
W. IT. J� of Pa.-The old system of fastening shoes to 
borses feet by nails is still universally practiced Attempts bave 
recently been made to introduceotbermetbods, but we bave still 
to look for tbe result. 

J. R., of Ohio.-The weight of one cubic foot of water 
ia 62}, pouDds� The weight of one gallon is about 8 pounds. You 
e&n calculate the weight of water in your tank for yourself. 

P. B., of COIl'll.-One square foot of wrought iron. one 
inch thick weigbs to'6 pounds, of course if half an inch thick it 
weighs 20'3 pounds. You will find t11e information desired about 
watoc in another part of this column. 

B. F. G. W., of N. Y.-Our charge for obtaining the in­
formatio'.Q you desire in rega.rd to Legare's patent will be $5. As 
your letter Is not properly signed we cannot preserve it on our 
fUes. 

G. R. B., of Pa.-We do not know of any parties en­
&"&g'ed in making artificial leather. The best way to reach such 
perSODS is to advertise. 

G. H. C., of N. J.-Nothing is more agreeable to us 
than to receive accounts from our institutions of learning of new 
discoveries in lWience. We see nothing novel' in your battery, how­
ever, except the f()rm, and that seems to be no improvement. The 
zinc cup holding the acid will be rapidly corroded, nnd as soon as 
it is eaten through, the acid will run out upon the floor. The iron 
too is liable at any moment to lose its passive state when it will be 

$60; Ii. D., of Pa., $10; G. H., or Cal., $25; T. S., of Pa. $25; D. C. 
A., of Iowa, $20; D. D., of DI" $16; A. M. G., ofN. H" $25; J. P. C. , 
of N. Y., $25; E. C. G., of Cal., $100: J. R" of M .... " �25; W. G. K.' of Ind., $l6; O. C. McC., of Obio. $20; E. B., of C. W .. $20; J. P., of Mass., $20; ']'. '1'. D., of N. Y., $16; H. E. F., of Conn., $20; C. B. G., of Iowa, $20; 1:.. H. L., of Pa., 145; H. T., of WilL, $20; J. P., of N. Y., $20; P • .  \1. P., o( N. Y., $20; C. H. S., of Pa.., $16; S. S. G., of Mass., $28; J. A. L., of Wis., $16; L. O. C., of Pa., $36; R. P. B" of M:ich., $20; H. C. S., of Ill., $16; T. W. H., of Wi.s., $30; E. O. F., of 
La., t16; C. R. H., of Wis., $25 , T. &: .P S., of Pa., $25; H. D., ot 00l0, $16; F.;,.'. L·o, of Ind., $16; T. 8., of N. II., $41; 1'. R. F., of1t�ich., 
$:�; P. :r». J., of Ill., $16' J. W. C" of N. Y.: $25; H. C., of N. ':., $:.":; 
G. 11. S. D. of N. Y., $7J; O. C'. E., of N. Y., $2.:; P. L ,  of N. Y., $2.:; 
·T. I".: of N. Y.: �25. 

Pt "'sonf' .lanng remittef' "Donev ·0 this oMce wlP '�ease to examine 
. t:'c oov� is;" .,0 see that their m�tials appea.r i.n ,t anC' if I:.h"y t t'V.1 

� c.-;; l'eceivef it" acknowledgmentlJ1 malT and th�: ·iJi.tlalfl3ie l.o� �c 

OllU( �n "b�"� list they will please noi;if.Y U·. tmmediately: statin 
�,ef')mol1ntf't'u how!' was sent, whether u.v mail or express. 

<'�ecification8 pnt". drawings and mode)s "slon�ing .0 

!larties wii;h i�le .oll.owino ' �ials have .Jeet 'orwarde<i 'otbe .'at.8.alt 
Oilier from Wednesday uly ...... S6t, wWeJnesday, -Ju}v JC; 1...�4:­

J. F., of N. Y.; H.C., of N. Y.; G. H. S. D., of N. Y. (3 cases); O. 
G. B., of N. Y.; P. L., of N. Y.; J. L., of N. Y.; J. B. E., of Mo. (2 

cases); F. W., of EngJand (3 cases); D. E. B., of Ind.; J. R, of 
Mich.; E. S., of Pa.; N. Y., of N. J.; F. G. L, of Mass.; R. W. G., of 
Ill.; T.8., of N. H.; D. k B., of N. T.; C. & M., of Ohio; ll. N., of 
Pa.; T. S., of Pa.; S. N. T., of WiR.; T. G. M., of N. Y.; R. W. G., of 
Ill.; J. R., of lHass.; W. S., of Ohio; T. R. F., of .Mich.; G. C., of 111.; 
J. P. C" of N. Y.; J. W. C., of N. Y.; A. M. G" of N. H.; L. O. C., of 
Pa.; B. &: G., of lll; A. M., of Ind.; S. S. G., of Mass.; T. d:: P. S., of 
Pa.; A. W., of III.; J. & J. N. T., of Ind.; G. H., of Cal; W. H. H. 
of Ill.; ll. W., of III. 

' 

very quickly dissolved. TO OUR READERS. 
P. W., of R. I.-Every steam piston should be packed. 

We baveeeen many varieties used but none tbat were at all equal PATENT CUIMS.-Persons desiring the claim of any In-
to the three rings as ordinarily made. Water packing has been veDtJonwhichha8 been patented within thirty years,can obtain a 
employed but it is not efficient or economical. It is made by turn- copy by addressing a note to this office, stating th� name of the pat-
tng small grooves 1n a solid piston; the grooves are 3-16tbsof an inch entee and date of patent, when known, and enclosing $1 as fee for 
wide and deep; The theory is that they get:tilled with water from copying. We can also furnish a sketch of any ,>atented machine 
condensed steam and prevent leaka.ge. They get filled with dirt issued since 185� to accompany the claim, onreceiptof$2. Address 
instead and scratcb tbe cylinder greatly. MUNN & CO., Patent Solicitors, No. 37 Park Row, New York. 

T. W. R., of N. Y.-There must have been water In INVARIABLE RULE.-It Is an established rule of this office 

your mold, or the cores were damp. Metal will not fiy out of the tostopsending the paper when the time for which it was pre-paid 
"gate " if proper care is taken. bas expired. 

M. McD., of Mass.-One 20-lnch gun has already been MODELS are required to accompany applications for Pat-

cast, but is not yet finished, we believe. 
C. R. M., of Conn.-Fusible safety plugs are not used In 

this country forflteam boilers. They have been found inoperatiYe. 
They arc still employed to some extent in England, but they are 
regarded with suspicion, we are toM. 

I. P., ot N. Y.-If your invention has proved to be a 

valuable one to the country, the fact of your having realized & 

small fortune from it will not militate against .its extension. 
An inventor of a really valuable improvement is entitled to & 

muniflcient reward, and we think your· case not an exception. 
You must make your application for the extenslOn at least ninety 
days before the date of its expiration. 

J. J. S., of Ky.-The machine to which you refer for 
making cigars was published in the SCIENTIFIC AMERICAN, Vol'l, No. 16, new sories. We do not know the preftent address of Mr. 
Bcanchi, the patentee. 

E, M. W., of--.An arte�ian well is· one In which the 
water flows up from an under seam above the surface. Such welll 
arc generally formed in basins, where the roclry strata dip down­
wards, amI they are supplied from dista.nt elevations or the water 
would not be forced up to the surface. 

J. G., of Mass.-You will find au illustrated series of arti 
cles on the manufacture of axes, in Vol. I, of our new series, begin­
ning at page 267. 

V. C., of N. J.-Stevenson's turbine yields a larger pro­
portion of the total power of the water than any other water 
"heel that we know of. But turbines arc not adapted to work 
where h'Teat changes are made in the amount of resistance, as in 
throwing machines into and out of gear. Stevenson's address is 
2(X) Broadway, New York. We know of no manufactory of Barker 
mills. 

S. W. N., of N. Y.-Nothing is better settled than that 
a body projected vertically upward from the earth, would fall with 
the same velocity that it rises were it not for the resis.tance of the 
atmosphere. It is also true that but for the resistance of the air 
all bodies would fall with the same velocity-afeatheraJ rapidly as 
a guinea.. We have seen tbls demonstrated repeatedly in a vacuum 
tube. As you desire authoritIes, we refer you to Newton's Princi­
pia, Definition VII. HTheforce of gravity (taking away, or allow­
ing for, the resistance of the air) equally accelerates all falling 
bodies, whether heavy or light, great or small" See also Silliman's 
pbilosopby, page 71. 

• 

Money Received. 

At the Scientific American Office, on account ot Patent 
Office business,from Wednesday, July 6, 1864-, to Wednesday, July 
1",1864:-
J. D., of N. Y., $16; A. W. T., of m., $20; J. F., of N. Y., $22; J. 

B. C., of N. Y., $16; P. &: M., of Mass., $15; L. D., of N. Y., $16; J. 
R. B" of N. Y" $20; O. C. P., of N. Y., $20; A. J. L" of N. J" $20; J. 
B. R., of N. Y., $20; E. T., of Pa., $20; G. G. P., of N. Y., $16; M. R., 
of N. Y., $16; L. G. K., of Mass.. $20; A. M., of III., $25; E. C. C., of 
llass., $16; S. W., ot Ill., $25; McIJ. & G., of Pa., $16; W. H. D.,' of 
nl., $26; A. W., 'of 111., $25; G.l\IcK., of N. Y., $20; T. G. M., of N. 

Y., $40; G. &: G" of 1'3., $16; W. S., of Ohio, $26; N. T., of N. H., $16; 
L. M. H., of N. y" $15; \\'. R. M" of ra., $32; A. S., of N. Y., $16; L. 
S" of N. Y., $20; O. C. F" of D. C., $16; G. IT., of N. Y., $46; G. E. 
R., of N. Y., $.20; E. C., of Iowa, $20; .A. A. S., of Iowa, $20; S. W. H, 
W., of N. Y., $20; W. W., of Conn., $20; H. U., of Conn., $20; H. F., 
of NY, $16; G. M., of N. Y., $JO; C. B. R., of MasR., $32; E. S., 01 

Minn., $16; R N. T .. nfW' •. , $2Il; II.N., of 1'&., $21; R. W. G.,of IlI., 

fntsunder the new law, the same as formerly, except on deSign pat­
ents, when two good drawings are all that are required to accompany 
the petition, specification and oath, except the Government. fee. 

RECEIPTs.-When money is paid at the office for sub­
!criptions, a receipt for it will always be given; but when subscribers 
remit their money by mail, they may consider the arrival of the 
first paper a bona.-./ide acknowledgement of our reception of their 
lunds. 

BindinK the .. Scientific AInerican." 

It iR important tbat all works of reference abould he well bound. 
The 8ClENTIFIC AMERICAN being the only publication in the country 
wbicb records tbe dOings of tbe United States Patent Office, it is pre­
served by a large class of its patrons, lawyers and others, for refer­
ence. Some complaints have been made that our past mode of bind­
ing in cloth is not serviceable, and a wish has been expressed that we 
"ould adopt the style of Din ding used on the old series, i. e., heavy 
ooard shIes covered With marble paper, and morocco backs and 
corners. 

Believing tbat �1Ie latter style of binding will better please a large 
portion of our readers, we commenced on the expiration of Volume 
VII., to bind the sheets sent to us for the purpose in heavy board 
sides, covered with marble paper and leather backs and corners. 

The price of binding in the above style is 75 cents. We shall be un 
able hereafter to furnish covers to the trade, but will be happy to 
receive orders for binwng at the publication office. No. 37 Park Row, 
New York. 

RATES OF ADVERTISING. 

TWENTY-FIVE CENTS per line foreacb and every insertion, pay­
ableJn advance. To enable all to understand how to calculate the 
amounttbe.vmust send when they wish advertisements published 
we will exr?nln that ten words average one line. Engravings will not 
be admittetl into our advertising columns. and, 88 heretofore, the 
publishers reserve to themselves the right to reject any advertisement 
tbey may deem objectionable. 

F
OR SALE.-ONE PULLEY, 80 INCHES DIAME­TER, 24-inch face, bored for 3%·inch shaft. Apply to" Provi-dence Tool Company," Providence, R. I. 4 tf 

N
OTICE.-PARTIES HAVING EITHER AN IM-proved Thrashing Machine, Farm Mill, or Cotton Gin to be 

iPe�:���ni�:le:��rr�I���rJ�ra: Horse-power Company,",I/)'f9 

M
AIN AND BROWN ON THE MARINE STEAM ENGINE. Just publisbed-THE MARI.NE STEAM ENGINE. By Tbomas J. )[ain, F.R. Ast. 

8., Matbematlcal Professor at tbe Royal Naval CollegeL Portsmoutb' and l'bomas Brown, Assoc. Inst. O.E .• Cbief En$lneer l<. N. attached to the Royal Naval. College authors of "QuestIOns Connected with the Marint' Steam Engine,'? and the "Indi-mtor and Dynamometer." :!it l:���fo�sl:1��tratlons. In one volume, 8vo. Price $5, by 
CONTENTS. INTRODUCTORY CHAPTER. Steam. Water. Caloric. Temper­a.ture. Heat and cold: General effects of heat and cold. Expan­SlOn by beat. ExpanslOn of gases. Practical methods of observing eJt:pansion. Vario� applicatIons of this principle. Law of expan-:\�� b{.oh:l������?i�:�!� f��ni;fii��li;:�t!�fn�s��!:G�ot�c��fu�� the temperature of any substance. Pyrometer. Thermometer Method of graduatiug thermometers. 'ro compare thermometers when dlfferently gra<luated. Laws of cooHng. Conduction. Con­ductlng powers of bodleR. The sensation! a bad criterion of temper­ature. Convection. Advantages to be derived from a knowledge of thls . law. Explanatipn of some natural phenomena. Radtation. ::e�e�ingor�h�� �f.'-li�i�t o}t e����L��nt�� 'i:1n� what c:lrcum8tallc�1I heat becomes l",t.ent. Heat th9 �.. .tDt in 
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W:�\i��n:�:te�aE�r:!�fm�r:�per��lg�B�e��inb!�TiesT��:! ture necessary for combustion. Oxidation. Effects cf galvanic AC­tion. Boiling point. Boilin�pointas influenced by pressure. Tem-
r�!t��i�:e�rdew�a��por ���l�o���'ii�gu�:�r i�flet��a� 
��Vti��ngoi:.\ea�. fr�:�a��.ttni�lfihri'd ��� ��h��l;l�!��r���Se steam � salt water is fresh. Process � Jistillation. High-pressure steam. Measure of steam by atmosphere. Laws regulating the 
������e �!Jl�a�i :::��eci!��i��, �e �m����Yl�it�� :�:::. Analysis of sea-water. Saline contents of sea-water. Gaseous mat­ter in sea-water. CHAPTER IL THE BOILER :-Marine boilers distinguisbed from land boilers. Gear connected with boilers. The tubular boiler. The number of boilers in each steam-vessel. The steam-chest. The fit"e­bridge. Ash-pits. Gunboat boilers. Exhaust-pipe. Blast-pIpe Feed or donkey engine. Boiler hand-pumps. The safety-valve. Gear attached to the safety-valve. Under what circumstances the weights of the safety-valves may be increased. The safety-valve box. Waste-steam funnel and drip-pipe. Steam-gage. Steam-gage for high-pressure boilers. Ga�e-cocks. Boiler water-gage. King-
����� vab��m����tr o�te:r or!t� �s����;� By::g�rcoi��� reB;t:: 
R��:rd�s��!���!!r�. a�ri��i�r�d�alV::r��c:tt���tO�e ¥!��! ry. Portsmouth Dockyard. CHAPTER III. THE ENGINE:-Definltlon of steam-engIne. Employment of the several methods. Engine in' general use pre­"ious to Watt's improvement Newcomen's engine. Discoveries of Watt. Blowing through. Single-acting engine. Double-acting en-
��:: :.:r!ig=���:o:�:::.en�\��.��rv�.e. S:�ge.:6��:ti ?iston of steam cylinder. Working parts of side-lever engines. 
�;ir�g�?f 'P���e' s���on. Str��rra�� a��ncde �::tio��caPie:��:k�� Foot-valve not absolutely necessary. Annular air-pump bucket. An Hular delivery valve. AIr-pump and common pump contrasted. De-
�;;fKi�:l��l��� a�'�Se\�dS �rBW.k�ctiL��-�_�ld·e. D�1��1f,� slide. Locomotive slide. Seaward's slides. Cylindrical slideR. 
�tS;��Jn�ith��d�J ����ra!t:8. o��d:Cre�l� o�:gw ;���r:f-tric. Stops on the eccentric. To find the travel of the slide. Double eccentric. Throttle-valve. Expansion-valve. Expansion-valves. 
���!l�iir'k.s.a;,�:�lop�o�:rj\r:g��l�:.ea&he�l���i�r�i�t::: slon valves. Maudslay and Field's rotary ex�ansion-valves. Con-
�::er1t�� :rre����:i"nc:n��:.er �u���tors:ro�;�8D�[OO��t� 
�ie�g:is. F���th��: p�j!fi:-l.��:in:�:sp��£:�U�\:om�ct tng the wheels. MethOds of disconnecting paddle-wheel Immer­sion' of paddle-wbeels. Paddle-wbeel brakes. Tbe screw propeller. Definition-length of screw. Definition-angie of acrew. Pitch of 
�r:�w��¥:c����tin�ige ����wM����d o�f�r��� t1��a�::: Governors in screw ships. CHAPTER IV. Direct-action en§ines. Gorgon engines. LenJrth of radius-bar of ditto. Fairbairn s en!rtnes. Maudalay's double­cylinder engines. Boulton and Watt's dlrect engines. Messrs. MU­ler and Ravenhill's direct engines. OsciUatinr engines. Engines for working the screw-propeller. Direct-acting screw-engines. Direct-
:f:e� ������s�r����tiIJ.fa��:,o:�d eWJd�:' r�:�kcg�: n"6ll'lW3;"f."'llJT,}WI'Nri'�Wt'l;"TEAM:-Fi1l1ng the boilers To know when the blow-out cocks are closed. On the proper hight of water in tbe boilers wben fires are lIrst IIgbted. Layi ng the 
!r:ite t�� fte��ist�:t�:n��p�x����g£�rifi�:�t�� e�f.neTo e!;e the engine clear for starting. Foot-valve �g�ed. Starting the en-
�:.s. or:a:i��:it��: �����:sge::iore lliein�e:E�;S ��W�;: 
��a�;::���:fi�:!�:: J:s:�g g�I:��i����p�im?D� �:��s� 
��!i�;i��:�::'�g. °<fhftft:�!:C��1�t���t�n3u�a��.st��ki::� 
t���f�:' ut:u��il?ea;�eil� :i��s �����;:!vi�)]tor� I�r;��i:nhl� the ja'"kets of steam C\'linders. To ascertain if blow-out cocks are opened. CHAPTER VI. DUTIES TO MACHINERY WHEN UNDER STEAM:-Tbe boiler. Glass water-gage. Blowing out. On the limit of saturation. The salinometer. Ash·pits to be kept clear 8f ashe8. On stoking. Management of fires. li'eedingthe boners. To prevent �aturation of boilers under peculiar circum�t.ance�. Decrease in maximum boiler-pressure when the ship is roJling. Blowing-out to be limited at times. On the number of boilerR to be employed. Superheating apparatus. Ashes escaping from the funnel. Ii'Jarno 
;gP;:e��gta!:�la;�rs �� ��: ����l.bi>ro:1���IY �fl:�i to i���ir�� the steam from admitting a large supply of cold water. Attention to be paid to injection-pipes. Kingston's valves. Workin.� as high-
�::��aeo?nfo�ttng I:J���sg :f��l:�i;�fijes. O�:::; �r:,��������: 
�aid'tomd:inp!;���!f�8�_P�: J:fr�. to��t�:�h�Ptut1et;er�ib�a�Jn�� of engines. Soft metal for bearings. Expansive working. StC<lDl­circle. Ma.na�ement of fuel Previous notice to be glVen before stop-
Pi�iI�iTwrn�h. DUTIES TO MACIUNERY DUmNG AN AC-
a!�� O� ��:. A:���i&EroTb-;G:�irie�eb:}�r�g ag�rg��� 
�ifil:�tt�n;a�'������, d!�fn��!O:c�{O�re;�1��n;f a�h��tl���'n fli'ii: 
���m �����sn �gl}g��d �:nhotr:�;e�e�:i��:� bJt�f.11aJ�0�����; repaIrs of a steam-pipe or fee�iPe. Method or working one engine. Remark� on screw-proDeller. To clear the bilge of a vessel I"re­cautions in case a vessel be run ashore. Temporary repair of boiler 
:�ht��m����n p�::r&t� rej6'i��r� f����::t�:� ou�t��jiDd!� covers. CHAPTER VIII. DUTIES TO ENGINE, ETC" ON ARRIVING IN HARBOR :-Blowlng out tbe water. Hauling out fires. Duties to 
�� ::�;:'ia;:��in�::.i:'�� o;�:i�tg;: ��:i�;:�}n��dd::�!7f� 
I:g��::' �lrs��tttl�����h�, e;iPa�n�r:���fli3��n i���8�\?e length of stroke of an eD�iDe. '1'0 adJust the parallel motton of en-
¥�raes.Rl�:���J'aj�!i:ti�tsOf1?t:e:li���.esOJ'�1::��� ���n��<a scaling the noiler. Rust-lointl!. On stoppin� cracks in boilersf etc. On repairing the flre-bridges,and ash-pits. On I!Itaying the bollers. On increasinR; the load in the safety-valve. Boiler water-glass. On 
b�e �����g ������inis�e �a�:���o lh� e1:���� �<;f_���l� to be examined Coaling ship. RutbiSh to be ca.refully removed after repairs. Danger from impure air in boners. Screw-gearing in �crew-steamer;s. Lubricating theg earing of. �rewve!Sels. Paddles. Preserving bOllers when not m use. On llttmg mud-hole dOQrs On 
fctting uPRteamatfreqUent intervals. On turning round thewheeIs 
c�v���gy �f�:,ni¥�:�i :��if�a�! gg�::Viri1�1� pf!:!�n��y!:!�� taln if the piston he steam-tight. Piston loose on the rod. Method 
tt separating parts d an engine when rusted together, To blow thro�h when a blow-valve is not fitted. processofblowin�through e�iIAeWi� ���ol�istit"ef*�g>u��:�.!:r:c�";;ffi';;'l���· of en-gines. Duty of an engine. Horse-power of an engine. :&ominal horse-power. Horse-power from the evapocation, etc. On the screws of steam-vessels. Approxbnate area of a screw blade. To find tbe ang:le of a screw blade. To find tbe pitcb of a screw blade. Requisite pItch for a given sFteed flf a screw. To fnd the pitcn from 
�����::�rJh:t �n�;�:. SI�llP !F��e °:C:e�:re:e�:a:eJacr:r:�l�: way. Motion 01 paddle-steamers in mill water. Consumption of 
��u.n �n g����m�adJl�s. th:re�n::�¥ti�rf�����e�t����� 
�e���eti���iole�����t�:�ftis-.:�rkA:6��f�� :lr� �a�!e i�tr��: of air-pump. Amount of fuel lost by blowi�-out. Desttemperature 
� �u�idp��t g�l�h�����rs¥���:� on e���f��f �Oe�';l��nc��� Qualities t1 coals suited to navit!atlOn. Table I.-T'ownr and dllty etc., of various coals. Table H.-Mean composition of aveTa.c"' samples of various coals. Table llI.-Averagn value of coa.ls fr different localities. Table IV.-Average composition of coaJF different localities. 
tr�}i���Trc'�)l�'b�Tables, eta etc. 

� My new and revised catalogue�! I actlcBl and sent frea of poetage to any add ..... , 
IndOltriall'Uollther, -:�JiY,/ 
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