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fJ,uttiuttt, anti ft,trttotml. 
l'M C /tared for- lMert/.On under tlli8 Itead i8 51 a L'_ 

Protect your Buildings with Patent Liquid 
Slate Roof Paint. Fire Proof and Elastic and very Cheap. 
Send for Clrcnla r of Price. and Certificates. Ngw York 
City Oil Co., 116 Maiden Lane, New York, Sale Agents. 

Wanted-Second handed photographic out­
ftt in exchange for bnlldlng lot. Address Eox 227, Eliza· 
beth, N. J. 

The cheapest and incomparably best Steam 
Pipe Covering. Am. NOflcondnGtor Co.,Providence,R.I. 

Bac n's Hoisting Engines for Mines, Con· 
tractorfl, Blast Furnaces, &c., adapted to every possible 
dnty. Earle C. Bacon, Qen. Ag't,36 Cortland St., N. Y. 

Wallted-A purchaser for the best Self· 
Raking Attachment for Reaper In the country. G. W. 
Bigelow, Springfield, Ohio. 

Engineering and Scientific Books. Cata· 
logues mailed free. E.& F.N. Spon, 446 Broome St., N.Y. 

Wanted-To manufacture, under contract, 
heavy Machinery, Steam Engtnes, Or·e Crushers, &c., &c. 
Address Herrman & Herchelrode M'f'g Co., Dayton,Ohio. 

Stationary and Portable Steam Engines and 
Boilers. Send for CIrcular. Clute Brothers & Co., Sche· 
_nectady, N. Y. 

For Bolt Forging Machines, and Holding 
-Vises to upset by hand. J. R. Abbe, Manchester. N . If. 

Small Tools and Gear Wheels for Models. 
-List free. Goodnow & Wightman,23 Cornhill,Boston,Ms. 

Wanted-Set of Patterns for a Model Loco­
motive Engine j also, Bet fora Stationary Engine. Small 

,size. G00dnow & Wightman ,23 Cornhll1, Bostoo, Mass. 
BreSS Gear Whee s, for models, &c , made to 

.order, by D. Gilbert & Son, 212 Chester St., PbUa., Pa. 
Notice of Removal-The American Photo 

'Helief Printing Co. (Woodbury PrOCeSb) have removed 
'to No, 621 North 24th Street, Philadelphia. to wbich No. 
pIeaRe address all orders, &c. 1. Carbutt, Manager. 

Superior to all others-Limet & Co.'s French 
:Files. Th',y are cbeaper than English ftle.. 1 bey are 
ho.avier, better flnishpd, and better tempered. Send for 
"rice-list. Homer Foot & Co., Sole Agents, 20 Platt 

Street, New York. 
Metal Patterns, Models, and Dies for cutting 

met:1.1 of nny Jrind, m:ide to order. Hend�y Brothers, 
WOJcotvllle, Conn. 

Millstone Dressing Diamond Machines­
Simple, eftect1ve, economical and durable, glving uni 
versal satisfaction. J. Dlckmson, 64 Nassau St. ,N. Y. 

Por Sale-Second hand Planer, nearly new. 
Planes 4 ft.x2 ft.x19 inches. Enquire at D. Frisbie & Co., 
New Haven, Conn. 

'Telegraph & Electrical Inst's-Cheap inst's 
for learners-)lodels and ligbt Macb'y. G. W. Stockly. 
S ec., Cleveland, Obio. 

Brown's Coalyard Quarry & Contractors' Ap ­
pari>.,tus for twisting Qnd conveylng mater181 by tron cao)\: . 
W.D.Andrews & Bro. 414 Water st..N. Y._ 

Nobody will buy the metal Truss with its 
pitlle}s Iron Finger. T;le New Elastic Truss, 683 Broad­
way, New York, h01ds the rupture easy tin cured. Pres� 
sure all around tbe body' 

English Hoof Paint, all mixed in oil ready 
for use, 5 0c. a gallon. 116 Maiden Lane. New York. 

Patent Petroleum Linseed Oil works in all 
paints as Boiled Linseed Oil. Price o!lly 5 0cts. a gallon, 
116 Malden Lane. New York. 

Buy Gear's Improved Balanced Jig Saw, 
Boston, Mass. 

Patent Chemical Metallic Paint-All shades 
ground In Oil, and all mixed ready for use. Put up In 
cans, barrels, and balf barrels. Price, 5Oc., $1, and $1.50 
per gal. Send for card of colors. New York City Oil 
Company, Sole Agents, 116 Maiden Lane, New York. 

Belting-Best Philadelphia Oak Tanned. 
o. W. Arny, 3 01 and 303 Cberry Street, Pbiladelphla, Pa. 

Mercurial Steam Blast & Hydraulic Gauges 
of all pressures,very accurate. T.Sbaw,913 Ridge av.,Pbil. 

For patent Electric Watch· clocks, address 
Jerome :Redding & Co. 30 Hanover Street, Boston ,Mass. 

Mining, Wrecking, Pumping, Drainage, or 
£1T1gating Machinery, for sale or rent. tiee advert1s�ment, 
Andrew's Patent, Inside page" 

Buy Steam Engines and Boilers of Gear, 
Boston, Mass. 

Lathes, Planers, Drills, Milling and Index 
Mach ines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass.,for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J 
For best Presses, Dies and Fruit Can Tools 

Bliss & Wl11iams. cor. of Plymouth & Jay,Brooklyn.N.Y. 
Fivedifferent sizes of Gatling Guns are now 

manufactured at Colt's Armory, Hartford, Conn. Tbe 
arger sizes ha.ve a raLge of over two miles. These arms 

are indispensable in modern warfare. 
Tool Chests, with best tools only. Send for 

Circular. J. T. Pratt & Co., 53 FuIton St., New York. 
Hydraulic Presses and Jacks, new and sec­

ond band. E. Lyon, 470 Grand Street. New York. 
For Solid Wrought-iroll. Beama,etc., see ad· 

vertisement. Address Union Iron MillS, Plttsburgb, Pa., 
or IItbograpb, etc. 

Damper Regulators and Gage Cocks-For 
the best. address MurrIll & Keizer. Ealtlmore. Md. 

Steam Fire Engines,RJ.Gould,N ewark,N.J. 
Peck's Patent Drop Press. For circulars, 

addresll'Ml1o, Peck & Co., New Haven. CODl'. 
Root's Wrought Iron Sectional Safety Boiler. 

1,OJO In use. Address Root Steam Engine Co. 2dAvenue 
and28th Street, New York. 

At American Institute and Chicago Exposi­
tlon-BouIt's Unrivaled Paneling, Varlety Molding and 
Dovetailing Macbine. Manufactured by Eattle Creek 
Macbinery Company, Battle Creek, Mlcb. 

Drawings,Models,Machines-All kinds made 
to order. Towle & Ung',. Mf'g Co .• dO Cortlandt St .. N.Y. 

2 to 8 H.P.Engines,Twiss Bros.N.Haven,Ct. 
Workman's Hand Book-Indispensable to 

all e:tgaged In Manufacturing pursuits. l' or CabInet 
Makers, Upholsterers, Undertakers, PictUre Frame 
Make_'s, _Fin1 hers, & c,' it contains important informa­
tion, and new rtcelpts of great value. Price $150. Malled 
to any an dress by C. Abel, Cheboygan. Mich. 

J. "--. C. asks: If a cone is 2 feet in diam­
eter at the base, and 30 feet bigh, and a line I. fastened 
at tbe top an'd tben wound aronud tbe cone at every two 
feet perpendicnlar h ight, until It reaches the bottom, 
wbat Is tbe length of tbe line? 

Jcitutifit 
M. W. asks: If two stakes of equal hig-ht 

stand SO feet apart In a borlzontal plane, what will be 
tbe dip or sag of a chain or cord connecting tbelr tops, 
the cord being 1 0 0  feet long? What Is the nature of the 
curve? Is It e1llptlc or parabolic ? 

R R. asks: How can I restore the color of 
leatber and cloth backs of books? They bave suffered 
from the sun and from dust. 

w. C. A. asks: How is the silvering pre· 
pared and applied In making glass rcftectors? 

O. says: Astronomers tell us that the plan­
etNeptune Is 40,000 or 50,000 miles In diameter, and c an· 
not be seen wltb the naked eye. Would It be reasona· 
ble to suppose tbatall tbe stars tbat we do see (outside 
the orbit of Neptune) are over tbat magnitude ? 

T. F. de S. says: A friend says that if one 
takes a gun, and sboots straight up (no wind blowing), 
tbat tbe ball will not come down at the point wbence It 
was discharged from tbe gun. but tbat the motion of the 
eartb will move tbe gun from the ball. He says tbat one 
would bave to hold tbe gun at an angle to correspond 
witb tbe motion ofthe eartb to let the ball come down 
at tbe spot wbence lt started. Is tbls so? 

P. S. A. asks: How do lapidaries cut, grind 
a.ndpollsb amethyst and other quartz and bard stones? 
Answer: The rough stones are first cut to a 111ane sur­
face by means of It Slitting mill. This consists of a tbln 
circular piece of iron like a circular saw, witbout teetb. 
bowever, .he periphery of wblcb is covered with dla· 
mond dust. It is made to revolve rapidly, and the stone 
applied to its edge. The stone Is tben taken to the 
rougbing mm where tbe surface is prepared for poltsb· 
Ing. Tbe rougbing mill consists of a r evolving leaden 
disk covere<! with emery. Tbls gives a smooth eurface 

to tbe stone. wblch is lastly pollsbed at the polisbing 
mill. Tbe pol1sbing mm is a revolving leaden disk kept 
covered witb rottenstone and water. 

E. R G. asks: Can you give me directions 
for getting the bevels for a miter box to saw the lower 
end of a rake or rafter molding? Answer : A, we un­
derstand your question, you wisb to 1lnd thc bevels, A C 
and B D ,of tbe ends o f  a rafter, AB C D.setat I1nypitcb. 

Draw a triangle, A B E , maklng.A B r�present the Incll· 
nation of a rafter. Construct a miter box In tbe usual 
manner. Draw a square Une, K LJ across tne top of the 
b1X. On tbe Side, BE, of the triangle, lay o ff a  distance, 
BF,equal to K L, tbe extreme wldtb of the box. Draw 
GF, perpendicular to E E ,and note tbe pOint, G ,ln which 
It cuts tbe side. A B. of tbe triangle. From the point. L. 
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E. C. H.'s calculations as to the rotundity 
of tbe eartb per mile are correct : but bemlsunderstands 
tbe word rotundity In tbls connection. Tbe question 
Is: If <1 straigbt line tangential to tbe curve leaves tbe 
eartb's surface at a particular pOint, bow far will tbe 
eartb's surface be from a point In tbe line one mile dis. 
tant from the starting place? Answer: Elgbt Incbes. 

G. W. C. should consult Auchincloss on 
"Link a n d  Valve Motions." S e e  o u r  advertising pages 
for booksellers' addresses. 

P. asks: How can I preserve leaves? A n ­
swer: Press tbem between pieces of blotting IIaper, 
wltb a beavy weight, until all tbe juices are drledu". 

G. W. F. asks: 1. Is spherical gearing illus­
trated In the Science Record for 1373? 2. Why Is tbe 
pipe that connects to a steam gage bent into an S form? 
Anowers: 1. Yes. 2. So as to retain water In the pipe. 

H. F. B. asks: What is the value of the 
skivlngs of sole leather as a fertilizer? The ftesb part 
of the skin Is steamed until It becomes a pulp, and tben 
is dried and ground. Is tbe liquor valuable also? 2. 
Can bonos be made soft so tbat tbeywlll crumble easily 
by steam pressure? If so, are they worth less or more, 
when ground, as a fertlltzer? Answers: 1 .  We mustask 
some of our farmer readers to answer this question. 2. 
Ground bones are generally considered tbe best. 

J. E. H. sends the following solution of 
C. H. A.'squestion, on page 187, of our current volume: 
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Let hi ai, = y, represent 
any distance of the ball 
from the axis b c. Then, 
from the laws of central 
forces, we shall have. 
h' aI (=Y) Is proportion 
al to the centrifugal force 
at aI. Let the curve aI c 
represent the resultant of 
the centrifugal and grav­
itating forces at all dis­
tances from the aXIS be­
tween zero and h' aI, and 
let c h' be represented by 
ro, and draw k I indefi­
nitely near and parallel 
to hi aI; 

'and draw I i 
perpendicular to h' aI. 
Then will I i represent 

d ro and a' i' will represent d y. Now because ru may vary 
uniformly, d. ru is constant; and because the differentials of 

ru and y represent the components of the two forces at any 

point, . . . dill : dy:: 1 : y. .'. dill = d.J!, . . . .  (1). In· y 
tegrating (1) we get: ru = log.y • • •  (2). As (2) is a well 
known equation and represents the Napierian system of log­
arithms, and as the tangents to the required curve must be 
perpendicular to this curve, therefore the required curve is 
the evolute to the Napierian logarithmic curve. The equa­
tion to this curve I have not investigated; its tangent, how­
ever, which is perpendicular to and limited by the result· 

ant curve, is e +v.') I. The question, as I understand it, y 
may be definitely stated as follows: Suppose a hall to re­
volve in a horizontal plane, at variable distances, about a 
vertical axis, be, making one revolution per second , and 
sU)lpose the resUltant of the force of gravity and the cen­
trifugal force due the several distances from the axis to form 
a continuous curve from its greatest distance at d' to the 
axis at c: Can another curve be drawn whose tangents 
shall be perpendicular to the resultant curve and which shall 
also be continuous between the greatest and least distance 
of the hallirom the axis? The an.wer to this latter ques­
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B. F. asks: Why is it that street cars are 
not run by compressed air? Could tbere not be enougb 
alrcompressedln sbeet Iron vessels (say In tbe seats 
and a bollow or double ftoor) t(, run a small engine wbicb 
would propel the car from atatlon to st,tion ? To in­
crease tbe efficlency,tbe compressedalrmlgbt be beated 
In tbe cylinder of tbe engine with a suit .. ble lamp. 2. 
Could not gas be generated out of water by electricity, 
witb a sufficient force of expansion to run a small en­
glne? 3. As tbe Nlcbolson pavement Is apt to rot soon, 
would lt not be better to lay a ftoor of boards . a s  In tbe 
Nlcbolson, then a thin loyer of sand, and perhaps coal 
tar or cement, and on that basis (while tbe cement and 
sand or tar is yet soft) put common paving stone? An· 
swers: 1. We bave published accounts of tberunnlng o f  
sucbcars. It ls probablyan expenslve metbod. 2. Not 
economically. 3. TheNlcbolson pavement. as generally 
laid, does not have a good foundation. Were tbls at· 
tended to. and proper care used In tbe selection of tbe 
blocks, wooden pavements would be very durable. 

W. T. H. asks: How can I put quicksilver 
on glass, to make a looking gla,s? Answer: Pla.e a sbeet 
of tin fon, the size of tbe glass, upon a perfectly smooth 
solid marble top table, and carefully rub down all tbe 
wrinkles In tbe metal wltb a brusb, taking care not to 
break the foil. Then pour over It a small portion of 
mercury, and rub It over the tin fall gentlywltb a clean 
piece of very soft woolen stuff. Tben pour ouas mucb 
mercury as It will bold, plaCing a .trlp of clotb around 
the edges to prevent waste, and slide a perfectly clean 
and dry sbeet ot glass over tbe surface of tbe liquid 
metal, beginning at one end and endmg at the otber. 
Some experience Is necessary m sliding tbe glass, to 
make a perfect mirror. AfLerwards tbe glass Is placed 
under heavy weights, to remove superfluous mercury. 

O. M. says, in reply to the question of 
E. c. M., p. 250, as to) wbere a body sliding down tbeslde 
of a hemlspbere whose base Is borizontal, will leave tbe 
side: !tblnk It will not leave It at all; for after It start., 
tbere will be, as It were, two forces acting on It, the 
orlginal movlngforce acoelerated by the force of grav· 
Ity, acting in a line tangential to tbe sphere, and the 
force of gravity acting In a l1ne perpendicular to the 
base. The tendency would tben be to move In tbe diag. 
onal of these two forces, which Iles within tIre base of 
the bemlsphere; hence it would never leave tbe side. 
Answer: When tbe body is a t  Its st.artlng pOint, tbe 
propel1lng force Is applied tangent/aUy, or ln,a horizontal 
direction. Hence tbe resultant motlon wllI be that due 
to motion in a borizontal direction and vertically down . 
ward; and this resultant may fall without the base of 
the bemlsphere. 

F. H. M. asks: Is there any metal, or com 
position of metalsl or any other known SUbstance, that 
will break the attractive power of a maguet If placed 
between lt and its armature? Answer: We tbmk not. 

C. W. C. asks: How can I plate polished 
steel with nickel ? Answer: See page 266,current vol. 
ume. Probably It will be cheaper and llioce satlsfacto. 
ry [or you to send the artiCles to an establlshmentwhere 
they make a specialty of sucb business. 

F. W. W. asks: 1. Is there any known 
"hemlcal which, If contained in an airtlgbt chamber, 
would make sufficient heat to boil water? 2. Is tbere 
any known comb nation of chemicals which will bave 
the desired effect? 3 Is there any known chemical 
whlCb, If contlned In an airtight vessel, will burn and 
make considerable vapor? Answers: 1, 2. Yes. Lime 
and watar. 3. Yes. Gunpowder. 

in the miter box, lay off on tbe outer edge a distance, L M, tion must be a negative; for. as I have shown in the solu­
equal to G F. From tbe point, K,on tbe othe: outer tion, the resultant curve will be the Napierlan logarithmic 
edge,draw allne connectingKandM. TbiS give,-.hebevel ! curve, and hence the required curve will be its evolute. for A C, tbe ,ower end of tbe rafter. To find tbe bevel 

E. W. asks: How can I make Russian shee 
iron? Answer: Russ1an iron, so called, is not ma(te in 
RU8sla excluslvely,1f indeedanythatwe use comes from 
that country. Very pure Iron is used In the manufac. 
tUreo! thesesbeets. Tbe glossyappearance Is produced 
by heating tbe sheets, moistening them with a solution 
of wood asbes, andpassingtbem tbrough polished steel 
rollers. 

C. V. D. says: A vessel, 6 feet in diameter 
at tbe bottom and 5 %  feet at tbe top,is6feet deep. How 
can I estimate the amount of outward pressure upon 
the hoop, of said vessel? What I s  the least amount of 
commOn boop iron tbat w1ll resist tbe pressure, tbe ves­
sel being ftJled with water, and wbere sbould the boops 
be placed? Answer: If tbe vessel Is ftlled with water 
tbepressure on the base Is equal tothe weight of a prtsm 
of water wbose base is equal to the base of the vessel, 
and whose bight Is equal to the bight of the vessel. Tbe 
pressure on the sides of tbe vessel Is equal to tbe weight 
of a prism of water wbose base Is equal to tbe arell 
of surface pressed, and wbose bight-Is equal to tbe dis. 
tance of the ceRter of gravity of tbe vessel below tbe 
snrface of the water. Knowing the tensile strength of 
the boops to be used, their sIze can readily be propor­
tioned. 

for, B D, draw another square Une, NO , across the miter JU'. r/' 
box, and lay oft, on tbe side A E of tbe triangle, a dis· 
tance, AI,equal to KL or NO, tbe wldtb of the miterbox. 
From Idraw I H perpendicular to A E; and from 0, lay 
off a distance, 0 P, equal to I H. Then N P represents 
tbe bevel at whicb the upper end of tbe rafter Is to be 
cut. Tbese eonstructions are based on tbeprincipletbat 
tbe angles of tbe miter box ale the complements of the 
angles B A E and A B E .  

S. Y. O. asks: 1. Is it  a fact that the ani· 
mal body, especially that of man, is beavier when 
asleep than wben awake? In otber words. Is tbere a 
power to counteract gravitation In tbe living buman 
body? 2. Isltan establlsbed fact tbat tables are moved 
by tbe mere act of tbe will by so· called mediums? An· 
swers: 1. We tbink not. 2. No. 

E. H. F. says: If I take a piece of plate 
looking glass and cut It ftne line tbrougb the amalgam 
coating on tbe back,and tben set tbis glass ftrmly onand 
perpendicular to tbe surface of a plane table, so tbat tbe 
line on the glass WIll be truly perpendicular to the table, 
and (turning tbe face of tbeglassnortbward,at tbe time 
of tbe tranelt of AlIotb,and standinlrln front of the glass) 
adjust the ta ble and glass so tbat the ltne on tbe glass 
sball blsectbotbthe nortb star and Alloth, will a line 
drawn truly perpendicular to the plane of tbe glass, 
across tbe plane table, be a true meridian line. making 
allowance of 17 minutes after the transit to bisect the 
north star by tbe line? Or, in otber words, would the 
star, tbe eye,and the line on tbe glass be all In tbe same 
vertical plane at sucb time? Could tbe star, a. seen In 
the glass, be bisected by tbe ltne on the glass wltbout 
bringing tbe eye into a plane perpendicular to that of 
the glass? If not, then by re>'ersing tbe glass. with tbe 
table tbus ftxed wltb reference to the nortb star, could 
a sbo.dow of tbe sun be bisected by tbe line on tbe glass, 
as seen by tbe eye, at any otber time tban wben tbe sun 
Is on the meridian of the plane? Tbe reftectlon of tbe 
eye,as well as the star, In the glass, must be bisected by 
the line on tbe gla. s.a t the time of tbe transit. Answer: 
To ensure. wltb tbe arrangement you propose, tbe line 
drawn on the plane table being In the same vertical 
plane witb the line of sigbt, It would be necessary to 
bavE two pieces of glass, and sigbt througb botb to tbe 
nortb star. We tbink tbere are better plans than this In 
upe at present. 

F. T. T. says: The feed'pipe of a heater 
from tank enters tbe top. Tbe pipe leadmg to torce 
pump Is 18 inCiles frum bottom of heater. Tbe glass 
water gage or tube is attached so tbat center of pipe I. 
level witb center of glass, tbat Is, 6 Inches above and 6 
Incbes below the center of pipe. PIpe Is 1� incbes di· 
ameter. On starting engine after a few hours' stoppage, 
tbe water always leaves tbe glass tube, tbe lower end of 
wbicb is 4 1ncbes below the lower edge of feed pipe. In 
the course of 15 minutes all comes riglltagaln. Can you 
explaln the reason? Answer: It may occur tronl the 
formation of a vaeuumln the heater, when the engine 
Is not rnnning. 
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d 
I have determined the equation to the evolute, and find it 

tobe: u = log. ({v ± t -j!v' - 8) - tv' ±�v -j!vL 8 - i. 
The evolute may be constructed from this equation. and 
consists of the two branches of P and Pp as above. Answer: 
I t is required to draw a curve, whose tangent shall be per­
pendicular to the resultant of the centrifugal force and force 
of gmvity at any point, or whose normsl shall coincide in 
direction with this resultant. Suppose the problem to be 
solved, and that 0 C E Is the required curve, its normal, 
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B C, at any point, C, having the same direction as the reo 
sultant, C R, of the centrifugal force, C F, and the force of 

L. S. asks: How can I get rust, caused by 
salt water, off fine steel instruments? I cannot use 
emery, a file, o r  anytblng of the sort. Answer: If tbere 
are parts tho t you cannot reach with any rub bing instru. 
ment, you probably cannot remove the rust. We have an 
idea however, that you cau succeed in arranging a cloth 
or brush so that you can polisb every part; and In tbls 
case, you can clean the -instruments with 011 and fine 
brick dust, atterwards applying sJme pol1shlng powder. 

D. L. S. asks: How can I remove deep 
scratches from a pianoforte case? Answer: This fa 
work for an expert, and we hardly advlse you to at­
tempt it. The scratches, when very deep, are sometimes 
Illled with a cement which Is colored to matcb tbe woorl, 
and then the wbole Is re·varnlsbed. In ordinary cases, 
very ftce sand paper Is used. Tbe wood tben requires 
to be polished and varnished. 

A. T. asks: What book gives, in the most 
condensed form, tbe relative strengtb of metals sad 
woods? I also want books on the workings of tbe dlf 
ferent trades, as text books for a class In mecbanlcs; 
Answer: We advise yon to correspond wltb Professor 
R. H. Tburston, Professor of Mecbanical Englneerlng In 
the Stevens Inst.tute of Technology, Hoboken, N. J .  
W e are sure tbatbe will b e glad t o  give you the desired 
Information; wbile bls experience and abtllty wl1l make 
bls reply of peculiar value. 

gravity, C G. Letw=weight ofhal� m=mass of bal� g= P. P. H. asks: 1. What power is required acceleration due to gravity, >v=angular velocity, r=radius t o  drive a sewing macbine? �. To wbat pressure can air of rotation at any point, ];'=centrifugal force, G=force of· -be convenIently ,ompressed in a suitable recelverby tbe 
't F m X v' air pump? Answers: 1. From 5 50 to 1,OOJ foot pounds graVl y. =--r-=4m X ", X r, since v =2" xr; G = per minute, varying with difterent machines. 2. Tbe ln. 

CG ventor of tbe Giftard Injector atates that he has com W=mX g', tangentofangleFCR��= _� 
CF 4m )< ,,2 X r pressed air, by the use o f a  piston of his own deSign, to 

.. more than 1,000 atmospheres, or tIll it attained a press-
= -4 ,

g ." lII'r heequation of the line B D isy = - � ure of about 15,000 pvunds per square Incb. 1T XI' 41T2xr 
+b. TofindOB,makeru=O,OB =b. To find A 0, W. L. C. says: We have occasion to use a 

large number 01 hard rubber balls for teBtmg castings 
make ru = r, A ° = - 4�2 + b. Hence subnormalof curve by water pressure. and we ftnd that tbe balls get d,y and 

hard, consequently soon crJ.ck and break. How ca.n 
= ° B - A ° = 4g

, = a constant, and the curve is a para. they be kept soft and pliable? Answer : Probably yo u  
rr cannot restore tbelr former qualities. Your best plall bola. will be to purcbase a superior class Of rubber. 
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S. H. D. says: 1. A safety plug to a steam 
boiler melted out when the boiler was being blown off; 
the fires were drawn and the steam gage Indicated about 
35lbs. uf steam: what wa' the cause? 2. Of what alloy 
or metal should a safety plug be composed? 8. How 
many year_ ha. the SOIENTIFIC AlllERICAN been pub· 

lished? Answers: 1. It Is quite probable that the Iron 
was corroded around the plug,.o that It was shaken 
out by the shocl{ dGe to the con traction of the boiler. 
. For a reCipe for fustblometal, see 1'.281, vol. 26. S. The 

first number of the SOIENTIFIC AMERICAN was Issued 
n August, \845. 

J. F. W. says: I wish to watch the inside of 
It small thin copper cylinder. Can I cut a slit In It, ana 
then cement a piece of glass over the aperture so that It 
wlll stand 200 I bs to the square Inch? I am a frald of un· 
equal contraction and expansion. Could I cement It to 
any better advantage In a cast Iron cylinder? Answer: 
The Committee of the Franklin Insti tute, who made ex· 
perlmonts to determine the cause of boiler explosions, 
used a boiler having an opening covered with glass. W e  
believe the glass w a s  broken several times, under high 
pressures. Your best plan would probably be to make 
the joint with rubber. 

E. J. C. asks: Will kerMene oil do in place 
of petroleum for steam boilers? Answer: We thinK not. 

W. R. F. asks: 1. What is the best and 
cheapest way of making au exhaust air blower, to take 
the dust from a small emery grinder? 2. What Is the 
,cause of the clinking noise heard In cold steam pipes 
when steam Is let on? 3, When does the Fair of the 
American Institute close? Answers: 1. It can be done 
by enclOSing a shaft with vanes, In a box, having suita­
ble openings. It will probably be more sa�lsfactory for 
you to purchase a blower from an established manufac· 
turer. 2. It Is caused by the !inpulse of the conden.ed 
steaLJ. acting in a vacuum, and by the movement of the 
pipe as It expands. 3. On November 15, unless extended 
for one week by vote of the Board of Managers. 

J. F. C. asks: 1. Could not drills be used 
with a rotary movement 1n boring rOOK, as is done in 
boring metals? 2. Could not some form of acid or solv· 
ent be used to facilitate the boring of rock? 3. What 
are te e comparattve advantages of the different forms 
of explo,lves for practical use In blasting? 4. In clear· 
Ing fields of stone, would It save labor to use the 
more powerful explosives Instead of ordinary blast· 
Ing powder? Answers: 1. They would get dull too 
quickly. 2. Agents that would soften the rock mlg-ht 
perform the same ollice for the drillS, and In ony case the 
process would probably be too expensive for general 
use. 8. Giant gunpowder Is probably the most econom· 
Ical. 4. Yes. 

J. R., Jr. asks: 1. What is the longest dis· 
tance you have known steam to be conveyed from the 
boiler to the engine, as for steam pumps In shafts and 
mines? 2. How far do you think It could be conveyed 
to have an available working force, from a boiler of 125 
Ibs. pressure, If well boxed and packed? We wish to 
place a pump about 2,500 feet from the boiler. Answer: 
We think you can carry out this plan succe"sfully If you 
use a large pipe, protect it carefully, arrange expansion 
joints at suitable Intervals, and put In efficient traps to 
carry off the water. We advise you to have plans pre· 
pared by a competent engineer before putting up the 
pipe. 

F, H. C. asks: What is the nominal ho rse 
power of the largest steamer on Long Island Sound, also 
what Is the Indicated horse power? Answer: Nominal 
horse power, by English Admiralty rule, 580. bdlcated 
horse power, about 3,000. 

C. J. H. asks: 1. At what surface speed 
should I run common emery wheels (wood covered w1th 
le.tber) to get the best result in grinding and polishing 
malleable cast Iron:? 2. I, there any better way to attach 
emery to leather, than with good glue? 3. Where Is the 
best (sharpest) emery obtained from? 4. Can corundum 
be obtained In market, In grades like emery? Is It supe· 
rlor to emery In abrasive qualities, enough so to pay for 
the difference In cost? Answers: 1. Abuut jI( of a mile a 
minute. 2. We think so. 3 and 4. Where emery secured 
to leather Is used, It stays on so short a time that the 
cheap grades of emery answer as well as the better qual· 
itles. Corundum can be obtained, but Its use Is not reo 
commended in this case, for the reason given above. 

M. W. says: By accident I got some zinc 
mixed with type metal.' How can I separate them or can 
they be made to work together? There is only a small 
amount of zinc In It, just enough to give It the appear· 
ance of cold metal In the cast. Answer: The zinc can 
probably be separatedby vaporlzlng It. Thlsls,however, 
a rather difficult operation, and you will scarcely succeed 
unless you have had some experience in the method. 

Y. E. asks: 1. In calculating the horse 
power of a boller, do you count any of the breeching, or 
do you cOTilnt nothing but the actual fire surface of the 
boiler? 2. What Is the best dress to put on a circular 
saw when cutting pine timber? 8. How Is naphtha 011 
manufactured? 4. What Is benzine made from? 5. What 
horse power has an engine of tbe following dimensions: 
Cylinder 9 x 16 lnches, working at 68 revolutlonSPffmln· 
11te, with a pressure of70 Ibs. to the square Inch? 5. Did 
the great transatlantic balloon burst from the high pres· 
sure of gas, or did Professor Donaldson cut a hole in It? 
Answers: 1. Take only the effective heating surface. 2. 
It Is hard to give a general rule, as much depends on the 
size and quality of the timber. 3. It Is a natural product 
similar to petroleum. 4. It Is ordinarily prepared from 
coal tar oil. 5. The data furnished are Incomplete. 
Probably the mean pressure of steam Is not 70 Ibs.,and 
there are some deductions to be made for back pressure 
Bnd cushion. But using these figures, we have horse 
power = 68'6 X 70 X 68 X 2 X 16 -<- 38,000 X 12 = 22'7 
nearly. 6. We expect no one but Mr. Donaldson could 
give a correct reply to this question. 

C. D. M, asks: 1. What horse power would 
a propeller engine, 8 inches in diameterx 8 im'hes stroke, 
have? 2. Would you advise using a square water 
tube boiler to supply steam for the above engine? It Is 
to be used In a small yacht, 40 feet kpel x 10feet beam. 3. 
How large ought a boiler to be for this engine? An· 
swers: 1. It depends on piston speed and steampressure. 
2. We think you had better use a cylindrical boller, of 
t�e same general character as those now used on ocean 
ste.mers. 3. Allow from 18 to 20 square feet of heating 
surface per horse power. 

J. S. asks: In constructing a compound mi­
croBcope, what are thp, focal distances and diameters of 

the glasses to be used, to produce amagnifying power of 
SO? What are the dIstances that the glasses slwuld be 
placed from each ether? Answcr: Use for the oblect 
g\ass a plano·convex lens,,,, inch fOCUS, wltb its plane 
side towards the object and It. aperture one fifteenth of 
an Incn. At the distance of about 6 Inches from this 
glass,place the eye glass, which, In itsslmplestform, Is a 
double convex lens. The magnifying power can be In· 
oreased 80 me whe t by incrsssing the <lIB tanee \ly means 

�dtutifi' 
of a draw tube between the eye glass and the object 
glass, but this Is at the ,acrlflce of distinctness. 

G. K. M. asks: How can I make paint ad· 
bere to zinc? Answer: Dissolve \ oz. nitrate of copper 
and 1 az. sal ammonlac,ln 64 ozs. water. Then add 1 oz. 
hydrochloric acid. Apply this mixture to the zinc; and 
when It Is dry, paint It. using minerai paint. M. M. M. 
should use this recipe for painting galvanized Iron. 

D. H. S. Jr. asks: 1. In fastening pulleys 
or straight gear to vertical shafting, ought the keys to 
be driven up or down? In securing bevel gear, ought 
the keys to be driven with or contrary to the thrust? By 
thrust I mean the tendency of the wheel to push out 
of mesh. 2, What scale of measurement .is used in ex­
pressing the gage of a saw? Answers: 1. Drive the key 
s o  that the thrust of the wheel tends to tighten It. 2. 
There Is a great lack of uniformity on the gage question, 
In the practice of different manufactUrers. In ordering 
a saw, It Is best to write to the maker and request him 
him to send a cut of tbe gage he use s. 

J. O. R. asks: Will you please give a for­
mula for finding the length of a lever for working aroll 
valve, diameter of steam chest, travel of valve and 
throw of eccentric being known? Answer: Let the cir. 
cle described with A B as a radius represent the steam 
chest. Knowing the travel of the valve, the chord B C 
can be found. Then the chord, D E, which represents the 
throw of the eccentric, belngglven, A E, the length of 

-----,-:js,2i.1 

lever can be found by a simple proportion. Example: 
Diameter of steam chest = 6 inches. Travel of valve = 5 
inches. Throw of eccentric = 11 inches. Angle B A 0= 
5 X 360 -I-18'8496 = 95'30' nearly. Ohord B 0 = 6 X 0'612 
= 4'032 inches. Lever A E = 3 X 11 -<- 4'032 = 8'18 
inches. 

H. R., S. H., and H. C. say: Locomotive 
eccentrics sometimes slip round upon the shaft. Bourne, 
In his" Catechism of the Steam Englne,"glves the fol. 
lowing rule : U D raw upon a board two straight liHes at 
right angles to one another, and from their point of In. 
tersection as a center describe two Circles, One repre­
senting the circle of the eccentric, the other the crank 
shaft ; draw a straight line parallel to One of the dlam. 
eters, and distant from It the amount of t!,e lap and leaa; 
the points In which this parallel Intersects the circle of 
the eccentric are the positions of the forward and back. 
Ing eccentrics. Through these pOints draw straight 
lines from the center of the circle and mark the Inter. 
section of these lines with the circle of the crank shaft, 
measure with a pair of compasses the chord of the arc 
intercepted between either of these pOints, and the dlam· 
eter which is at right angles with the crank, and the dl. 
ameters be lug first marked on the shaft Itself, then by 
transferring with the compasses the distances found In 
the diagram and marking the pOint, the eccentric may 
at any time be adjusted without difficulty." Can you 
make this a little clearer for us? Answer: In the accom., 
paaylng diagram, let F G and E C be the two straight 
IIms at right angles to 
each other, the circle 
described with A B as 
a radius be the end 
view of the shaft, the 
circle described with 
A C as a radius be the 
circle described by the 
center of the eccen­
triCS, and H I the line 
parallel to E C, and 
distant from It the 
amount of the lap and 
lead. Then If F G reo 
presents the direction 
of the crank when on 
the center, H and I will 
be the positions of the 
centers of the eccen­
tric., according to the 
rule. If, t h e n , t h e  
pOints K and L ,  In which the lines A H andA lIntersect 
the circle representing the shaft, be transferred to the 
shaft, by laying off on Its end the two diameters, and the 
chords B K and L M, the eccentrics can readily be set. 

E. S. asks: Is hard rubber expansive in its 
nature when subjected to steam under pressure? Will 
an India rubber conical plug placed in a hole In the shell 
@f a boiler. 80 that the steam pressure would make It 
faster In the plate, expand as fast as the hole Increases 
In size by the expansion of the boiler? Answer: We 
think the proposed arrangement will answer the pur· 
pose very well. 

R. asks: How can I take 4 or 5 copies of a 
letter written In copying Ink? Answer: There are sev· 
eral varieties of copying ink In the market, which, their 
makers state, will take IS er more eop1es; but you can 
probably make the ink you use at present effective by 
adding a little more sugar. 

L. Z. R. says: I have a head of water of 7t 
feet. During 3 months of winter, we cannot run, and I 
have tried means to use the water ovp,r again. Below 
me is a lake reservolr.always full of water above Is the 
lake which supplies my stream. My Idea lsto run a pen· 
stock, 4 feet deep and 3 feet Wide, level with the lower 
lake, through and under my dam: and thencee.penstock 
at right angles to this, 200 feet long, parallel to my dam. 
This admits the water of the lower lake In ,aid penstock 
right Into the water orthe upper lake, whence Ilmustbe 
raised bypower iDto the upper lake for use the second 
time. O n  this 200 feet (or longer If needed) penstock 12 
or more large cheap w indm'lls WIth 12 feet arms cun be 
easily erected by simply driving 4 piles to form a frame; 
wood arms and salls would do, cheapness and strength 
being the only requisites. What kind of pum!> will dis· 
charge the most water, under 6", feet head? Iwant slm· 
ply a pump to raise the water from the penstock, dis· 
charging directly In the water above the *tock. the 
power being furnished by said windmills. i.l'ft,er: Your 
plan Is practlcable, provlded you can depend upon the 
wind. Probably simple piston pumps, do uble acting. 
will answer as well as anything. 

H. says: I notice your answer to H. in ref· 
erence to )leatlng a room by gas.· If a gas stove Is put 
up properly, )laving not less tba!l � inoh connecting 

pipe, you can use It without any objectionable smell. 
There is, however, a great difference in gas stoyes. In 
some, the combustion Is more perfect than in others. 
The only secret Is to have (xygen enough to mingle 
with the carbon to produce perfect combo.stlon, free 
from odor. 

R. A. M. says, in reply to C. M. N., who 
asked how to read the superscriptions on coins: Lay 
your coins upon a piece of hst Iron; the dates will be so 
visible as to be plalnlyread. The Iron must be redhot, 
and the coinsmust be read while hot. 

H. says, in answer to S. W. G., who asked 
as to elevat1ng water: A hydraulic ram is the most eco­
nomical for your purpose. In order to elevate water 
115 feet,you must have a fall of lUeet from the spring 
or fountain head. You should excavate, at the exit of the 
springs , to 3 feet depth,andgroup together as many out· 
lets of the spring. as possible. Box the sides of the ex­
cavation with 2 inch plank and cover the same. Make 
a hole slxinches square at the lower end of the box, In 
the trench or excavation. Cover this hole with a coarse 
wire gauze, conduct the water from this through a 
woode" box 4 Inches square into a square box In which 
the ram should set, at the foot of the hill. Close the 
end of the wood supply pipe, and In this Insert a piece 
of iron pipe 2 inches In diameter to connect with the 
r�m. The supply or wood pipe should be from 25 to 50 
feet long. This will take a No. 5 ram, which will reo 
celve from 6 to 14 gallons water per minute. The Irou 
discharge pipe that runs up the hill to the reservoir 
should not be less than linch. The end of this 1 Inch 
pipe at the top of the hill should be Inserted In a close, 
heavy,lron bound 10 gallon cask, at the lowest pOint. 
At the oppOSite point of the cask, insert another piece 
of pipe linch In diameter, and continue to the fOUntain 
or reservoir. The cask Is to equalize pressure, The 
ram will discharge one seventh of the water It receives 
Into the reservoir. For every foot descent In the sup· 
ply or drive pipe, you have a rai.ing power of 10 feet In 
the discharge pip •. The object In having the discharge 
pipe large Is to avoid friction ; for when the pipes are 
smaller, there Is more friction, the ram labors heavily 
and Is more liable to get out �f order. The box In which 
the ram sets should be made double, with a space of 10 
Inches, filled with sawdust, to prevent freezing. The 
discharge pipe and cask should be buried In the ground 
belo w freezing pOint. A void sharp angles. 

T. L. M. says, in reply to several enquiries 
as to leaf printing: The bichromate of potash photo· 
graphlcprocesssp oken of byyour correspondent J .  N. Q. 
gives but a faint plcture,evenafterlengthenedexposure 
to the sun. The Image may be reddoned by a dilute so· 
lutlon of nitrate of silver. Blue leaf prints are obtained 
by floating paper on a strong solution of ferrley,nlde 
of potassium, commercially called the red prussiate of 
potash. They are fixed by simple washing. By Ober· 
netter's process, using salts of copper, pictures may be 
obtained In different tints of deep red and violet, with 
Intermediate shades; but five different solutions are reo 
qulred, and tho process, though not difficult, Is rather 
tedious. Leaf prints of the greatest beauty and delicacy 
may easily bemade by amateurs by the ordlnal'Y process· 
es of photography on paper, scarcely any utensils being 
needed besides those found In any household. Make a 
solution of sixty grains of mtrate of silver and sixty 
grains nitrate of ammonia to the ounce of water. Float 
pieces of albumen paper, obtainable at any photograph· 
Ic supply store, on this solution for half a minute or a 
minute; pin up to dry In the dark. When dry, lay the 
paper on a thin board, the leaf on the albUmen surface, 
and upon this a pane of glass. Fasten all together with 
spring clothes pins, and expose to the sun till the dark· 
ened albumen paper begins to show a metallic marbling: 
then remove from the glass, waSh, immerse in a solution 
of chloride of gold. For a ten cent sheet of albumen 
paper, 18 by22lnches, a grain and a half of chloride of 
gold is needful. Dissolve in a pint of warm water, add 
a teaspoonful of sal, and a little chalk to remove the 
acidity; leave the washed leaf prints In this till thpy 
have assumed a pleasing shade (ten or flfleeFl minutes 
will be sufficient) ; then Immerse ten minute. In a solution 
of hypo sulphite of soda, two ounces in ten of water, 
remove and wa.h thoroughly; If pOSSible, leave over 
night in running water. These prints are very pretty. 
In experimenting with them, I obtained beautiful re 
suits by soaking them In aniline dyes; the color does 
not show on the black ground, but the leaves shine out 
like exquisite paintings on ebony. The entire expense 
for chemicals (excepting the aniline oolors) Is $2.50, for 
this process; tbl. will be enGugh for twenty square feet 
of 
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Index of Inventions 
FOR WHICK 

Letterll Patent of the United States 
WERE GRANTED FOR THE WEEK ENDING 

October 28, 1873, 
AND EACH BEARING THAT DATE. 

[Those marked I}') are reissued patents.) 

Accordion, etc., Goetz & Muller ................... 144,025 
Ants, destroying, Dulany & Dreyer ................ 144,075 
Auger, earth, E. H. Clark ........................... 143,963 
Axle box for veh�cles. C. H. Allen ................. 143,950 
Basket, grain, G. P. Coan ........................... 144,018 
BRt)l, hand shower, D. sterling .............. "' .... 144,156 
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Beds, etc., bottom for, J. Dreuslke ................ 148,970 
Beer drawing attachment, S. Marks ........... ..... 144,119 
Belt hole cover, T. P. Rodgers ..................... 144,\44 
Bending machine, S. W. Kimble .................... 144,109 
Billiard t.ble cushion, Brunswick et al ............ 143,961 
Bflliard table leveler, D. H. Hill .................... 144,028 
Bit stock, D. A. Newton ............................. 144,128 
Blind slat fastener, A. F. Champlin............... 144,062 
Blind stop, J. H. Cranston .......................... 144,019 
Boller flue cleaner, J. Armbruster ................. 144,046 
Boring machine, Rea. Pyke & Rennoe ............. 144,139 
Bottle protector, O. Fitzgerald ..................... 144, 082 
Brick m,chlne, Elliot & Woodward ................ 143,972 
Bucket,R. T.Brown ................................. 143,959 
Building block, R. M. Seldls ........................ 144,149 
Can opener and pipe cutter, D. A. Barne s ......... 144,015 
Car brake, hydraulic or air, W. M. Henderson .... 143,980 
Car brake, railway, L. Adams ....................... 144,018 
Car caupllng; W. C. Brooks ......................... 144,015 
Car coupling, L. RueL .............................. 144.034 
Car coupling, X. St. Pierre ............... ; .......... 144,038 
Car coupling, W. M. Wiswell ........................ 144,008 
Car propeller, G. W. Earl. ........................... 144,U76 
Carriage, child's, W. H. Towers ..................... 144,166 
Carriage top, C. A. Dearborn ....................... 144,069 
Cartridge case, metalliC, S. W. Wood ............... 144,a12 
Cartridge for fire arms, S. W. Wood ... ............. 144,0Ii 
Cartridge shells with bullets, A. C. Hobbs ......... 143,981 
Cartridges. etc., cases for, S. W. Woad ............ 144,OlD 
Cask for 011, etc., W .. fenkins ....................... 144,103 
Castings, steel, W. Kelly, (r)........................ 5.636 
Chain machine, Daykin & Case ..................... 143.968 
Chair, G. Feldk,.mp .................................. 144,080 
Chairs, etc., spring for, W. T. Doremus ........ ... 144,020 
Churn, L. Parmelee .................................. 144,128 
Cigar box, E. C. Patterson .......................... 144,129 
ViasI', scarf, A. R. Weisz ............................ 144,170 
Cloth cutting, N. C. Fluck .......................... 144,023 
Clothes pins, making, J. B. Smith .................. 144,152 
Cock boxing, stop, W. H. Graham ................. 143,978 
Cock or outlet valve, waste. S. J. Ol1sson ......... 143,995 
Corn ground marker, J. H. Rynerson .............. 144,146 
Cotton chopper and cnltlvator, A; F. Roberts .... 143.997 
Coupling and steering apparatus, J. McCreary, (r) 5,630 
Cuff holder, G. W. James ............................ 144,1 01 
Dead, preserving the, J. M. Gallagher .............. 144,085 
Depilating animal carcasses, D. H. Sherman ...... 144,150 
Desk cover, J. Heymann ............................ 144,027 
Digger, potato, E. T. Ford .......................... 144,083 
Drawing frame stop mechanism, J. C. Taft ........ 144,162 
Dredge, etc., pepper, T. B. Atterbury .............. 143,951 
Elevator, J. B. Sweetland ........................... 144,161 
Elevator, steam, T. W. Eaton ...................... 143,971 
Engine. fire, J. A. Sinclalr.. ........................ "44,001 
Engine governor, .team, J. C. Hoadley ............ 144,098 
Engine valve gear, steam, J. Whe61lock ............ 144,174 
Equalizer, draft, J. P. Beckenbaugh ............... 144,052 
Equalizer, sprln;.:, H. Davis ..................... ... 143,966 
Evaporating pan, G. W. Storer ...................... 144,158 
Evaporating pan, etc., salt. G. W. Storer .......... 144,159 
Extermlnator,potato bug, C. Cole ................. 144,065 
Faucet, P. Hille ...................................... 144,097 
Fancet,J. White ..................................... 144.\75 
Fence, portable, C. A. Tbomas ..................... 144,165 
Fence post, J. Scott ..................... , ........... 144,035 
Fence ralls, spliCing, D. W. Knowles ............... 144,113 
Fire arm, revolving, J. Rupertus, (r).. .......... 5,631 
Fire escape, Mnrset & Zuberbuhler ................ 144.122 
Fires, ext inguishing, J. D. Sutter .................. 144,039 
Fish grappling spear, J. W. Knapp ................. 144,110 
Floor clamp, H. J. O. Reed ..... , .................... 144,14 0 
Fork, horse hay, B. B. Rockwell. ................... 144,143 
Frier and broiler combined, G. Smith .............. 144,151 
Fruit loosener, dried, Schmeltzer ee al ............. 144,147 
Furnace mouth piece, C. Stewart .................. 144,002 
Gaiter, M, M. Wheeler ............................... 144)73 
Gas motive power, O. Bolton, Jr ................... 143,954 
Gas retort mouth piece, T. F. Rowland ............ 143,998 
Generator, steam, W. C. Baker ..................... 144,047 
Generator, steam, E. Goddard ...................... 144,024 
Generator, steam, W. Golding ........... ........... 144,088 
Glass bowls, making footed. E. G. Cate ............ 144,061 
Gong, door, C. W. Penfield, ......................... 143,996 
Grain sampler, J. J. Bois ............................ 143,958 
Grindstone hanger, S. L. Blgnall ................... 143,952 
Guns, operating heavy, A. Moncrleff ............... 144,120 
Hammer, power, J. C. Butterfield .................. 144,058 
Hammer,power, J. C. Butterfield .................. 144,059 
Hammock support, O. TuHs ........................ 144,168 
Hand washing rubber, A. S. Mann .................. 144,118 
Harness pad, J.Hughes (rl.......................... 5,628 
Harness pad. J. Hughes (r).......................... 5,629 
Harness traces, eyelet for, N. Hiatt ................ 144,095 
Harrow, M. K. young, .............................. 144,044 
Heater, peanut, JJ. Kellogg ......................... 144,lCS 
Heating apparatus, water, T. M. Carroll .......... 144,000 
Hoe, H. Parkman ..................................... 144.127 
Holdback, G. D. Cle.valand ........................ 143,964 
Horse collar lining, Lindsley & Mackintosh ....... 148.987 
Horse power, L. R. Faught ......................... 11&.974 
Horse power, J. S. Tadlock ........................ 144,040 
Horse stall, W. C. Davol, Jr ........................ 144.G68 
Ice cream freezer, R. P. BeiL ....................... 144,056 
Ice elevating track, A. Pfund ....................... 144,123 
Ice pick, Boynton & Keefe .......................... 148,95� 
Iron and steel from granulated iron, C. Wood .... 144,009 
Knobs to screws, attaohlng, C. H. T burston (r)... 5,638 

Lamp, R E. Dietz .................................... 144,070 
Lamp, J. A. PeRse ........... ........................ 144,180 
Lamp, O. N. Perkins ............. , ................... 144,182 
Lantern,magic,L. J.Marcy (r) ..................... 5,.88 
Lock for alarm �ox, etc., J. M. Fairchild .......... 144,079 
Lock, hoop, T. E. Lucas ....... , .................... � 144,117 
Locket, S. J. Smith .................................. 144,HiS 
Locomotive air brake, G. Westinghouse, Jr ...... 144,005 
Loom for pile fabriCS, J. C. Ellison, ............... 144.077 
Loom shedding mechanism, I. L. Wilber .......... 144,176 
Loom shuttle, M. F Flel06, ........................ 143,976 
Mlil smut,H. A. Barnard ........................... 144,C50 
MfIl feeding device. S. Middleton .................. 143,989 
Mole. and core , J .  Kelly (r)......................... 5,637 
Music box cylinder, A. Frank[cld .................. 14M84 
Musiea] instrument, A. Schoenhut ................. 144,148 
Nut lock, S. Peatfleld .......................... : ..... 144.181 
ulelne from fatty matters, C. F. A. Simonin ...... 144.000 
Organ reed board, W. Munroe, ..................... 144,121 
Organs, fall for parlor, W. O. Trowbridge ......... 144,167 
Oyster an<!,other dredge" J. W.lmer .............. 144,169 
Oysters, device fOJ' opening, D. M. Cleary ......... 14!.C63 
Packing. m�talllc piston. W. A. Buyden .......... 143,956 
Pa<'lock, etc., D. K. Miller .......................... 143,990 
Padlock, combination, W. C. Langenau ........... 144,114 
Paper dryer, E. A. Seeley ....... ................... 143,99� 
Paper fuldlng m�chlne. It. J. Stuart ............... 144,160 
raper mocblnc, (). Wbealen .... , ................... 1<4.172 
Paper rullllg macblne, Cltff & Martin ...... ' ....... 144.064 
Paper, die for rutting, A.Delkescamp (l')......... 5.635 
Pavement. Davenport & Ward ..................... 143.965 
Plano action, F. Kotil .............................. 143,986 
Pianoforte, upright, G. H- D.vls .................. 143,967 
Pipe, hydr�ull� QUEbloll. W. �lcltett� . . .... ,., ..... 144,1111 
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