �anger, Abbott & Trlssler ... ....... 172,841 

Eaves trongh, wooden, N. M .  Miller .. . ......... 173 U:37 

Electroplating, cobalt, T. Adams, .Jr .............. 172.R62 
Elevator, hyuraullc, T. Strbins ............ . ........ 17�,8!)(J 
Elevator,mortar and trick, F. Barnett ......... . .  172.950 

EmbosEing machine, J. Steinlein ... ............. 172,f'31 

Engine and water wheel, S. Lucas ..... ,. ..... ... 17:�,030 

Engine, direct-acting steam. ,\V. H Wllcox ...... .  172,H:19 

Engine ji!;ovrrn'Jr, steJrn M. W. Shapley .. ........ 173,[j(i9 

En�ille, portable steam, H. M. DufPhy . ........... 1i2,rl16 

En�inAs. valve for dIrect acting, C. Rogrrs . . .. . 17.1,O()3 

Rnvelope, J. 8. Woodworth .... ... ................. 172,91.12 
Evaporator, C. W. & E. A • .Jones...... ...... .. 173,01 

EYaporator. C. W. and E. A. Jones....... . ..... 173.016 

Eyeglass, C. C. Parker .... . .............. 172.932. 173,000 

Fare hox, C .  T. Armstrong ...... . . .. . . . . . . ..... . .. .  172,944 

Fats, etc., rendering, W. E. Andrew ............ , 172,9J2 

Fence.portahle, A. Todd ........... . .... ..... . .... 172.�N 

Filters, construction of, J. F. Crease 172 , fl4!J 

Fire arm, breech·loading, Anson & Deeley ........ 172,94:� 

Fire escape, J T. Cowles ........................... 1n,97tj 

Flag st ff holder, Pincus & Hart ............... 1'i3,055 

Floats, manufacture of, L. B. Benton ......... . . .. 172,95h 

Flour and meal bolt, Bllgel & Graham ..... . .. . .... 17i1,074 
Flower pots, makIng. L. A. McNeil . .... ........ 17 2,820 

flutln� Iron, F. R. Sutton . . ....... .... .. .......... 173,082 

Fount and brush for llqulds, I. M .  ROBe ... ....... 172.064 

Fracture apparatus, C. R. Parker ........... . ... . . .  173,051 
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FruIt dryer, J. J. yuncker ............. ............ 173,099 

Furnace. cupola, E, Voisin ......... ............... 17� ,886 
Furnace, hot air, J. F. Pease ............... ... ]72,890 

Furnace, slag, treating, J. Plarer (r)..... 6,894 

Furnace, door frame. etc., J. C. Longla.nd ........ 173,0'28 

Game board • •  J. Endcrharter . . . . . . . . . . . . . . . • . . . . . . .  172,918 

Gas tap, F. St. J. Jones . . ..... . ................... 172,881 

Gate, L. F. �'J'azee ... ........ . .......... 172,852 

Gate, E .  C .  Oppenheim .. . ........ .. ............. 172,930 
Generator, sectional s eam, B. Densmore (r). ... 6,893 

GIggIng machIne. Gerber & Woelfe!.. ..... ....... 1n,99 1 
Glassware, manufacture of, T. B. Atterbury ..... In,�46 
Globe holder, H .  ll. Stlllm"n . .. . ... ................ 172,832 

Grain binuer, G. W. Nichols .................. ..... 172,045 

Grain hinder, C. A. Postley ........ . ............... 1';2,933 

Grain dryer, C. B. Stacy ............................. 173,078 

Grappling Ilook, Beeman & Phifer . .. , ....... ..... 172,95t 

Grate and hot wat!!r heater, C. D. Harver ....... 173,004 

Greellhou�e rnfter, F. A. Lord .. ................. 173,02� 
Gun cotton,etc.; making, F. Greening ............ n2.995 

Gun wiper, E. ':\Icl. lir{'gg ............ .............. 17�,996 

Hair curler, U, J. Hopper ....... , .................... 172,855 

Hame, \V, fl, Kirl\:lwr.... . . .......... ..... ... 173,022 

Harne, A. !.�, W cakes .. " .. " .. ,' , .. " .. " .. " .. ,' " 17a,0�2 

Harnesi, H. 11, Crost! ................. .. ...... 1n,978 

Harness clasp or coupling, Salmon & Cogswell . . . 173,066 

H�rrow, J. �I. White ....................... ........ 17�,838 

Harvt'ster, A. U. Hrese (r) ........ . .. 6,t:'�9 

Harvester guard finger, �I Stone ........ ..... ..... 173,081 

Hal'Yester rake, J. ilarnes .. . . . . . . .. ... . . . . . .. . . .. . .  17 l,u52 

Harvester rake, S. W. !\lorrisoll ... ............... 173,0,",2 

Hal'Ycster rake, J. F. Seiher ling . ... , ..... . .... .... 17 2,102 

Hay luader, W. Cook............. .. 1'72,972 

Heater and filter, feed water, J . .!rmstrong (r).. . 6 891 

Illnge. sprIng, J. G. Reynolds .... .......... .. _ .. 172,935 

IIod, D. Nolan ........................................ 172,888 
Horse feed. manufacturing, n, H. Beach . ........ 17:c!,863 
Hose Louplings, clamp for, O. T. Earle . ......... 172.9.32 

(roning apparatus, Wiles & Adams ........ ........ 173,096 
.Jack, liftlIlg, H. W. Cornell . . . . .. . . . . . . .. . . ... .. . .  172,�73 
.Jaeks, lifting, J. O .  Joyce . . . . . . . . . . . . . . .. . 172,924, 172,925 

Knitting machine, J. H. Vinton . .... . . .... ... . ... .  172,940 

Knitting llluchin@, circular, W . . Franz ............. 172,989 

Knitting machine, rotary, O. Twomllly ........ .... 173,086 

Lamp, J. K .  Hicks.... .... ................ . ..... 172,923 

Lamp, Sherwin & Hoople ....... , ................... 173,0;3 

Lamp, street, P. S. UnderhilL ........ ......... .... 178,087 

Latch, rev(,lsible knob. B. Erhe .... " ............ 172,920 

Latch, reversible knob, C. S. J{'nnIngs ............ 172,880 
Lathe centering deYlce,.J. E. F. Leland ........... 173,027 

Leather, waterproofing. )1. BIrd ............... 172,908 

Letters. forming pm furated. Hobertson & Pearce 1i3,062 

Lock combination, 1V. H. Bachtel ..... ... ......... 172,905 

Lock for doors, Jenks & Pease ................... 17�,859 
Loci\: fur drawers, etc ., W. H. Tarlor......... 172,8(}9 

Loom let-otl motion. G. E. Taft . . . .  . ........... 172,833 

Looms, rewinding warp in, L. J. Knowles ......... 172.fl26 

Lubricator, steam cylinder, E. McCoy ............. 173,032 

Meat. preservinl!, A. Helzen................ . ... 172,878 
!\Iedical composition, M. J. Rogers ................ 172.828 

Metal surfaces, ornamenting, L. ll. Smith .... . ., 172.894 

Meter, tluld, T. W. Lune ........ .............. ... . 173,024 

�Iilk pan cover, A. F. �Iorgan . . .. . .. . . .. ... .. . .. .. 173,041 

!\1I11stone and spindle. reversible, H. D. Coleman 17�,847 

Minerai wool, J. Player (r)... ........ 6,958 

Mining coal, etc., machine for, J. Gull1cher ...... 172,R75 

M;tering machine, C. S. Benjamin ...... . . ......... 1i2,955 

Mold board. J. OIlYer (r).... ...................... 6,897 

Motor, E. Anthony ............................... ... 172,!)()J 

Nail plate feeder, Leach & Dearborn. • • • • • • .  . • • • • •  172,860 
Newspuperftle, H .  S. Xoble ................. . . ..... 173.017 

Nut lock. S .  A. Brumbaugh .... ........ .. ....... 172.960 

Nut lock, F. W. C.rpenter .......................... 172.967 

Nut lock, J. T. Parks . ... . . ......................... 172,,'124 

Nut lock and bolt, Deeds & Toole . ...... . .. ....... 172,870 

Organ, reed, J. R. Lomas.... . .................. 1 n ,884 
Ornamenting surfaces, M. 1. McColl .... . ......... 172.818 

Pan llfter. G .  W. Conrade ........................... 172,R48 

Paper bag machine, Josett ant.! Ross . .. . . . .. .. .. . .. 172,019 

Paprr barrels, mold for making, E. Hubbard ...... 172,856 

Paper cl1p .nd welgbt, J. CaIn ..... ................ 172,963 

Paper binder, temporary, W. Chase ............... 172,96l:1 

Pencil holder, lumber, O. Cleveland , .. ...... 172,867 

Pencil, pocket, M. Safford ............ .............. 173,065 

Pencil, pocket, D. �L Somers ...................... 173.076 

PIck. J. T. Fewkes ................... .............. 172,964 

Picket stake. ,"Y. A. Durrln .............. .. .... .... 172,917 

Plllow sham, KnIght ant! Abbott .................. 172.859 

Pin, safety. A. V. Sargent. ................... .. .. 173,067 

Pipe, tobacco, H. n. Stephenson .. ........ ..... 173,079 

PItcher, L. ll. Woolfolk ............................ 173,098 

Pitman.J. D. NIx ... .... ........ ....... .... ..... 173,Oi6 

PitllllIl or connecting rod, clastic, R. Adams .... 172,903 

Pluntel'und plant setter, L. H .  Page ... . ... ...... 173,04!J 

Planter, COl'll, A. C. Kent ............... ...... 173,020 

Plow. W. A . •  Iennlngs ........ ........ ......... ... . 173,014 

Plow, sldehlll, J. Neff. Jr . . . . ........ . .. . . .. .. .. 172,928 

Plow, sulky. J. Pn.ttyson .... ............ ........... 172,825 

Pneumatic �ignal, ,Yo E. Prall ............ ......... 1;2,934 

Poke, .J. P. Olp .... . . . . .......................... ... 172.823 

Post driver, 1. 'V. Norton .. ... ... . ... .. .... ..... . 1ia,048 

Press, baling, Campbpl1 and King ... ......... .... 172,g65 

Press, steam drying. S. Swartl . . . . . . . . ............ 173,089 

Printing and embo�sing skirts, H. J. Davies (r). 6tFl92 

Printing pres�, C. B. CottrelL... \72,974 

• rinting tnk apparlJ,tus, C. B. Cottrell 172,975 

Printing ink apparatus, S. D. Tucker .... 173.085 

Propeller shuft8, et[�., raisIng. Atkinsonetal ... . 172,9�5 

Pump, W. D. Baxter.... .. ......... ............ 172,842 

Pump. bllge, W. W. Turnbull.. ...... . ............. 1n,�OO 

Pump, steam, J. �Iathiefl,on, ... .................. 173,031 

Punching and clltting machine, etc" H. 'Visler. 172,840 

Hail road rail joint, A. B. Ibbotson .. . . . ........... 173,012 

nail road rail!', treating, A . •  J. Gustin .... ........ .. 172,998 

Ratlroad signal, F. Culham... .. ................. 172.979 

Railroad FlI�nal, .T . 1>. HughsoD ... ................ 173,008 

Ballroa I tie, A . • 1. Leveque ........................ 171,R61 

£{ailroati time signal, II. H.  Ford .. .... .. . .... . . .. 172,873 

Hake, hand,E. Brown .... . ......... ... ...... 172,866 

Rake, horse hay, M. C .  Burr ... ............ . .. 17��,961 

Refrigerators. J. Fink . . . . . ........... .... 172,985, 1'42,986 

Reinholder, E. B. Guild.... .. . ............ ... 172,997 

Bnnning gear, G, 'V . Gilmore... ............ . .  172,992 

Safe, kitcllell, G, ,,�. Bollenbacher .. ........... .. 172,909 

�aw, scroll. ,J. and \V, F. Barnes ... .. ........ ]72,951 

�awteetll,settlng. L, O. Orton ........ 172,931 
�cales, "latfurm, W. \-Y. Reynolds (r).... 6,RR8 
�craper, rOllfl, I-!, A, Haw.... . ....... .. , ..... 172,,'176 

Separator. grit., 'V .. M . •  Jackson . .  " ................ 1i3,013 

SewIng mnchine plates, Caner and Sloan ......... 1.2,966 

Sewing machine treadle. E. J. 1 lIrtler ............ 172,835 

Shears, T. Humphries ... ... .. 173.010 

Shears, revol\illg, H. \V, Dpelr ... . ........ ........ 172,850 

Sheet metal. cuttinl!,.T. M . •  Jay .. . . ............... 172,R79 
Shutter, metallic, ,\V, H. Havens ........ ...... 172,922 

Skimmer and fork. E. E. Flagg .................... 172,988 
Smoke bells, makIng. J. S. & T. B. Atterbury (r) 6,886 

Speaking tube annunciator, J. R. Creighton . .... 1i2,913 

Spoke-tenoning machine, J. G. Peace .... .... .... 173,C52 

Sq uare and hevel, carpenter's, E. Simonin . . . . •  , . 172,938 

Square, tlnner's, D. H. Metcalf ... ...... .... ... . .. 172,821 



S tairs, S tewart and Conwell ................ ...... 172,830 
Btave-cuttlng machlne, Burns and Wase . • • • • • • • • •  172,962 
S tench tr.p, L. Br.ndels ........................... 1'l'�,865 
tltencll pl.tc, s. W. Reese .... ..................... 173,058 
Stool scat, B. 'Y. Myers ............................ 173.044 
Bto,'e anti furnace, J. F. Quimby ................ . 173,057 
Stove, base·burnlng, E. Smith (rl................. 6,890 
Stove funnel attachment, H. Vatter .............. 173,091 
S tove grate, G. R. Moore ....... , ........... ...... 172,822 
Stove, oll, E. R Blood .............................. 173,101 
Stove pipe joint, D. R .  Brownlow ................. 172,844 
Stove, base·burmng, E. S mith (r)... ............. 6,889 
Stove tire· b.ck wall, J. C. Burdin ................. 172,912 
Sugar carrier, movable, A. Mitchell . . . . . . . • • . . . . . .  113,038 
Surveying instrument, S chneider and Kraft . . . . • •  173,068 
Suspender and other loops, J. ,"V. Uradley ........ 172,959 
Swarm box, A. Harbison ........................ , ... 173,002 
Table. folding, G. K. HolI ......................... 173,007 
T"ble, Ironing, .J. Closs ............ ............... 172,970 
Table" writing, J. H. Hodder ................ .... 173,006 
Tog and seal, combined, E. A. Locke . . ........ 172,927 
Teaching penmanship, copy for, A. A. Connolly 172,971 
Telegraph coupler, G. F. Green ................... 172,99( 
Tent, F. A. Leavitt ........ ........................ 172,882 
Thill couplIng, W. U. H.nby ....................... li3,OOl 
Tinncr's fire pot, J. H. Whitling .................. 173,095 
Tire upsetter, C. H. Reynolds ..................... 173,060 
Tobacco, etc., stripping, D. H. Hull ............. 173,009 
Tobacco pipe, H. B. S tephenson . ................ 173,079 
Tongs for coal, etc .• L.oJ.Baldwln .............. 172,906 
T rap, tly, D. S. Kidder ............................. 113,021 
Treadle, Barujum and Dlal. ........................ 172,953 
Treadle, H. H.eese ....... ........................... 173,059 
Valve, pressure. "F. A. Cramer .................... 172,917 
Valve, rotary, J. F. S weet .................... .... 173,084 
Vehicle, "".cket. band for, J. G. Letler ........... 173,026 
Vehicles. side bar tor, E. J. Spronl!' ............... 172,939 
Vessels, ballasting, ,J. A. Bldwell.. ............... 172,907 
\Yagoll tongue, F. Larson ......................... 173,025 
' Vash bench, J. B. Fellows ......................... 172,983 
\\Tashlng machine, Camp and Osterhout .......... 112,964 
W.tch case spring.!. N. Hopkins ................. 172,827 
Watch, stem-winding, A. Philippe ................ 113,053 
Watch cannon pinion. Hunter and Moseley ...... 173,011 
"Tatchman's time detector, A. Meyer ............ 173,036 
"Tater closet valve, J . . K Boyle ................... 172,843 
'Vater pressure regulator. E. Hays ................ 172,877 
'Vax leaves. tool for veining, M. J. McColl. ..... l'i2,819 
'Veil ii, ventllatlngdrh'en, J. Suggett ............. 173,103 
Wheel or pulley, E. Brown ......................... 172,910 
WlndmlII, W. F. Mann ............................. 172,885 
WlndmlII, E. S. S mith .............................. 173,Ui5 
'Vlndow washer, .A . •  J. Mosher .................... 173,043 
'nndow weather strlp,.J. S. Mclntire .... ....... 173,034 
'Vrench, J . •  J. Grant . ........................... 172,854 

DESIGNS PATENTED. 
8,!I81i.-FAN.-S. M. Dudley, Dctrolt. Mich. 
8,!l37.-LoCKET .-G. \V. Gill, Philadelphia, Pa. 
S,9:l8 -IlADGE.-J. F. N.ulty, Philadelphia, Pa. 
8,�:3n to 8 ,941.-ToBACco PI PES.-L. Nax, Phlla., Pa. 
S ,912 .-GLASS DISHES .-.f. Proeger, Pittsburgh, Pa. 
Ht�143.-CIGAR S'l'AND.-'V. E. Ryder, Sing Sing, N. Y. 
8,9-l·I,-BuEABTPINB, ETC.-C. T. Sloan, New York city. 
H,!I-15.-TYPE.-D. ,V. Bruce, New York city. 
8.916.-CARD RECEIVER.-G. E. H.tch, E.st C.mbrldge. 

Mass. 
H,�ln.-FuRNACE BRICK,-G. H. Nott, Hyde Park, Mass. 
tI,H48.-SADDLE CLIP.-M. S eward, New Haveb, Conn. 
8,!U9.-ARX CILURS.-M. S ulzbacher, New York city. 
S,950.-ADYERTISING CARD.-.J. P. Thomas, N. Y. city. 
8,951.-TEA S ET.-'V. C. Beattie, Taunton, Mass. 

IlCHEDULE OF PATENT FEEB, 
On e.ch Cayeat .... ............................... .... 810 
On each Trade marl< .... ............................... 8211 
Un tiling each applicatlon for a P.tent (17 years) .... 81 11 
On Issuing each orlgln.1 P.tent ........................ 820 
On appeal to Ex.mlners·ln-Chlet ..................... 810 
Un .ppe.1 to CommiSSioner ot Poteats ........ ...... 820 
Un application tor Reissue ........... ................ 830 
Un tiling . Disclaimer .................... .............. 810 
On an .ppllc.tlon for Design (3)! years) .. ......... !111 0 
Un .ppllc.tlon tor DeSign (7 years) ... ........... ... 81iJ 
On .pplicatlon or Design (14 years) ........... ...... 830 

CANADIAN PATENTS. 
LIST OF PATENTS GRANTED IN CANADA, 

January 28 to February 5, 1873, 

5,632.-H. Varner, Montre.I, P. Q. Fruit gatberer. 
Jan. 3l, 18i6. 

5,633.-E. B.rtlett, Rentrew, Onto Machine tor digging 
and picking potatoes. J.n. 81, 1876. 

5,634.-B . •  nd C. Hickox, Branttord, Onto Breast Iron. 
Jan. 31, 1876. 

5,63.'\.-P. WIlIl.ms, Detroit, Mich., U. S. W.gon body 
and hay rack. J an. 31, 1876. 

5,636.-F. Br.mer, Little Falls, N. Y., U. S. Wbeel har· 
row. Jan. 31, 1H76. 

5,637.-F. S. Malloch, BrockvlIIe, Onto Rounding and 
straightening met.llic rods, etc. Feb. 2, 1876. 

5,638.-L . •  nd J. G.tI·ney, Osgoode, Unt., et al. Combl· 
n.tlon and burgl.r-proot lock. Feb. 2, 1876. 

5,639 -A. J. MIlIlktn, S mith's Falls, Onto S hirt bosom. 
Feb. 5, 1876. 

5,640.-C. E. Carpenter, S yracuse, N. Y., U. S. S ide 
plalter. F eb. 5, 1816. 

5,611.-G. H. Little, Pe.bodv, M.ss., U. S. Injector 
and ejector. �'eb. 5, 1876. 

5,642.-C. A. Sh.w, Boston, M.ss., U. S. Nail-cutting 
machine. Feb.�, 1876. 

6,ti43.-J. L. Whiting, Boston, Mass ., U. S. Making 
brush handles. Feb. 5. 1876. 

5,641,-W. Pearson, Phll.delphl., P •. , U. S. Hoslery
sewln� machine. etc. Feb. 5, 1816. 

5,6·'5.- W. Vn8sle, Hamilton. Onto Lamp holder for sew
Ing machi nes. (i'eb. 5, 1876. 

5,6-16,-P. K. Dederick, Albany, N. Y., U. S. Wire bal· 
ing tie. Feb,!), 1816. 

5,647.-W. T. Nichols, M.ywood, Ill., U. S. Ro.d 
scraper. Feh. 5, Ib76. 

5,64l.-E. D. Wright et "I.. Sprlnglleld, Vt., U. S. L.mp 
chimney. Feh. 5. 1876. 

5,tiI9.-F. G. Farnham, Hawley, Pa., U. S. Glove fast· 
ener. Feb. 5, 18"'i6. 

5,6;"JO.-C. Corby, London. Onto :Sut lock. Feb. 5, 
Iffi3. 

51fi51.-W. T. Doremus, New York city, U. S .  
hase. Feb. 5 ,  1Si6. 

5,652.-C. E. Patrlc, S prlnglleld, Ohio, U. S .  Grain 
drill and scedlng machine. Feb. 5, 1876. 

5,653.-E. Curtlss, Findley, Ohio, U. S. Cider mlli. 
Feb. 5, 1Hi6. 

5,65L--H. Pl'erontntne, Montreal, P. Q. Hand blower. 
Feb. 5.1876. 

5,655.-E. Fisher, Kincardine, Onto Macblne tor cut· 
t.lng boiler plate. Feb. 5, 1976. 

5,656.-S. Warrick, Montreal, P. Q. Steam enelne. 
�'eb. 5, 1876 

J eientifte !merieJn. 
5,657.-A. J. Grlmn, Lowell, Mass., U. S. Hydro.carbon 

burner and gas generator. Feb. S,1876. 
S.65B.-N. S eibert, S a n  Francisco, Cal., U. S. Lubrl· 

c.tor. Feb. 5, 1876. 
5,659.-J. J. Hathlnger, Hyde Park, Ma BH., U. S. Car

pet sweeper. Feb. 5, 1876. 
5,660.-J. L. Wbltlng, Boston, Mass., U. S. Making 

brushes. Feb. 5, 1876. 
5,661.-H. Dlsston, Philadelphia, Pa., U. S. H.nd s.w 

and handle. Feb. 5, 1876. 

Back Page - - - - - - $1.00 a line. 
I081de Pa�e - - - - - '75 cen\8 a line. 

Enwavingsmay head advertisements at thesame rate 
per line, by mwsurement, lUI the letter pre88. Adver 
tisements must be received at publication office as 
early as Friday morning to awear in next i88Ue. 

W t d To Manutacturersand Patentees-Usean e ---tul patented .rtlcles tor manutacture, 
suitable tor sale by bardw.re dealer.. C.sh will bel.ald 
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LESSONS IN MECHANICAL DRAWING. 
By Protessor C. W. MacCord. Tbls excellent se· 
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are Involved. Any perSon with slate or p.permay rapidly 
learn. The series will embody the most abundant 11IU8-
tr.tlons tor all descriptIons of dr. wing, and wlII torm 
the mOBt 1Jaluable treatise 1

�
on the subject ever bubli8hedi 

gH"iM'tit6 c:-: Gltl CA 1- M'ii�"lE��l\'T �lt
T:'�e \�-

structlons wlll be worth to the possessor far mure than 
the ye.rly cost ot the p.per, which Is only $5. The series 
wlll be llIustrated by prob.bly not leBs than 500 speCial 
engr.ylngs: ad<led to which will be the m.ny plates .nd 
engra vings of the finest examples of machinery and en· 
'tlneerinJl works, contained in the regular hsues of the 
SUPPLEMENT. The year's numbers ot tbe Supple· 
ment wlll, it is expected, contJLin not less than 2,(0) en
gravings, and a vast amount of reading and useful scten. 

iitiMI'
t
z

r
���

I
,
0
:f? Pa��

b
:"�Pt

��w �o�l
ea
JIDgI���� �:: 

10 cents. To be had ot all News Agents througbOutth 
world. 

DEVICE FOR TRUING, S HAPING, AND S HARP-
tec.f�!�F :��!bW °

t.SV�(llWI'IG��
ee

l
s·cJ.

I
:"�h1;a�

f-

Ladl'eS can make $5 a day In their own city or town. 
Address ELL I S M'p'G Co., Waltham, Mass. 

THE ORIGIN OF LIFE AND S PECIES. A new Theory. 
Price 10c. Addre8s J. B. POOL, West Pittsfield ,  Ms. 

rI""HE LATEST AND BEST COMBINATION 
S.sh Lock .nd Fastener. It looks both the upper 

and lower Ra.h of the Window with one ROd. Agents 
Wanted .nd Kight. tor Sole. Address 
__________ B..:.... 1' 1 SClijo;t�, ColumOus, O. 

DREDGING AND DITCHING M,H.:HINERY 
The lateet, most extensive, and successful machl-
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r
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tlon. and economy By M. A. Brlesse, M. E. A most 
excellent 8 nd. "\'aluable paper upon the su bject. COD
talned In SCIENTH'1C AMERICAN SUPPLEMENT No. 
8. Price 10 cents. To be bad at this omce .nd of all 
News Agents, 

A MACHINIST, WITH $5,000, CAPABLE OF 
managing men and manufacturing specialties, can 

secure a prolltable Interest In an old established bouse 
now doing a large trade. Address MANUFACTuRER, 
care of Amerlcao Engineer. Baltimore. 

Pond's Tools. 
ENGINE LATHES, PLANERS, DRILLS, &c. 

L��'lM0{v�a����,eW�!�e;; .���. S ucce,sor to 
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grOSCope tor Fltty Cents by Mall. 

T�s�n�lcato���2���rl!!¥t�!'?��?Pc�;rate 
as tbe costly ones. Room. beated by turn aces or stoves 
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quences, otbers keep water on tbe beater. Tbe Hygro
,cope sbows at a glance wbetber tbe air Is too dry or not. 
AGENTS WANTED. CHEMICAL HYGBOSOOPE Co., Pblla. 
TMPORTANT FOR ALL CORPORATIONS AND � MANF'G CONCERNS.-Baerk.'. Watehman'. 

mo��n �W:'�\�in�l��
I
:a�:o��:

a
:�

l
lb';'���

I
�� s'fa! 

tlons ot bls beat. Send tor clrcnl .. , 
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lng, contrary to tbe order ot the Court, aDd especl.Uy tbe 
clock wltb a serIes ot springs In tbe cover, and marked 
�1��1 ?�irl:P;�' On ���:r!n����lI
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Todd & Raft'erty MachineCo. 
MANUF ACTURERS OF 

BOIS�Hld. B �ilG INII G&rdiner's p&t. Centring' Squ&ring Att&chllled 
FO R ALL P U R PO S E S . FOR 

IF" Che.p. simple, dur.ble, .nd elIective . .A'lI LATHES. 
LIDGERWOOD M'F'G CO.,1651'e .. 1 St, N.Y 

(OLO'"'"ROLLEO· 
� SHAFTING . .  
Tbe t.ct th.t thiS sh.ttlng h.s 75 per cent gre.ter 

strength, a finer Ilnlsh, and Is trner to gage, than any 
otber In use,renders lt undoubtedly the most economic. I. 
We are also the sole manufacturers of the CZLEBRATED COLLINS' PAT. COUPLING, and furnish PulleYd,Hangers, 
:��i1c�I��

e 
t�

08t approved NlJi\'s lr�'K J�M�r��d on 
Try S t reet, 2nd .nd 3rd Avenues! Plttsburgb,'P •. 

190 S. Canal S treet, Chicago, II . 
I<F' S tocks ot this S h.ttlng In store .nd tor s.!e by 

�Mlt�rA.gt�
A

c�, )�r�h�n':����'s¥.�S;: Y. 
PIERCE & WHALING, Mllwaukee, Wis. 

P A T E N T  

:!��!!:!!te��a�n�!.��� otHng Sa w Arbors, and other wood· working machinery S A.WOUD'S MACHINE CO" l 91 Liberty St N Y ' send for Circulars, etc. 67 S udbury Sr., Boston. 

I-IOUSEHOLD ORNAMENTS. By George M 
Hopkin.. A f.per cont.lnlng directions tor the easy manufacture 0 a great variety of beautiful objectH f;)r the adornm ent of the parlor and the home of wood 

but llnlshed In Imlt.tlon of bronze w.re, Includln� v.se. 
urns, medallions. card receivers, brackets m atch �ales ' 
picture fr.me s, and hund reds of other articles. With /; Illustr.tlons. Price 10 cents. Cont.lned In S CIENTIFIC AMERICAN SUPPLEMENT No. 7. To be h.d .t this omce and ot all News Agents. 

IT Send tor Pampblet and S ample ot work. 
Improved Solid S teel Cutters tor 
��d�

I
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S 
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by the 
B .  C. MACHINERY CO'l 

BattIe Creek.. Micb 

Blowars 
FOR 

All Purposes 
The C HEA P E  S T  

and DEST now in use. 
ALL WARRANTED. 
EXETER MACHINE 

WORKS, 
Sole Makers, 

140 Congreea St , 
Boston, MIIB8. 

STEAM BAND SAW 
AND VENEES-CU'.l'TING MILL, 

186 to 200 LEWIS ST., toot 5tb & 6th S ts., E. R., N. Y 
Always on hand, FULL S TOCK ot SEAS ONED 

Hard-Wood Lumber 
AND CHOICE FIGURED VENEERS, 

The LARGEST STOCK I The GREATEST 
VARIETY I The Lowest Prices I 

IT Enclose Stamp tor Catalogue and Price-List. 
Orders bv mall promptlY and taltbtully executed. 

Water Wheels. 
More tban tOnT times .. 

many ot Jas, Lelrel's 1m· 
���:� W ����

l
l'i. o;e%�l�� 

than any otber kln<1. 24 
sizes malle, ranging from 

1,\ ��affolt���� ,-c,·.--;.c.,·.c.,,· eTcry 

INDIA RUBBER 
For Inventors and the Trade, made intt any,pattern 81 

���\'a���';[I��8t.
H. HOLTON, 4 5Gold St.,New York 

THE UNION IRON MILLS, Pittsburgh, Pa. 
The attention 01 EngIneers and ArC'illtects Is c.Ued 

to ollrlmprovcd Wrought·lron Beams and Girders <p.t
en ted) , In which tbe corrDound welds between thp stem 
ond nanges, which bave proved so (,bjectlonable In the old 
mode of manufacturing, are entirely avoided. Weare pre· 
(lR.red to furnish all sizes at terms as favorable as can be 
3���I:g,\,! �:�U:���:i; C��� J:I�

c:I&�:Jlfra�g'f.���If.��� 

THE CENTENNIAL INTERNATIONAL EX· 
HIBITION OF 18i6.-The tull Riston' and Progresl 
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pies 10 cts To be h.d at tbls omce,and ot all news agents. 
All the back numbers. from the commcncement on Jan
uary 1, 1876, can be bad. Tbose wbo desire to pos8ess a 
complete and splendid lIIustrated Record ot tbe Centen
nial Exnosltlon. should have tho SClENTlFIC AMERI
CAN SU PPLEMENT. 

R. �. STATE &; CO., Springfield, Ohio. 
COMPRESSED AIR MOTIVE POWER.-For 
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Works, with dimenEllons. etc. 

With Disston's 
Saws. 
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MITRE BOX CU., 
MlIIers F.lls. Mass. 

pr Send tor Clr· 
cular. 

FOR CHARLIE'S PRESENT. 
Get tbe TOM THUMB TELEGRAPH, put up In neat 
little boxes containing working sounder, telegraph ap
paratus, battery. key, wires. and chemicals, complete, 
ready tor oper.tlon. Price �3.:!O, with tull directions. 
Can be seen In practical oper.tlon at the .. S clentillc 
American" offlce, 31 Park Row; at Packard's Business 
College, 805 Broadw.y: .nd many other places. Besides 
telegraphing, many beautltul experiments can be m.de, 
such as the m.gnetlC cnrves, electric light, lIfting 
weights, making compasses. magnetizing knives, elec· 
tro-platlng, &c. F. C. BEACH & CU., m.kers, 246 
Canal S t  . •  near Center St., New York. 

Bollinger's Patent 
Turbine 

WATER WHEELS 
AND 

Mill Machinery, 
;:r }4'or Circulars, address 

YORK MANUF'G CO., 
York, Pa. 

HOME-MADE TELESCOPES.-D1rectionB for 
their construction, with engr.vlngs .howlng the 

proper arrangem�nt ot lenses .nd tubes. By Prot Van 
Der Weyd •. Price 10 cts. Contained In No. 1 of SCI IIN
TI]I'IO AMZRIOAN SUPPLZMENT, to be had at this Office, 
and ot all news agents. �THI8 MOUSTACHR prOUUCCli by the use of 

DYKES BEARD Jo�LlX1R without luju ••• nr will 
'1,· forfdt $100. Safe nnd !lure. With ful

'
l direct'DIL t . postpaid.25c. A. L. S"fTTlf k Co .• A,R"t!l, Pain.-

. '  tine III. N. R. For rl HF.AYY GROWTH use 
·.,1 �'-<>"'--�';"n """" ;,,, .. thi" roIHl"f', �LLIPTICAL GEARING. By Prof. C. W. Mac

Cord, ot the S tevens Institute ot Technology. 
Ith RIght En gravl!Jgs. A most cle.r and exc ellenl 

expositIon of the sob)ect. Price 1P cents. Contained 
In' 'S clentillc Amerlc.n S upplement," No. 2. To be bad 
at this omce, andot all news agents. 

D ISSOLUTION-CHIPMAN, HOSMER & CO.
The xortnershiP heretotore existing between N. P. 
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wlII contJnue the buslnes8 at his Omces. 637 F S t. ,  Wa.h
ington, D. C.-WaShington, Jan. 26, 1876. 

Machiner.1 of Improved Styles tor making 
SHINGLEH, BEADING AND STAVES. 
Sole maKers ot the well known IMPROVBD LAW'S PATENT 
��i�:��r:a�D HBADt�\�'btt�
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rI NII TOOLS 
For Machinists, Jeweler8, Engravers. Watchmakers, 
Amateurs, and others. Also, a tine assortment ot File 
���S::�e�

I��:ulg���, at FRAS S E  & CO.'S, 62 Chat-

IRON BRIDGE BUILDING-A complete de-
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AMERICAN S UPPLEMENT, 10 cents per copy. To be 
had at this office, and of all news agents. 

CENTENNIAL DRILL CHUCKS ARE A SUe
J CES S .  Tbey hold 1-64 to � In. and wa'· ranted. Sent 

t.sr'�}
l
t�[��!�d ��1�4c1-"uck

s .. nd tor new reduced Price 
A. F. CUS HMAN, Hartford, Coan. 

BEAUTIFUL EVES-BLOOMING 

ROSES 
Strong Pot Rosts, Buttable for immediate flowering, 

sent •• fely bl mati, postpal�. Five splendid vorletlel, 
.. 11 I.beled. 1!I1 12 do. 82, 19 do. 83. 26 do. 84, 33 do. 8�. For 10 cents e.cb. addItIonal I one Mall'
nificent Premium Rose t·O every· dollar s wortb or
dered. Send tnr our new GUIDE TO R OSE CUL
TURE. a.<1 cboose trom over 300 lln.·et sorts. We·are 
the largest Rose· Growers In America, and tbe only ones 
"llowlng purcbaflers to make their own ltelections. �8.t-
�8J�'i\'W clh����!�e'i;'!,ow����"#es I HG�o� !��:e8t:' 
Co., Pa. 

NIIW BOOKS. 
C PONS' ENGINEERS' & COXTRACTORS' � Book ot Prices of M.cblnes. Tools, Ironwork, .nd 

Contractors' Matcrlal, tor 18i6. Thick 4to, 544 DP., $8. 

P
HYSICS OF THE ETHER. By S, T. 

Preston. 8vo, cloth. JO. 

P
ROGRESSIVE LEt' ONS IN APPLIED 

SCIENCE. Part 3.-T, ,gonometry, Vision, Sur
veying Instruments. By Edw.rd S.ng. Engravings. 
8vo, Cloth. $[.25. 

D ESIG�J�G BELT GEARING. By E. J 
C. Welch. 8vo, paper. 20 cents. 

* * 
* .Descriptive Catalogu.e sent mail:free. 

E. 4: F. N. SPOD, 446 Broome Street, N, Y. 

QN THE CAUSES OF KNOCKING IN HIGH 
PRESSURE ENGINES. By Joshu. Rose. W!tb 

.N ne I£ngravlngs. A vt'luable practical treatl!t� Price 
�O cents. contained In NOR. 1 .nd 2 ot ,. Sr.1entillc Ame
rican Supplement," to be h.d .t this olllce, .nd of .U 
news agents. 

PERFECT 

NEWSPAPER :FILE 
--:0 :--
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and price reduced. �uhscribers to the SCIENTIFIC AlIB· 
RIOAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
su"plledtor the low price of �l.:!o by m.lI. or $l.�5 at tbe 
o

,�h
o
J ime"" lUER¥Ci N. ,���r
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everyone who wishes to pres�rve the pa.per. 
Address MUNN & CO., 

Publishers "SCIENTIFIC AMERICAN." 

© 1876 SCIENTIFIC AMERICAN, INC. 
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