
J citutifit JmtritlUI. 
(1S) S H. L. says: I have some very soft 

castings of iron ; while cutting a thread on them, 
all the cuttings stand on end. What is the caUBe? 

A. Magnetism, created by friction produced by 
using a dull tool. 

(19) W. H. G. aSKs: 1. What will be the 
etrect of carefully retempering a good quality of 
steel,say a tap 1� inches in diameter and 15 inches 
long, carefully repeating the tempering 5 time8? 
Will the rise of thread be increased or decreased? 
A. No.2. Will the cutting quality be atrected? 
A. Yes, It will deteriorate. 

(Sl) H. W. G. asks: Why do kerosene 
lamps, espec1ally those made of brass, SWEat oil, 
or why does oil collect on the sides of lamps filled 
with kerosene? A. It Is due to the evaporation of 
the oil drawn up through the wi"k by capillary at
traction while the lamp Is not In use, which Is con
densed in part upon the cold surfaces of the lamp. 
Try an airtight cap. 

(82) H. R. E. asks: Can you give me a re
cipe for an Ink for writing on zinc, that will stand 
the action of sulphuriC acid? A. No. The sul
phuric acid will dlssulve the zinc at once. 

aga.Inst the aeriform anvil at a point whcre the at
mosphere Is far less dense than It is here; so In 
the case of nitro-glycerin, the rock strikes the at
mosphere with such a velocity that It has the etrect 
of .. solid mass, and the rock is shivered by the 
blow. 

(40) E. W. P. asks: 1. What will dissolve 
gutta percha? I have tried naphtha, but without 
success. A. Gutta percha Is dissolved readily by 
benzole, chloroform, blsulphlde of carbon, oil of 
turpentine,and the essential oils generally. 2. Will 
It answer for mending rubber? A. Yes. 

At a certain elevation, above the lower portions 
of the earth and beneath the summit of the higher 
portions, there Is a line termed the thermal line, 
bAcause the stratum of the atmosphere at that 
hlghtis warmer than the strata either above or be
low It. What Is the cause of a greater heat In this 
stratum than is found elsewhere? A. The exis
tence of this thermal line has only been made 
known recently; and until the investigations of 
Glaisher and others are more advanced, explana
tions would be mere guesswork. 

(20, E. II. says: I am an engineer on a tug; 
ber boUer is constructed In locomotive fashion, 
with 42 fiues 2% inches in diameter; firebox is 4x3 
feet. The fiues in the firebox end leak constantly. 
If I stop them and blow out, tbey stop leaking, 
but commence to leak agaln as soon as I bave oc
casion to carry a hot fire. A. Probably the tubes 
are too close together, so that the circulation is im
perfect. If so, more moderate firing and steam
ing will doubtless be the only remedy. 

(SS) F. M. asks: Is there any way to temper 
machinists' tools, such as straight edges and 
squares, without warping them? A. Make them 
out of old saw blades, which require no temper
Ing. 

(41) J. H. H. asks: 1. Can you give me in
formation as to the temperature required to melt 
copper, zinc, lead, Iron, and brass? A. Copper 
1990° Fah., zinc 773°, lead 617°, cast Iron 27SO°. The 
mcltlng point of bra38 Is variable, and depends al
together upon the proportion of Its Ingredients. 
2. How can I make insulated wire for battery use? 

Do rays of light from the sun approach the 
earth in straight lines? If they do not, In what 
kind of ilnes do they approach it? A. They move 
In straight lines until they encounter the earth's 
atmosphere, when they are bent Into Irregular 
curves by the dltrereni refractive powers of the 
various strata of the atmosphere. 

(S4) F. B. S. asks: How can I make the 
eggs of Pharoah's serpents? 'A. These are little 
cones of sulphocyanlde of mercury which, when 
lighted, give forth a long, serpent-like, yellowish 
brown body. Prepare nitrate of mercury by dis
solving red precipitate In strong nitric acid as long 
as It Is taken up. Prepare also sulphocyanide of 
ammonium by mixing 1 volume sulphide of car
bon, 4 strong solution of ammonia, and 4 alcohol. 
This mixture Is to be frequently shaken. In the 
course of about two hours, the bisulphide will 
have been dissolved, forming a deep red solution. 
Doil this until the red color disappears and the s0-
lution becomes 01 a light yellow color. This Is to 
be evaporated at about SOO Fah , until It crystal· 
izes_ Add little by Uttle the sulphocyanlde to the 
mercury solution. The sulphocyanlde of mercury 
will precipitate; the supernatant liqUId may be 
poured otr, and the mass made Into cones of about 
half an Inch In hlght. The powder of the sulpho
cyanide Is very Irritating to the air passages, and 
the vapor from the burning cones should be avoid
ed as much as possible. To Ignite them set them 
on a plate or the like, and lJlrht them at the apex 
of the cone. 

A. Coat copper wire with gutta percha. 
(5S) H. C. Z. asks: What am I to use to 

soften hard rubber balls? A. Boll them for some 
time In soft water. 

(21) O. G. B. asks: What is the best mode 
of constructing a firebox under a horizontal tubu
lar boiler to burn slabs and sawdust? The boiler is 
43 inches in diameter and 10 feet long, with 36 three 
inch tubes. What length and width of grate sur
falle would be required? A. Make the furnace 
from � to % larger than for burning wood. See p. 
59, vol. 3C. 

(42) E. says: I have a fine oil painting o f  
th e  Madonna and Child. I t  i s  30 years old; and 
from age and ill usage It has become badly cracked. 
Is there any preparation by which these cracks can 
be hidden or taken out? A.ltsappearance would be 
Improved by careful retouching and varnishing. 
The taking out of a crack is not possible. 

What kinds of colors are used for coloring stereo
scopic views? A. Aniline colors are used. 

(4a) S. G. R. asks: 1 In preparing glycerin 
we make a lime soap. What Is the cheapest and 
best way of converting that into soda soap? A. 
Who makes such a lime soap with glYllerln? Gly
cerin forms soluble compounds with lime and soda. 
2. What Is the best work on the manufacture of 
soap? A. Morfit's book has a high reputation. 

What can 1 use to give old books a better ap
pearance? A. We do not know. 

COIlKUNICATIONS RECEIVED. 
The Editor of the 8cIENTI:na AJaa.[CAN ac

knowledges, with much pleasure, the receipt of or
Iginal papers and contributions upon the following 
subjects: 

On Proportioning Gears. Dy T. A. C. 
On Parasites. ByD. V. D. 
On Tides. By E. S. 
On Hard RubberThermomet�rs. By J. M. B. 
On Salicylic Acid. By G. H. B. 
On Science and the Pope. Dy G. R. 
On Denti8try. By S. B. P. 
On the Brttlsh Patent Laws. B y  A. H. 

Also enquiries and answers from the foll�. 
F. C. R.-T. F. W.-T. H. P.-E. G. W.-J. B. C.

W. B. H.-W. G.-O. B. T.-A. R. F.-J, W. N.-T.t: 
-F. R.-S.-T. 

(22) J. C. C. asks: 1. What disadvantage 
is there in a small upright double cylinder engine 
with both cranks on one s!laft? I do not hear of 
any such being made. A. There are many such 
engines in use, but ordinarily a single engine Is 
considered simpler. 2. What power could I get 
from such an engine, the cylinders being 2 Inches 
1D diameter and of 4 Inches stroke? A. Horse 
power=pressureon piston In lbs. per square InchX 
speed of piston In feet per minute+33,ooo. 3.What 
would be the best way to set the valves to get the 
mostpower? A. Cut otr steam at about �of the 
stroke. 4. In what relation to each other would It 
be best to set the cranks? A. At right angles. 5. 
Will brass wear as iong, for the cylinder and other 
working parts,as lron? A. Yes. 6. Will the double 
<,ylinder engine give more power than one cylin
der, of the same piston surface as both? A. No. 
How can I make a writing fiuid that Is green 
when first written with, but turns black on dry
ing? A. Take 15 parts by weight bruised gall nuts, 
and 200 pafts water. Boil for an hour, and then 
add 5 parts sulphate of Iron. 4 parts iron borings, 
and 1 part Indigo dissolved In 3 parts sulphuric 
acid. 

(S5) W. S. H. asks: How can I temper & 
thin circular saw, about 2 Inches In diameter and 
f.r thick, without springing i t? A. Heat red hot, 
place between two fiat perforated iron plates, and 
lower Into oU, quenching right out. 

(44) A. S. M. asks: How can I make muffles 
for haking a charcoal composition In, to render It 
porous for filtering purposes? A. Muffies are 
earthenware ovens, usually formed with lID oval 
top and fiat bottom. Tbey open at one end and 
are closed everywhere else, except a few narrow 
slits In the top and sides. 

How Is rubber made to retain fiock, for plano 
covers? A. The fiock Is rolled on while the rub
ber Is In a softened state, by passing between two 
revolving cylinders heated by steam. 

HINTS TO CORRESPONDENTS. 
Correspondents whose Inqll1ries fall to appear 

should repeatthQm. If not then published, they 
may conclude that, for good reasons, the EdItor de
clines them. The address of the writer should al 
ways be glYen. 

(2S) H. H. H. asks: What is the weight on 
the crosshead of a 10x20 Inches engine, with con
ne.:lting rod 60 Inches long and pressure 50 Ibs.? 
Please give the rule. A. The pressure of the steam 
1D Ibs. per square Inch, multiplied by the area of 
the piston In square Inches. To this must be add
ed the weight of the moving parts, when they act 
so as to Increase the strain. 

(24) B. R. F. asks: What is the best melmS' 
of cleaning a basement of roaches? A. Put 1 
drachm phosphorus Into a fiask with 2 ozs. water, 
plunge the fiask Into hot water, and when the 
phosphorus has melted pour the contents of the 
fiask Into a mortar with 2 or 3 ozs. lard. Triturate 
briskly, adding water and J.2 Ib. fiour, with an 
ounce or two brown sugar. This paste Is said to 
etrectually destroy roaches. 

(25) H. J. M. says: I want to construct a 
small boiler for driving light machinery. Will tin 
plate stand a pressure of 15 Ibs. per square Inch, 
the bull"r being 2 feet square by 6 Inches deep? 

A. You can u8e tin If you m"lke the boiler cylin
drlcal, from 8 to 9 Inches in diameter. 
l. What are the yellow shining particles In the piece 
of stone enclosed? A. It Is mica. 

(26) M. A. J. asks: Will a wrought iron 
rod, after being heated a number of times from 
70" to 212° Fah., cease to be atrected as to contrac
tion and expansion by the heat? A. Any material 
under these conditions will have Its coefficient of 
expansion iltrected In tilDe, and after long use may 
cease to be sensibly Infiuenced by cbange of tem
perature. It Is a general law that all machines, 
Including animal mechanism, wear out ill course 
of tlme_ 

(27) R. H. J. fsks: How many gallons will 
flow per minute throngh a � Inch nozzle on a 3 
Inch hose, with 40 Ibs. pressUl'e per square Inch ? 

A. About 7 cubic feet. 2. How much will fiow 
through a % nozzle on a 2 Inch hose with the same 
pressure? A. About l'S cubic feet. 

(28) D. C. C. asks: 1. I have been running 
an engine 22 by 21 Inches stroke, with a \I foot fiy
wheel, making 120 turns per mlnute_ How can I 
find out how many horse power this en�ne is? A. 
The only way to ascertain the power definitely Is 
to make an experiment with a brake or dynamo
meter. 2. Can the steam make any ditference in 
the power when It makes the same number of 
strokes per minute with 40 Ibs. as with 80 Ibs.? A. 
The steam Is, no doubt, wire-drawn, If the engine 
does as well with 40 as with 80 Ibs. of steam. 

(29) C. R. asks: Can I burn a hole about 7 
Inches In diameter through a cast Iron plate near
ly linch thick, by the use of the oxyhydrogen 
blowpipe? I cannot get at it to drill it. A. It 
oould be done, but It would be very expensive. 
We think that if you can reach it with a blowpipe 
YO'l can probably deVise some arrangement to at
tack the materinl with a tool. 

Will soluble glass do to coat a tin vessel with 80 
as not to be corroded by sulphurtc acid? A. 
Yes. 

(S6) N. R. asks: How are wood screws cut? 
I have made a die that cuts the thread well enough, 
but I cannot form a pOint. A. This is done by a 
special patented machine. 

(S7) H. P. G. and others ask: 1. What is 
the nature of an explosion of gunpowder? Does 
it press equally in all directions? A. The etrect of 
an explosion of gunpowder Is simply due to the 
sudden conversion of the grains from the solid Into 
the gaseous state. With gunpowder we have a 
volume of gas, which would normally occupy a 
a space three hundred times as great as the grains 
occupied, liberated rapidly, but still in a percepti
ble Interval, and for this very reason gunpowder 
Is the safest projectile agent thus far discovered,. 
For it, 'IlS In the case of nitro-glycerin, this large 
volume of gas were liberated all but instantane
ously, the strain upon the gun would be so great 
that It would, in all probability, burst the breach 
before It started the baO. 2. Why C oes not the 
ramming, In blasting rocks, blow out before the 
rock splits, for It cannot possibly be made strong
er than the rock? A. See answer to A. J. K., on 
this page. 

(SS) A. J. K. says: A sand blast is made by 
pouring dry sand upon the powder In a drill hole. 
When the powderis explOded, why Is tbe loose sand 
not driven out, and the rock left uninjured ? A. 
The pressure of the gas at the moment of Its libe
ration Is, of course, equal In every direction. It 
must also be borne In mind that before this vol
ume of gas has expanded to the denSity of the at
mosphere It must have displaced a column of air 
which exerts a pressure of something over a tun 
on every square foot of surface. With nitro-gly
cerin a volume of gas, 900 times that of the liquid 
used, Is set free all but instantaneously. It can 
readily be seen that the sudden development of 
this large volume of gas, which becomes at once a 
part of the atmosphere, would be equival<:lnt to a 
blow by the atmosphere against the rock ; or,what 
wouid be a more accurate representation of the 
phenomenon, since the air Is the larger mass, and 
acts as the anvil, a blow by the rock against the 
air. 

(45) J. M. McC. says: We have a large cis
tern under a factory, f.:>r the purpose of holding 
rain water for scouring, etc., which bas lately been 
filled partially with hard water, but prinCipally by 
rain. After letting It stand a few days, we have 
used said water and It really seems as bard as the 
well water. Please to inform me why this Is? We 
are confident that it Is more than half soft or rain 
water. A. It Is probable that there were sufficient 
limp. salts In the hard water to make all the water 
In the cistern hard, when the waters mingled to
gether. 

(46) P. O. T. asks: In estimating the per
centage of tannin In bark, leaves, etc., by means 
of protQ('hloride of tin and muriate of ammonia, 
·how Is the resulting precipihtte mE'asured? A. 
Dy means of a glass-stoppered cylindrical jar, pro
perly graduated to cubic centimeters. 

(47) L. A. ·W. asks: What is the real cause 
of the fulling up of fiannel by washing? A. It Is 
due to a combination of causes, but principally to 
the rubbing; and where soap is used, this action Is 
very much accelerated. 

(48) W. A. P. asks: What is Berlin bronze, 
and how Is It applied on CII.oIt Iron? A. The trade 
does not seem to be familiar with the name_ 

(49) J. II. P. asks: There is something that 
Is put In tincture of Iodine, so that, when the lat
terls applied to the skin, It leaves no staIn. What 
Is It? A. The tincture (so-called) referred to may 
be obtained by adding, to the alcoholic solution of 
Iodine, ammonia or hyposulphite of soda. 

What oan be put Into Ink that will give It a fine 
gloss, something like a varnlsb glOBS? A. Add 
somesugar of milk. 

(50) G. B. McD. asks: 1. Are platina and 
platinum the same? A. Yes. 2. If 10 ozs.225·6 
grains silver be melted with 28 ozs.O·014 grains pla
tinum, what will the nature of the alloy be as to 
malleability, ductility, and specific gravity? 
What will be the melting point of the above alloy� 
A_ Only a trial will answer thi@, as the properties, 

etc.,of the two bodies are not found In the alloy. 
3. Can copper be successfully electro-plated with 
steel ? A. No. 4. How can I procure a list of dates 

(SIl) F. B. a�ks: Will an explosion of un- and number of patents issued by the Patent Of
confined nltro-glycerin upon the surface of a rock fice since 1858? A. This list will be found In the 
split It? If so, why? A. Take a light wooden sur- volumes of the ScIENTIFIC AMERICAN. 
face, say one square yard: the pressure of the air W d against the surface Is equal to about \I tuns, but the (51) P. S. asks: hat is groun lime com-
all" presses equally on both sldes,and the molecules posed of? A. You probably mean sulphate of 

lime or gypsum, also known as plaster of Paris, :::r:�:c�
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��;� It rapidly forward, the res'stanoe greatly increases, der, has the peculiar property, when mixed with for the molecules must have time to change their water, of recombining with the water, and blndposition, and we encounter them In this passage. 

If now we Increase the velocity of the motion to Ing or setting Into a hard mass. To this property 
the highest speed ever attained by a locomotive, plaster of Parl� owes Its value In the arts. 
say one and one fifth miles per minute, we should (52) J. T. asks: Why does a sunbeam, ad
encounter more particles, and find a resistance mltted into a darkened room through a square, 
which no human muscle could overcome. Increase triangular, or other aperture of Irregular contour, 
the velocity ten times, to twelve miles a minute, always form a circular or oval Image on the fioor 
(the velocity of sound) and the air would oppose or opposite wall? A. In cw;e the opening IS of 
such a resistance that our wooden board would be sufficient size, the image will be of the same form 
shivered to splinters. Multiply again the velocity as the opening; but when small, other rays enter 
ten times, and not even a plate of boiler Iron could besides those moving In parallel lines, and (by 
withstand the resistance. Multiply the velocity crossing) approximate the form of the image to a 
once more by ten, and we should reaoh the velo- circle. 
city of the earth and Its orbit, about 1,200 miles a Observation seems to have given rise to and to 
minute, and, to a bodv moving with this velocity, confirm a theory that the nearer to the hOllr of 
the comparatively dense air at the surface of the noon the moon changes, the greater Is the proba
earth would present an almost Impenetrable bar- bility of foul weather; and the nearer to the hour 
rier, against which the firmest rocks mIght be of midnight this occurrence tskes place, the 
broken to fragments. Indeed this etrect has been 

I 
greater the probability of fair weather. On what 

Enquiries relating to patents, or to the patenta 
b.1ity of inventions, assignments, etc., will not be 
?ubllshed here_ All such questions, when initials 
Dnly are given, are thrown Into the waste basket, 88 
it would.flll half of our paper to print them all; 
but we generally take pleasure In answering brlefiy 
by mail, if the writer's address Is given. 

Hundreds of enQUiries anal<>lroUB to the following 
are seLt: "Who sells insulated copper wire? Who 
makes woolen textile machinery (pickers, break
ers, and finisher cards)? Who makes horseshoes 
with movable calks? Who makes balanced slide 
vaives for locomotive use? Who manufactures 
toy balloons? Who sells platinum, and what Is Its 
cost?" AU such �nalmqUlries are printed. as 
will be observed. In the COlumn of "BuB1ness and 
Personal," which Is specially set apart for that pur
pose, subject to the charge mentIOned at the bead 
of that ;J()lumn. Almost any desired information 
oan In this way be expeditiously obtalned_ 

[OFFICIAL.] 

INDEX OF INVENTIONS 
POB WHIOS 

LeUen Palenl of the lJnl&ed 8cale. were 
Granted In the Week endlnc 

April 13. 1875, 
ARD BACH DURING THAT DATIl. 

[Those marked (r) are reIssued patentl.l 

Air compressor check valve. E. S. WInchester ... 161.999 

Alarm box,lIre, McCullough and Anderson ...... 162,086 

Annunciator, electric, E. Gray .................... 162.057 
Arbor, elastic, B. BannIster .....................•.. 162,010 
Bale tie, M. T. Brown ..................•••..•....•.. �62,02S 
Bale tie. J. M. Goldsmith ..••........ . . . ........•... 162,054 
Barrels, vent for beer, Hlnderuyer et al ••••••••••• 162,066 
Bath, electro· therapeutic, J. W. Moliere .......... 162,091 
Bed bottom, J. B. Henion . . . . ...................... 161,960 
Bed bottom. Owens and Chamberlin ............... 162.096 
Bedstead, cet, S. C. Lusk ....... ................... 162,083 
Bedstead fastening, E. Deetz.................. ... 162,039 
Billiard cushion, Held and Bensinger ... . . . . . ... 161.880 
BoUer, steam, F. Hungerford . . . ............ ...... 161,!J64 
Boller man hole cover. H. Col\!n80n ....... ........ 161.981 

Bolt, door, W. H. Birge .... . . . . . . . . . . .............. 162,017 
Boot heels, etc., burnIshing, G. H. Bliss .... .... 161,857 
Boot sole metal fastenIng, G. McKay ............. 162,081 
Bottle, T. W. Synnott. ............................. 162,117 

Bottle stopper, A. Chrlstln ........ ... .............. 161,863 

Brick machine, J. F. Clark........ . ............... 162,030 
Brick machine, I. Gregg, Jr .......... ............. 162,058 
Brldge,lron, J. B. Eads ........ .................... 162.045 
Bridge, Iron truss, C. Kellogg ........ ....... ... . .  162,077 

Bridie bit, H. LOcKard .............................. 162,081 
Br!dle wInker, J. D. Reid ................. ....••.•. 161,900 
Broll'r, G. H. Bliss ............................... . .. 161,856 
BroUer, G. D. Dudley ...........................•... 161,981 
Buggy top, C. Miller ................................ 162,089 

Burial casket, O. M. Allen ........ ... .............. 161,852 
Burner for heating, gas, A. Ehret ....... .......... 161,989 

Burner, lamp, L. J. Atwood . . . . .................. 162.00� 
Burner, ,-apor, J. Benson ........... , ............... 162,016 
Burner, vapor, J. Q Jaynes . . . . ........ ........... 162,076 
Burner lens attachment, gas, M. C. Meigs (r).... 6,318 
Butter pall , C. B. Sheldon ......................... 161,906 
Can, oil, A. Wood ....... .... ....................... 162,llU 
Cap, J. G. Goeb.J.. ................................. 161,876 

Car axle box, K. S. Austin . ..................... 161,922 
Car axle box. J. P Garton ........................ .. 162,051 
Car axle box,J. D. Imboden ........................ 162,073 
Car brake, S. GUzlnger .............................. 161,IW 

Car brake, J. M. Kelly ....... ....................... 161,884 
Car coupling, W. Dorr .............................. 161,9M 
Car coupling, C. Holzner .................. . . . . . .... 162,067 

Car coupling, D. C. MorrIs ......................... 161,978 
Car coupling, A. E. Rowley ....................... 162,103 

(SO) H. B. B. asks: If the tensile strength 
of cast Iron Is 15,000 Ibs. per square Inch, how will 
a fiy wheel rim of 1 square Inch sectional area SUII
tain 00,000 lbs.? A. If the 1j(),000 Ibs. Is tensile 
strain, and the tenSile strength of the material Is 
15,0·'lO Ibs., of oourse the wheel would not re
""tit. 
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atmosphere. TheexplO8lons which have been wit- I accuracy of these observations 18 open to gTIlve 
. nessed are Bimply the e1feot of the 00110\IIII00 1 doubta. 

Car coupling, W. G. Smoot ................... ....• 162,111 

Car heater, railroad, W. B. Hayden •.. •..•.•........ . �6I,8'19 
Car; ... fety paSllenger, J. T. Worley (r)........... ',975 

© 1875 SCIENTIFIC AMERICAN, INC 



Cur safety s-tep,.T. A. IIaa�e . ........... .. . ...... . lrj<l,()f'�) 
Car truck, W. Swarthout ......................... , .. 1(i1t�,m 
Carbureting apparatus, E. J. Fraser (1') • • . •  '.. .. 6,876 
Carpet rag looper, Naylor and Jctfeni'l .....•... • . . . 162,093 
Carriage axle box. H. Hammond .......... .......... 161,955 
Carriage, chtld'st Stratton and Noyes .... .... .... 161t9�7 
Carriage jack, J. G. Baker ....................... ... 162,OIYJ 
Carriage spring attachment, I:. H. (;atfrey ........ 162,O',l7 
CUl'rln?c springs, setting, T. n. De Forest. ... . ... 162.040 
Carriage wheel box die. II. HllUlmond ........ .• . 161,956 
Cartridge belt and holder, N. S. Uos� .............. 162.055 
Caster. table. W. F. Colllcr ..... .... ........ . ....... 161.933 
Casting. makin� moJd� for, C. G,'asijer ... ... .... .. 16'2.056 
Chair. B. F. Allon .. ........................ .... .. 162.001 
Chairs, foot retit for �H!o<Y, P. L. Lumbert. • . .•..... 161. B81 
Cheese vat. A. B. Armloltrong ............ .......... 162,003 
Churn. V. 'Yo Pickett. . . . ...... .. . ............... ... 162.098 
t:lock striking mechantl'lm, n. H. Blakesley ...... 162.018 
Cloth measuring instrument, J. J. Oreenou({h ... 161.877 
Cloth Ulea�uringmachtne. J. I-l. Oolt1. ............. 161.947 
Clutch treadle mechantsm. A. W. Cram ....... .. 162.035 
Commode. portable. I. S. 'Vill1alU� ............ .... 162.131 
Cooktng and washing. stealli. 'V. Cooper ......... 162.(}J3 
Cooler, beer, ll'. Krnnz .................... ......... 16l.07M 
Cooler. ml1k. D. OurDl�ey . .... ........ .. .. . .... ... 161.952 
Cooler. mtlk, A. P .  �Jyers.... .. ................ Hi1,979 
Copytng press damping box. 'V . •  J. rurcell ....... Ifl1,898 
Cornice. window, T. H. Dibhle .... ........ ......... 161.869 
Corsets. manufacture of. C. Gahren .........• ..... 162,050 
Cotton cleaner. McCauley and Crowson ........... 16'J,086 
Cotton g'tn rib. E. 1:. Trammell. ................... 162,125 
Cotton Olleners. beater for. J. E. Crane ...... ..... 161,868 
Cultivator. J. X. Bashaw ....... .................... Hil.R5·;) 
Culttvstor •• J. T. Henderson .............. .......... 161,882 
CultlYl'tor. H. �L Melton (r) ...... ...... ..... '!l.:·.:. 6.879 
Cut�olt'. ratn water. �f. Gmelner ...... ............. 162.033 
Cutter, matcbtng, A. �treit .... ........ ............ 1fi2.114 
Cutting tnstrument, J. G. Baker ........ . ........ 162.on 
Dental articulntor. C. D. Cht1nes ................... 161,931 
Dental fl<lsk, C. A. "�htt". ............... ........ ... 162,129 
Dental pot. C. A. Wilitc .. . ... ................ ..... 1��.I2!l 
Dc�k for chairs. wrHinJ!:'. Park and Woodhouse .. Im.097 
Dc�k hingc Joint, C. H. Presbr(·y . .... . ............ 162,099 
niylder�. lead holder for, S. L. ·Fox ............... 16�.m8 
Domino, C. �I. IIratt. ... ......................... .. . ]62,072 
I)ool'.1\�. C. Hurd ................... ............... 1tl1,%5 
Door and shutter fatltf'ner, D. 'V. Barr ....... .. ... 162,011 
Drawing board. ,,�. R O. Peahody ........ ........ 161.�.l 
j)reage hox. E. �lather .............................. 161,w'11 
Dr1l1, rock, ,,�. ,\�. Uoouwtn ........... ... .......... 161,948 
Drying appnratl1�. f4. T. SW8RCy ........... . ... .. .. 161.990 
E:lr ring. A S. Baker ..... .. ................. ..... .. 161.R53 
Earth closet. M. H. Synge .......................... 162.116 
Electric machine. magneto.)1. G. Farmer .. .... . 161.87.1 
I-:levator. J. W. Metkle ............................. 161.HH2 
Emery grinding machine. Gunn and Wells . .... • . .  161,U51 
"Engine anti meter, rotary. J. A. �tenberg ........ 161,009 
Engine cyltnder,�te8m, J. E. Taylor ... ....... ... 1(j2.120 
Engine, portahle stcam. r. F. LnudllJ . . . . . . . . . . ..• 161.970 
Engine valve gear, O. H. H(!ynold� ... .. ........ .. . 162.101 
Eyeglass. S. D. Burbank ........ ..... ... .. 162.025,162.0'26 
Fabrics. straightentng, I. }�. Palmer .............. 161,896 
Feed-cutting machine Hptkf', O. 'V. Lee .......... 162,079 
Fire brick, compound for. H. �f. Thompson ... .. 162.123 
F1re extinguisHer, C. L. Delmage .. , ............... 162.041 
}'lat tron heater, W. Cooper ........ .. ......... ... 162.034 
}<'looring. ornamental wood, R. Fenn .............. 162,046 
Flour and sugar packer. So Tag-gart. ............. . . 16�.118 
Fluting iron, C. C. Sn,en' ........... . .. . .. ......... 162.104 
Foou , preHeniIlg', H. Oahn ..... ... . .. .............. 161,944 
Furuaee grate, C. H. Harrison .. ............... .... 162,Of>4 
Furnace. heating. W. E. 1VoOtl. ... . .. . .......... .  162.125 
Game apparatuA, D. J. Plf'rcfl .................... . lfH,flSS 
(ffttm(lnt:? cla8t1c seam. H. A. Blanchard ......... 16:l,OI9 
Coas hy elcf'tricity, l1gLtin�, S. Gardinf'r, .Jr. (r).. 6.Si'7 
HaM regulator."!'1. C. F1siler . .... ...... ..... .... . ... 161.�·U 
Has stOf'P, F:. L. Yergllrson ........................ 1til,!l16 
Hate, farm, M:. Gunsbf'nan ................ ........ Ib"2,OO!l 
CHas�, working, fl. F. Chase ........................ 161,R61 
(lrate lmr. G. D. Putnam ............ .. . ....... ... IG1.8��9 
Grate for HtCYes. ,1. young ....... . .... . .. ....... ... 162.1:36 
(�rate for �to,·('s. furnaces, etc .• ,\�. 8tout ........ 161.911 
Hammer drop. II. IIammond ........................ 161,M-l 
Har,cstf"ffl. J. P. Munny (r). .. . ...... . . ..... f::I.�g'2, Ii,&� 
Haryester rake. J. T. Applehy ..................... 161.002 
Hl1rvester rake. A. Pnlmrr .......................... Hi1,9S1 
Harvester wheel, M. l�. and J. )]. Kf'lJar ..... .... 161.006 
Hat hodles. stretching tips of. F. C. Tn)·,or ....... 161.992 
Hat holder. Shaw anti Yneg-PT ...... ...... ......... Ifl2,l09 
Hf.'lId hlock. rerry and D":jght .. ... ............ llit,j;j:,. 
Heater and dryer, T. Cock .......... . . .. ..... , ...... 1fl1.,,-;(5 
Heater, ral1road ear. W. R. Haydcll . . " ........... 1til ,��S 
J]('f'1 and �o](' trlmllllnJ!' mlH'lllc(', G, H. ll!ll'!' .. ... 161,hG8 
Huuk, t'la"'f1 ao.,"el"tt�jn�, :\. 0, V.-Ucox ....... ..... 161.f11� 
H,,]·�t' ro�lar, T. Ch�n1. .... .. ..... .................. 161,H3 
J1or:�(' YOKP, Stratton llnd Olmsted..... .. ........ 1f,1,9S8 
HOj8C�, etr., qnal"tt.!r hoot for. J. P. Gilbert . ..... 162,052 
Horf\(,�, detaching', J. \\'eikf'r� ... .... ..... ........ 161,��>3 
Horseshoe. D. Care)............ ........... .. .. J(H, �j'n 
Ice manufacture awJ Ift:l.chln{', M:1fttn und Beatt. lIH,�lj6 
Ink well, C. n. Brow]l ................... .... ..... .. 1f.1,!f26 
In!'lect�, switch for ktllfng-, f". �\. D0l'11son . ...... 161,870 
Iron int,o steel. convert1n�, S. G. Flagg ........... 162.0J1 
.Jack. hydranllc. E. M. Dudgpryn .......... . .. ...... 162.0·14 
• Tack, Itfting. 1l. Brookflm1th ............ ..... . ... .. 161,n5 
Jack screw. C. K. Marsball. .... .. " ................ 161,974 
Jewelry bezel dte. C. Knapp ...... . ... .... .. ........ lRl.!l69 
Journal for halance whe�lE1, T. V3n D�:ko . . . . • . . . .  lfil,fl15 
Kiln. brick, 8. D. Rader "n .......................... f\,:1�O 
Knife. well, VI. P.. Burton ......... , .... .. ........ 1n2,u13 
Ladder. st<'p, 18anc� and IInll1(hy ............ ..... lrf�,Oii) 
Lamp. S. C. )loDre (1').... .. ... 1;.374 
Lantern. S. H. )!il1er ..... ,. ........ " ....... ...... 16:.!,OC'A 
Logs. mo,ing-. A. n()iJ�(,TR., ..... . ...... ... .. .... ... 1ill, D0:3 
Luom let·off, n. �\. I;rlnin,L::t .. n .... ............ . .. 161)001 
Loom let·otT •• T. Tnrnrr ............. , ....... , ...... 1fi1t�)96 
Loom f-huttle,.J. II. Le �1()yJ)f;' .. " ... . ' .......... 161,9'i'2 
)teat cutter, J. n. Holl1n�el' ................. . ...... 1111,9.,1 
)Ieat, fi!"h. ctf'., prf'f'('rYing • .  \. H. Tnit. .. .. . .. . . . .  1r,-a,ltll 
:\ldal. nnti-frlction. T. Harrington . . ... ... ... ... 1fi2,t1fJ5 
)lllk conductor. E. )fary .... .. ... .. . . ........... 1Gl,�S9 
)1tIl burr!:!. iron, J. G. TIak('r ........................ 1fi2,(l(S 
�lill f.ced regulator, Kenworthy and Yanm�ter . • .  lfH,885 
:,Ioldlng maclline • •  J. Hartzheim ............ .. ..... 1fi1,11:;9 
)Iowlng machine; W. 1,0roy ......... ........ .. .. .. . lR2.082 

J ti,utifit 
PlitT,". n. S. Benson .... ........ ........... ..... . .... .. 162.015 
Plow. gang. T. M. Ntchol . ••........................ 162.<m 
Plow. gang. J. A. Sutherland •.......•............. 162.116 
Plow. sulky. L. W. True . . . . . . . . . . . . .. . •. . . . . . . . . . . . 162.126 
Poker and tongs. J. C. Llbe .....•.................. 162. C80 
Portfolio. J. W. Eaotwood . . . . . . . . . . . . . . . . . . . • . . . 161.872 
PresH for concrete blocks, T. Cook ......... ....... 161.867 
PreR:;t. hay. J. Dugan ......................... . . ... . 161,871 
Pre&J platen. leyer, J. F. Taylor ............... .. 162,121 
Printer's type case, L. A. Martin .................. 162.OM 
Propeller, screw. J. Harringtou...... .. . ...... 162,068 
Pulley or gear wheel. reyerBlng. H. W. Hherrlll .. 161.986 
Pump. air. W. H. H. Bowers ....................... 162.021 
Pump, steam, J. Tes�cymHn ........................ 162.122 
Pump bucket. chain. J. G. Henderson ...........• 161.861 
Pump bucket. chain. W. H .  Kelly . . . . . . • . . . . . . . . . .  16\.967 
Pump pitman connectlon,.J. 1>I. Langley .... .... 161.971 
Punch. conductor's. O. T. Hungerford ........... 162.071 
Punch.metal, D, L. Kennedy ...................... 161.968 
Purifier. middlings. L. Gathmann...... . ......... 161.875 
Hadlator. J. Reynolds ............................... 162.100 
Hadiator, steam, W. H. Shock ............... . .... .. 161,007 
Rafting crib. C. W. Tobey .............. ...... .... .. 16�.124 
Hallway .wltch. W. A. Weant ............•......... 161.918 
Rain water cut-01T1 M. Gmeiner ••••••. •.......... 162,008 
Rake. horse hay. J. E. Wisner ..................... 162.182 
Refrigerator, W. P. Butler ..... ....... ........... 161.928 
Regulator, etc.,steam pressure. J. }:. Watts ..... 161.917 
Rocker, chUd's. A. Bchoenlnger-..... ... ........... 161,005 
Roundahout. J. C. CItme ..... ...... .. .. .. ...... .... 162,032 
Sadd.,. gig. A. OrtOla),er .... .... .......... ..... 10'2.095 
Sash fa!o1tent'r, T . •  J. Carrol1. ......... .. ............ 161.929 
Sash fastener, J. K. Cla!"k ..... .... ... ..... .... .... ]6·�.031 
Sash faslener. I. D. Woolf.. ...... .. ... . ......... 162.(l()() 
Saw mlll, ctrcular. Y. M. CovelL . .... ..... ....... .. 161 935 
Sawmill. circular. J. W. 3f11e •...................... 162.088 
Saw tlet, H. J. GranYJ11e ................ .. ... .. ... ... 161,950 
Saw teeth. W. P. HaIB . . . . . . . . . . . . . . . . . . . •. . . . . . . . . .  lR2.061 
Saws. handle for cross-cut. W. J. Boynt.on • . . . . . • .  162.022 
Scales. H. T. Budge ... .. ......... ............ ..... .. 162,02.J 
Sewing maC'hine, C. H. Palmer ..................... 161.S!)!) 
Sewing machine cover. P. W. Whitney ..... ....... 162.1Z7 
Sewing machine hemmer, J. "W. Robard8 ......... 162,102 
S lears.button hole cutter. ek·., Carter & Rhoade8 162,O�9 
Sheet metal measure lip, A. Cnmmlngli ............ 162,037 
Sheet metal threaded collar •• A. T.plln ............ 161.912 
Shoe laot block lock. F. J. Da,l, ............... Hi2.11:l8 
Shoe shaye. D. Harrington .......................... 161.958 
Shoes,cork 80le for, C. Tbackerey ..... ... • .. ...... 1614994 
Signal •• operating and loeklng .witcb. S.H .Flnch 161.940 
Skate. J. D. Kellogg. Jr . • . . . . . . . . . .. . .. . . .. . . . . . . . .  161.!'8S 
Sower. seed. J. W .T alley •••........ . . . . . . . . . . . . . . . .  161.Wl 
Spark arrester. Humphreys & McCI.ary .........••. 162.()7() 
Spice box. W. A. Wicks .............. ....• ... ....• 162.130 
Spike. C. K. MaTshall ..•............. ............... 161.975 
Spinning machine spindle. J. H. U Moyne ....... 161.888 
Spinning ring hlank. Forehand & Wadsworth ..... 161.!)l3 
Stalk cutter. J. Y. Eckman ..... ........... . . . ...•.. 161.873 
Stf'am and air brake. Burt & Little .. ... .. .......... 161,927 
StockIng heels, re·enforetng, A. C. Carey . . • .•••• 162.0'.28 
Stonc, blo('ks of a rtificial, T. CuClk .............. ... 161,866 

Sto,"". cooking. J. D. Smedley ..... ... .. ......... 161.008 
Stove, gas, E. L. yergurson . .... ..... . .......... .. 161,tt16 
Stove, grate. J. Youn�........ .. ................... 162,136 
StOyeH. magazine fireplace. 8. n. �('xto!J .. 162.1071 162,108 
Stove pipe shelt. M. H. Harman . • . . .. . . . . . . . . . . . . . .  161.818 
Stove cross piece. COO k1 'V. Stout ............ ..... 162,119 
Sugars. refining. F. O. Matthles.en (r)............. 6.878 
Tahle and slicer. combined. T. Witmer ............ 161.920 
Table.lronlng . E .  J. Wolfrom ... . .................. 162.1PS 
Tohle slide. extension. J. O. '-rost ..•.....•.......• 162.()t.I 
Thill coupling. H. A. Lut.tgens ........... ......... 161.tr.S 
Thill coupling. D. W. Thomas ...................... 161.918 
Tile. ornamental wood fioorinr. R. Fenn .... ..... 162 .04 
Toaster or broUer, wire, AyreA et 01. (r)........... 6,871 
Toilet cast�T.Il. "W. B.bhltt . . . . . . . .... .....•.... . . . . 162.006 
Tonlo!'�. 11re. L. Holme" .......... .... . . ..... , ....... 162,C68 
Toolhandle fastening. W. M. '·I.k . .. . ... .. . ..... 161.M2 
Toy gun. Shaw & Smith . . . ........ . . . . . . . . . .. . . . . . . .• 162.110 
Toy gymnast. W. L. Hubbell.. .. ..... .. . ........... 161.963 
Toy watch. P. Bon!l1s. ...... ........... ....... . .. 1€2.020 
Trap. animal. G. W. Brown . ....... ... ...... ..... 161.859 
Trunk fastenln<:. I. W. Valance .................. .. 161.914 
Tuyeres, blacksmtth1�, V. R. Ta.ylor . ., ........... 161,999 
Type rasc, print.er'M) L. A. �flrttn .. ... . .... ....... 162,084 
Umbrella. W. D. Horton ........................... lOI,ll62 
Yehlcle wht'el, E. H all.. ...... .. ... .. .. .. ........ 161,953 
YcJliclc wheel, G. Nelson .. ..... .......... ...... .... 1611980 
Yl'hlcle wheel C',lamp, D. H. Tuxworth ........ ... 1611997 
Yehlcle wheel hnb. Rouse& Stoddard •. . . . .... 161.904 
Vt'h'�leB. sled runner for, T. VI-. Porter ........... 161,985 
y.,odp .... le. J. J. Hally . . . . . •. . . . . .. . . .. . . • . . . . . . . . . 1.il.924 
Yt'lltilntor. 8ftwens & �torse ..... ....... .. .. ... , .. 161,910 
Y:-·rmi1l, kllItng. T. 8. Chtlr�h .. ........ ......... .. . 161,86-1 
Yf'.),,"pl, marIne g-rain, W. & J. lng-Its ....... ....... 162,074 
,-j8e, "'". llort()n .. . ............ ... ... ... . , .......... 162.069 
Yi�{', l'CIWh, J .)f. Poore . . ...... ................ ... 161,984 
Wagon axle "�efn. R. L Azblll.. ...... .. ..... .... 162.005 
""�agl)n hrake. ,,... H. Barrow� ......... .. .. ...... ... 162,On 
',agon n�ke , L. B. �forgan............ ....... Jf1::,09� 
",Vngon t'i'at, 8. GHz1nger ................ ....... .... Hit,!loJ5 
Wa8hl'1g' l1f't. G. Lamh .. ...... ...... .. ..... ...... Ifll,BS4) 
Wa�htng mf.!�hinc, .. i. R. Bnrnf'l" .. ...... ....... ..... 161,854 
Waf'1l1ng m3f'hinc,�. �T. �I(lr('y .... q ..... .... ... ... 161,893 
Wa�hing mac-blne, Fpangler 6' Reich .............. .  16'J,112 
watch Elpring eql1aazrr, C. Ilaneon .....•.....••.... 161,951 
'Vater c·lo .. et ,ah'e, G R. )Ioore . . . • . . . . . . . . . . . . . . .  161.977 
Wtnd wheel. Edward_ & Huntoon .. ....•..... . . . . . .  161.938 
Windmill. J. Hall. . . . .......... . .. . . . . . . . . . . . .... . . •  162.002 
W1nJ twi�ting machinc, A. De MpRtre ............. 162,012 
YoKe, hN·...t(·. �tr1ttnn Jt Olmfolteo. .. ........... . . .. . 1'l11?88 

DISCLAIMER FILED. 

2,8'?9.-CUTLIIBY.-W. Brokhahne. New York city. 
2.8S0.-MEDIOINE.-E. R. Burnham. Chicago. Ill. 
2.881.2.582.-MAGNE8IAS.-C. Phillips. New York city. 

S(JHBDULB 011' PATENT FBB& 
On each Cavea� •••.•.•.•.•.••••.•••••••••••••••.••••••••.• 10 
On each Trade mark ••.• ••.•••••..•..•.•••.•.•••••.••..• � 
On 1!llng each application tor a Patent (17 yeara) ••••.• ll1 
On issuing each orlgtnal Patent ........•....••••••....• 20 
On appeal to Examlners·In·Chlef .••..••••.•...•.•••.•.• 10 
on appeal to Comml.sloner of I'at entl •...•.•..••.•.. 820 
Un application for Rel88ue .......••.••..•.•..•.•• •....• 30 
on ttllng a Dlsclalmer ••••••••••••••••••••••••.•••••••••• 1" 
On an application for De.lgn (au years} .............. 10 
On application tor De81gn (7 yean) ..•.••...•••••••.••• 111 
Vn apllllcation for Design (14 years} .••. •..•••••••.•. 830 

CANADIAN PATENTS, 
LIBT OJ' PATENTS GRA.NTED IN CAliI.A.DA • 

APRIL 10 to 16. 1875. 

4,600.-T. A. EdIson, Newark, X . •  1" r. 8. QUlldruplex 
telegraph. April 10. 1875. 

4,609.-Wm. Josle,·n. Cpper Bedford. P. Q. <;omblned 
grain separator alld fanning mill. Aprll10, 1875. 

4,61O.-M. A . •  Johnson. Hochestel', N. Y., U. S. Lamp 
cblmney protector. April 10. 1875. 

4,611.-J. H. 'Veare el al., Ctncinnati, 0., L 1 fo'. Inodor
ous cooking l"eflst'l. Aprtl 1 0 .  1SiS. 

4,'i12.-C. G. Imlay. Phtlntlelphia, Pa., r. �. }"are device 
for street cars. AprU 10, lEi7S. 

4.613.-11. Aitken. Falklrk. Hcotlan�. ){aktng l11umln· 
atlng gA.. April 10. 1875. 

4.6H.-P. Charland. i'itAmhrldge. P. Q. Mo.-able root. 
April 10. 1875. 

4.615.-E. G1endlllen. Owen Sound, Onto Force pump. 
Apr1110. 1875. 

4,616.-C. Clamond. Parf�. France. Thp.rmo·electric 
generator. Apr1110. 1875. 

4.617.-C. Wheeler. Jr .• Auburn. N. Y .• 17. 8. Cutting 
apparatus for harvester. April 10. 1875. 

4.618.-P. Schofield. Phlladelphla. Pa .• "L. 1'. Steam 
gage cocks. April 10. 1875. 

4.619.-.T. F. Cole. Sophla.burgh. Onto Mothe power 
for churns. ete. .\l'rlll0. 1875. 

4.621).-8. E. Grloeam. Pottsville. Pa .• n. 1". Millstone 
dressing machine. Apt1110. 1875. 

4.621.-W. 8. Sampson. New York city. N. Y .• 17. S .  
?Furnace or.klln with central draft Ilue. Apt1110. 1875. 
4.6Zl.-C .  C. Parker. Aylmer. P. Q. Potato digger. 

Aprll1(), 18iS. 
4.6:?:�.-E. Bartlett. Renfrew. Onto Potato digger. AI>

rlll0.1S75. 
4,fi'M.- J .  EUiott, London, Ont.. Htm", and hay cutter. 

Ap.t110. 1875. 
4.625.-.1. P. Ahhott. Cleveland. 0 .• "L. S. Hanging de· 

vice for eave8 trough". etc. AprU 10. 1815. 
4.626.-.1. Cowman e/ a/ .• Rochester. N. Y .• 17. S. Artl-

1lolal marble and ornamental stone. April 10. 1875. 
4.62'7.-J. �cKell"le. Ktncardln�. Onto Churn. April 

10. 1875. 
4.628.-Wm. W. lngl'shaul e! n!., Cllicago, Ill.. U. S .  

Grain scourer and separator. Mlrll 16. 1815. 
4.629. - J. Mattic e. ChlnguacouBY. Ont. Alternating 

8crew power. Apr1l16, 1815. 
4.630.-L. H. H(,"ert. Sf. .John. P. Q. Cultivator. April 

16. 1 875. 
4.631.-L. H. H�bert. St. John. P. Q. Mowing nnd reap· 

Ing machine tahle. Apr11 16. 1875. 
4.632.-D. McCullough. Kemptvllle, Onto Axle oUer. 

Allrl1 16. 1875. 
4.63S.-Wm. Bowes. Pinkerton. Onto Windmill. Al'rll 

16. 1875. 
4.634.-T. De Witt. Chatham. Onto Plow coulter. Apt11 

16. 1873. 
4. 635.-.James E. '''Isner. Fripndehtp, N. Y., U. 8. Horse 

hay rake. April 16. 1875. 

Back PaP • • • • • • .1.00 a line. 
InRide PaIl'8. • • • • • 711 oentll a line. 

E11{1Tav!1I{1ll may head advert1Be7rnmt.8 at tM II<l'IM rotE 
per line, by me<JJlUTement, (J8 tM letter prull. Adver· 
tl8ement8 m1l8t be recei11ed at pub/1ootton ojJlc� cu 
early OJ! JI'rI.daiI morn�1I{1 to appear in 1Wrt t-'!!l1U. 

�"'OR MANUFACTURERS OF STEEL WATCH 

Ket��
o

J�ir:JR WATCH CASE M'F'G CO .• 
IS1 W. �th;; t .• Cincinnati. Ohio. 

-V--:-:8::-�L::--I.:-,L::-L:--::1i""IIL=L..,E::-D�M�A-C-H.:...::.JN:.::.E· SCHKWf; made t;I.I 
to order. Samples and price list se.ut me. Ii 

� CURTIS M'p'G Co. West Brattleboro, Yt. 

E LECTRICITY: 
Jt.g Theory, Sources, and Appl1catlon. By JOB1\' T. 
8PltA.GrE. 8','0, cloth. with engra,;ngB, � 00 

Contents:-Introductory. Static of yt1etlonal Elec
tl'ictty, �tagneUsm, G!1IYanic Battertef:l, Me-8f!nrement, 
Conduetivtty and ReAistance. Current, ElectromotiYe 
Force. ElectrolYB1s. Ele{"tro·:\f�t.flnurgy, 111�tion[lTY of 
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