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Order pattern lette ... &; fill1lre. trom tbe large.t varIe-
ty. H. W. Knight &; Son. Seneca Fall8.N.Y .. drawerl115. 

Acme englne.l to b H. P. See adv. nen I •• ne. 
For pumping engine.. J. S.lIIundy, Newark. N. J_ 
.. V. 8." metal poll.h. IndianapOJI.. Sampl .... free. 
Kemp'.lIIanure Spreader, Syc'acuse, N. Y. See Adv. 
Jmprove dlron planer .. W.A. Wll8on . Rochester, N.Y. 

Bankru pt lIIachlnery Sale.. Am. Tool W'ks, Clev., O. 
Shingle machinery. II'revor IIIfg. ('0, Lockport, N. Y. 

Steam DI.lnfecto .... 
<.leo. T. IIIcLauthlin &; Co., lID Fulton St� Bo.ton. lIIass. 

Patent Open-Side Planmg and Shap,1Itllllachlne •• 
Pedrick &; Ayer, Philadelphia, pa. 

Steam Hamme .... Improved Hydraulic JactB.and Tube 
Expanders. R. Dudgeon.:U CoInmbla St., New York. 

Hydraulic Wheel Pre •• e. a . peclalty. The J. T. 
scbalfer Mfg. Co� Rochester, N. V. See adv. p8l{e:m. 

SCrew machInes, milling machines, and drill presses. 
'£be Garvin lIIach. Co� LaiJrht and Canal St •. , New York. 

Centrifugal Pump.. Capacity, 100 to {(),{ID gals. per 
minute. All.lze.ln .toek. lrvlnvan Wle,Syracu.e,N .Y. 

High Speed Englne.-Slngle Cylinder and CompOund, 
for all eleotrlcal and manufactnrlng uoe •• Watertown 
Steam Bnatne 00 • •  Watertown, N. Y. 

'£be be.t book lor electricians and beginners In elec
triolty I." Ex perimental Science." by Goo. lII. Hopkin •. 
By maI.I. U; lIInnn &: 1':0., publl.hera, H6lBroadway, N. Y. 

Forthe odgtnal Bogardu. Universal Eccentrlo 1II11l. 
Foot and Power Pre88ea, DrIl18, Shea ... , etc.. addre .. J.S. "'G. F.SlmP6on, !l6to36Rodney St., Brooklyn . N. Y. 

Canning machtnery outfit. complete, 011 bnmer. for 
soldering, air pumps. can wipet1!, can teaters. labeling 
machines. � and dies. Burt Mfg. Co� ROChester, 
N .Y. . 

Oompetent person. who deSire 8jlencle. for a new 
pOpular b<.ok. of ready sale, with handsome profit, may 
apply to lIIunn " Co., Scientific American olllce. H6l 
Broadway, New York. 

fjJ-Send tor new and complete cat .... ogue of 8clentiOc 
and other Books for .ale by lIIunn '" Co.. 361 Broadway, 
New York. Ft-ee on appllratlon. 

'an;T8 TO CORRESPONDENTS. 
NaPles and A.ddress muat accomll"'!l': all iettera, 

or no attention will be paid thereto. Tlila Is for our 
infom>&tion and not for publication. 

K�ferences to former 8rtIcies or an.were .hould 'glve date of paper and page or number of qnestion. In .. ulric. not &nswered fu re880nable time .hould be repeated; cam!I!pOndenta will bea.r I n mind that 
.ome anawere require not a little research, aud, 
though we endeavor to reply to all either by letter 
or In t I. departmJmt, each mll.t take biB turn. 

Specla. 'Vrltten Information on matter. of pellIOnal rather thul general Intereat cannot be 
expected wlthont remllDeration. 

Scientific American Supplement. referred 
to may be ha d a t the office. Pilce 10 centa each. Boo"" .. referred to promptly .upplled on· receipt of 

M.We':;'18 .ent for examinAtion .hould be dlatinctly 
marked or labeled. 

(5192) J. J. C. writes: 1. What seeme d 
to me to be a very curlou. oocunence la.t Wedneeday 
night, being a very heavy .torm, the lightning .trnck the 
electric light wires leading into onr church. The .exton, 
a young man, going "down In the cellar next morning, 
W88 about to turn on the light, hut 88 eoon 88 he touched 
the key, he W88 knocked acroea the cellar and almOi!t 
.tunned; bnt the etnmge part of It Is you cannot touch 
the lights to turn them on ever .Ince. I tried It Sunday 
n�ht, bnt! got a .hock whlchmademe leave them alon\j.. 
The electrician of the company W88 there, he t()uchedone 
with a piece of wood, and he also got a heavy .hock; now 
what do yon thlnkW88thecaueeofallthl.f A. Poeeibly 
the lightning de.troyed eome of the inanlation, eo that 
the electric light current reached the key. The wIre8 
could not retain the charge of lightning for more than an 
lnatant. 2. In the .teel-meltinl/: .hop where I work, we 
have conalderable trouble wit the bottoms I n the monlda ; 
yon know the .teel ls poured from crucibles Into mOulda, 
which are made out of uetiron,and alao the bottom.; 
the weight of the ateel .trilring the bottom in the mould. 
eat. the bottom away •• 0theyonlyl88t a few heatl!, which 
make. themvery coatiy. We have tried agreat many 
dill'erent devlcea, but aD about alike; now what do you 
think would remedy thIs defect f A. Try inclining the 
Ingot mould BOthat the .teel will .trike the bottom with 
less force. 

(5193) A. 8. J. writes: Lightning com
mitted atreak here to-day. Atl00'c!ockdurlng a very 
hee"v rain there waa one b.h of lightning. The bolt 
.trot. a line In the kltehen of W. W. BaIrd's residence, 
followed It down to the .tove pipe, down that to the 
.tove, demoliahlng everything 88 it went. The matched 
board hard pine fioor is not lDarked In the Jeast, and 
there Is no algn about the room where the bolt paIl8ed 
out, but dlr tly uuder where the .t0ge etood the ground 
Is tom np,leaving a hole In wblch could be placed a bar. 
rel. The lIue ran from the ceIlinl1: of the room through 
the roof, not from the ground up. How did the lJght
nlng get throngh the 1I00r wlthont leaving a mark f A. 
Poaalbly the Ughtningfoliowed a nail throUllh the floor, 
or the dl.tllrbance In the grollDd may have been caused 
by a branch dlacharge or another bolt. 

(5194) H. D. R says: 1. In two guns, 
bore 1 Inch and H, Inch, please state the maximum 
amonnt of gunpowder that can be burned In each. A. 
Muc dependa upon the .trength and length of the gun, 
and also upon the .trength of the powder. As to the 
maximum charge, po<!tllbly a quarter pound for the 1 
Inch gan and 6 onnce. for the IH Inchgnn Is 88 much 88 
cau be  u.ed ettectively. 2. How Is the above computed , 
The computation Involves an the condItion. of compoel
tlon of the powder and the .tnmgth and length of the 
gon. 

(5195) J. H. 8. asks: 1. How to gild the 
edge. of book .' A. The edges of books are gilded hy 
IiPOnging with wblte of egg and l!I,ring on gold leaf I 
when dry, bnrn!8h with an ag&1e 1mnIIahet. 2. � 
general principles of combluation 1Oe!ll.·, A. The prlncl� 
pie. Involved In combination locke is a V""Y Intricate one 
to au.wer In a letter or Note andQ,ueries. 8. How to .top 
leaks around the fitting. of .team lpes where It Is Im
voeslb leto takethemdown f A. Clampsandrubberpack
ing is the naoal practice for atopplng leak. 88 yon de
scribe. 

(5196) A. M. says: Having built an en
gine with 8 cylinders (.team one way only), cyllndereare 
linch by 8� etroke, and makes about 260 revolutlon. 
with llb .• teamper minute, howmuch horaepowerwill It 
have with 50 Ib. of ateam, and how many revolution. 
will It mak.re being no dead center' A. Your en
gine 88 deecribed Is about 1 hOJ'8e power; 8 cyllndere 2 
Inch diameter, 5 Inch .troke. will be the .Izefor 2 horse 
power. 2. Wbat .�e cylinder. will be nece888IY for a 
2 horae power engine, i. e., nalng 8 cylindera, also pleaee 
give dimenlllon. of a t.Ibular boiler for the .ame , Bee 
8cIBN'rD'lC .MmRlCAN SUPl'LBIlBKT No. 'I'0Il for types of 
emall boller.� to 2 horae power. 

(5197) A. H. says: The propeller on my 
.team laonch Is a four-bladed one. It Is 18lnches In 
dlam£ter, and the blades at the cln:umference are set at 
an angle of 46 degrees. Will you pleaBe Inform me the 
plteh olthe propeller, and what percent the .lip Is gener-
8l1y allowed In still water f A. The propeller Is 4Y.t foot 
pitch. The alIp will be governed by the 81ze of the boat 
and 111\ inodel, which is the me88Dre of reslatane e; abont 
00 to 25 per cent eIrp .hould be allowed. 

wire coat t A- Uee No. sa wire for the magnet of the 
bell, and make the re.Iatance of the magnet 200 ohm/!. 
Thl.willreqnire abontGOOfeet of wire, The reslstance 
olthe key should be abont the .ame. We believe the 
wire coeta about 75 cents an onnce. 

(5202) W. J. B. says: I have a � inch 
water pipe, with 3G to 40 pound. pres.ure per 8q\lllre 
Inch. Now I would like to know what elze water wheel 
and what e�e jet I woold have to u.e to drive the 
hand power dynamo (SUPl'LIIIllINT161). lhave removed 
t e copper plating from electric light />\rbon. with nitric 
acid. The acid baa .eemed to have .oaked Into the ear
bon. Will thl. do any harm If naed In the battery, or 
what will take It out If not, How many gravity cell. 
wonld It take to run an Induction coil, elze 6 Inche. 
long and 1� inches In diameter' A. You wlll reqaire a 
12 Inch water motor. with a half Inch nozzle, to drive the 
dynamo ; about one-<lighth horae power. Thenltric acid 
absorbed by the carbona will do no harm in t e battery. 
Four gravity cell. for the Indnction coil 

(5203) W. A. F. asks � 1. Would like to 
know it It is pooelble for me to recharge the exhanated 
cella of the chloride of silver dry cell Faradic battery , 
Iiso, state how and what wanted. A. A chloride of .11-
ver cell can be cbargOO. by removing t e reduoed .lIver 
and replacing It with a cylinder of fnaed .Uver chloride. 
The eolution Is made by diasolvlng pure chloride of am
monium In water or, In lieu thereof, common aalt. 2. Ia 
it po<!tlible to make a chemical battery .trong enough to 
run a phonograph and not be larger than 12 Inches 
8qDale' 11 .0, what mawia! Is reqnlred to con.trnct 
.ame, And what Ingredlente are required to run the 
oMinary length of time f A. A good elzed Grenet battery 
will rnn a phonograph. The eolution for the Grenet bat· 
tery Is made by dlaaolvlng bichromate of eoda In water to 
saturation and addlnl/: .10wlJ,one-flfth Its balk of com-
III£tclJlJ e nlph nrlc acid. 

. 

(5204) L. B. asks: 1. Cap the field mag
ne1l\ of an alternating current dynamo be excIted by .tor
age batteries capable of .npplylng continnona circaia
tion' A. Yes. 2. Can an Edison dynamo be cb.anged 
from manufactured s1l\te to alternating current dynamo 
by aimply having a ring commutator' A. No. 8. Are 
ele<:trlc incandescent lights common ly ueed ran by alter
na� current' And if eo, could they be rllD by con
tinuoo. and Interrupted currentl!, and what will be the 
resalt of each .y.tem f A. Incandescent lamps are run 
In both way.. The clli!erence In the re.ults Is not notice
able. 

(5205) F. H. ask s: 1. What kind of bat
tery to use to ring a� Inch electric bell continuously, 
A. Probably the FuDer battery would an.wer your pllr
poee. 2. Will adl.kI,ecIanche an.wer' A. Wethlnkthl. 
battery wo';'ld polarlze In a .hort time. 8. How long 
would a disl< Leclanche ring It, A. Thl. battery will 
uauaJly polarlze BO 88 to be Inoperative with abont an 
bour's oae. 

(5206) W. H .  F. writes: I have made 
the telephone described in SUPl'LIUIl<NT 142, and It work. 
lIne. Bat how In the world CAn I give a Bignal on the 
same' ltcan't be done by tapping on the diaphragm. 
It don't produce nolae enough tD call up. A. Place a 
• witch at eachendof your line and nBe a magneto call, 
or a battery, pu.h bntton and electric bell. 

(5207) 8. c. K. asks: 1. What should be 
the proper eudace apeed at which the wax or tinfoil cyl
Inder of a phonol1:r8ph .hould ran' A. Its peripheral 
.peed .hould be about 50 feet per mInute. Also wbat is 
the area In circular milla of a copper wire to carry one 
ampere of current! A. 642'47. 8. Ie the carryinl( ca
pacity In direct proportion to the aectional Cire8' A. 
Yes. 4. Whilt Is the reaI.tance of Grenet battery BOlu
tion' A- The n:&cnance of a Grenet battery of one-half 
gallon .Ize Is about one-half ohm. 

(5208) F. H. asks: Which will leak 
tbrough the .malleat opening, water or ateam, the pres-
81lre and temperature being the .ame, .ay 711 pound. and 
a.w degrees Fahrenheit f The clalm baa been made that 
water will. A. It Is generally conceded that .team will 
plIII. throngb hole. or spaogy material that Is Impervion. 
to water under the .ame PTe88ure. Its Ia.ue Is not 88 
teadily obeerved 88 with water. 

(5189) C. F. W. asks: 1. Would it be 
practical to run a one hoJ'8e power motor by .torage bat
teries, charged by cell batteries of .ome kind, if the 
motor ouly h88 to ron about live hours per week f A. 
Ye.. 2 .  Doe. It take more cell. of battery (.torage bat
tery) to run a motor a day than It does an hour f A
Yes. One Bet of cell. will r nn amotor for about 6 honra ; 
for 12 honra yon wOllld need two aerie. of cells. 8. Wil l 
It take more cel l. of battery to c arge the .torage 
battery when the motor run. all day than when It 
rnDlI only about one hour a day f A. It would hardly be 
feaalble to charge a etorage battery for all day run
ning by mean. of prim&ry batterlea, but It would be 
practicable to do .0 for II run of from one to aIx h oars. 
4. Ia the armature atatlonary In a "mllltiphaae .. motor' 
A. Ye.. 5. Wbat Is a .. three-pole "motor f It I. a ma
chine having an armature provided with three radlal 
poles. 6. What Is the 011 to lubricate printing pre8>lesand 
81lch machinery f A- MJlchinery oil of good qnality; 

(5190) M. T. B. asks: 1. Is there any 
.ubatauce .uitable for a .mall mirror which is lIexible , 
A. Flexible minora of ",.,.. have been �ade. 2. What 
Is the explo.lve force of an ordinary 46 X 70 405 J(r8. 
cartridgtlln the chamber of a rl1!e to the square Inch. Ia 
there more force backward than .Idewise' Al.o, how 
much more will the .ame bnllet drop In a th01l88lld yard. 
• hooting over water than land, also how much higher 
will It ehoot In an altitude of 8,000 ft. than at sea level' 
A. The explosive forceof good rifte powder Is about 80,000 
1 b.1Jer sq IlllI'e inch in every direction. We have no data 
81! to any ditterence In the trajectory of a bnllet over land 
and water, or at high altitudes. 8. How many times 
.tronger is gllD cotton than F. F. G. black rlfte powder' 
A. The expl08lve force of gnn cotton Is from 40 to 60 per 
cent greater than rille powder for equal well/:hta. 

(5198) 8. J. R. asks how much approxi
mately a br111!8 rod 50 feet long will expand with an In
crease of ten degrees In temperature, and what weight 
would It 11ft f A- The br888 rod will expand 0'068 of an 
inch for the length and change of temperature named. 
Its lifting weight wID depend npon Ita size and bracing 
to keep It from huckling. 

(5209) A. G. F. asks: Does itin anyw ay 
rednce the pressure on a .tation pump, Ufting water 800 
f ootvertical, by tapping water rolumn 10 feet above dIJI
charge valves and allowing the full of a 2 inch pipe to re
turn to the Jromp, provided the main water column Is 
alway. full to point of discharge f Ia not the p,easure 
the same at discharge valves.les.the friction of escaping 
water through the ! Inch pipe' A. The dlacharge pipe 
from the main win leeaen the work of the pump In the 
proportion of water diverted from the main pipe, and 
only lessen the pressure on the pump valves by the 
amollDt of the friction head dne to the decreased velocity 
of the water In the main pipe. It Is not an economical 
device. 

(5191) H. E. C. writes: 1. I am making 
rommutator for a simple motor out 01 segmenta, Will 
Iron or bra8e do for IIanged sleeve. Ii not, what Is beat , 
A. Br8B8wlll do forthellanged eleevea, but copper Is pre
ferable. 2. I have lDl><!� a motor with east fielda and 
Wrollght Iron rlnJlll f� armature core; what metal mo.t 
be osed formortlsed .tudator holding bruahe.' A. BI'8IIII 
Is commonly tllledfor thl.l>UJ'j)Oee. 8. Ia there nothing I 
e&Il .ubetltute for ruh her l1nlng In plunge battery cells , 
A. Try coal tar pitch. 4. Will One cell start motor f A. 
Yes. 5. Would 10cellll with plates 8 X 5 have any more 
E. M. F. and volta thana battery of " or 6 celleolS X 10 , 
A. The E. M. F. of the blcbromate cell Is about 2 volts, 
whatever the .�e of the eell. Lar&t<r platee yield . more 
c-lrrent. 6 . .Ia It neceMary to eolder :JoInts in winding 
JIl8l1:nets, I lI1ed wires and spliced andpnt tape around ; 
l\'I�1 that do r A. n 18 advtooble to solder all joints of 

(5199) E. W. asks: Will a Bunsen 1 gal. 
battery run a motor 20 to 80 hour. with load' A. 
A Bun.en cell will rnn a motor for the time named, � 
vlded the ft¥lstanoeeofthe motor and battery are p".. 
portlonate. 

(5200) A. C. W. asks: Is it possible to ron 
a .torage battery, c:t\Jurld with dOlled circuit batteries, BO 
that It can be used at any moment for lighting purpo6ell, 
so amwged by .wltche. that the cloeed circuit battery Is 
cut ouUrom the atorBge battery and,atorage batterytnrned 
on to the light 1 1180, what is the effect on each battery, 
If any f How long will each battery lalit, A. You � 
arrange .torage batteries In cODnectlon with p� 
batteries In the manner .nggeeted. A I!tonige battery of 
good make wlll l88t ailllOi!t Indellnitely, a nd gt'avity celle 
used lor charging will rllD a year with little attention. 

(5201) H. V. H. asks: 1. Would the 
magnetic key descrIbed on PIig" 478 of " ExperimenW 
Science," and the IlImple polarlzed bell, PIig" 486, wQrk 
well 88 a call for the almple taiephone, PIig" &7'7' A. 
Yes. 2. Would It be better or cheaper than a bell ope
rated by a battery, The 1elepllone line Is to be about 
half a mile long' A. Proh&bly It woold; but we think 
a magneto call wonld be prefarable to either. 8. What 
8lZe of spool. and win! would bereqalnldfortbepolarbad 
bell, Wbat weight of wire would b8 re/lnInld forUIe 
telephon e f The key, The bell. Wi* Ibonld &be 

(5210) A. M. asks: Give the proportion 
of a small bra.o8 cannon with a one-half inch hole, 80 aa 
to be petfectly we. A. For one-half Inch bore make the 
cannon 6X Inches long, 1� Inch diameter atmuzz1e, � 
diameter at breech. 

(5211) F. X. S. asks how to make Gur
ley'. Norwegian dipping compase, how long to make the 
needle, and If t e jewel beAring8 ont of a watch will do 
for the l>eering. A. The needles of dipping comp6Sl!e8 
are made from 2 to 4 Inches In length. You may use 
jewel. 88 you propose, or yon may employ line knife
edge bearingt!, IJllch 88 are used In line BCalee. 

(5212) L. B. writes: Have seen a state
ment In Gage'. "Element of PhyBlcs," that BOme
times telegraph tnstroments ale worked without any 
battery in circait, but merely connected with the earth. 
11 electricity can be taken In that way, pleaee ex plain 
how, and If not, what Is meant by thIa statement. A. It 
Is only nnder peclillar eJeetrlcal ClOndltiona that 1elegraph 
instnunents can be worked by earth cummts. It Is not 
poMIbIe, at any time and.at Ul1 place, to take IlIfticlent 
enm:nt hom the eari.h to operUe a 1eieg7aph IDatrument. 

(5213) G. B.-You will find a com
ple1e rule for IIndIDg !be day of the weelt fot G,OOO years, 
Inclodlng the full cenauM, In &mIrnrto AJrmuD.llf 
BUI'PlJIIDIlfr,N(). BIll. 
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Air compressor pump, Locker" Gennert.. ........ 601.0lI0 

flfO"y�Iru;b!��mIl�L:::::::::·.:::::::.::·:.:::::: �:m 
Ammeter. W. H ocbh.m •• n .......................... 00l.1« Anlmll18bear., C. &H. Burgon ...................... 6Ol.8U 
Armature, Smith &; Flndlater ....................... 601,376 
�a��M�rr�iii,:·:::::::::::::::::::·:::: mlB!1 
Aspbalt, m>paratuo formlring.J.8chubBrt .... _ .. 6Ol.:nr. 
Atomizing IIQUidlltl' F. BOurdll.. .................. �11J! 
R:lfl,��!�tGJj;'. sg:�i�i.�·:::::::::::::.6lii-'f.; r.m;t,6 
Balloting booth, J. H. Vau Dorn ............ 6Ol;U9. t!01.l2O Barbed fencing. T. V. AJlt . . .................. ...... t!01� 
B:fft:�:..':":;�T.eJY��'!I�·.�: .������:::::: �:1811 
Bicycle, Eo R. Corbett. ............................... IiQt,IJIiII 
Rl��!:·ieJ·:��:Tj .. yior:::::::::::::::::::::::: 9 Bicycle .addle. A. Meclty ............................ OOI,tHO 
Bicycle seat spring, H. Bergtels (r)................. � 
Bicycle tire, O. L. Wullweber ........................ WLII8IJ 
BUllard ball bolder. G. Rohrbach .......... ........ CJ01,2lST 
Blankboolt, F. H. &; H. H.HolIknann ............... r.ot;2'18 Bobbin bolder, C.A.l!awe ........... ... .......... .. 6OJ,i81 
Bodi ce belt.M. SC1l euer . .. . .......................... 6Ol,JlJO 
Bull er feeder, A. Sandlno y Barcon ............. ... . 1iOl;SU; 1l<1ot. rubber. E. Kleelllller ................ .. ....... .. 6Ol,1lI2 
Boot tree . C. W. Clark ................................ 001.1&'1 Bottle lor glue. etc .• C. H. LeI1I1ett . ... ......... ... 1iOl,282 
Bottle uncapplug tool, A. L. Bernardin ............ IiOI,OIiO 
Bottling machine, S. a. Nordyke ...... ............. ,1fJIi 
Bouquet holder, J. lIIathIBOn ... .................. .. Box, J.III. Leaver .................................. .. 
R��k=W!D��=id:·:.·.:·:.::::::.·::::::.::: Bnne tant, L. Block ...... : . ......................... . Broom, E. Sbaw ....... . ........................... .. . 
Broom h andle, A. B. Thom .. .. ..................... . 
R���l:'���D� � l. <f;.S�?�h!Bkti: ::::::::::::::::: 
Bru.h bolder, J. L. Landi ........................... . 
I:'t;n�eiil��e �t· ;;:i.iaiiii.;oil::::·:::: :::' ... :::: Cable lulp. R. A. IIIcLellan ........................ .. 
Cake macblne, P. D .  Harton ........................ . Can. G. Waeher... .. .... .... ..... ........ ... ..... ..... _ 
can capping machine. F. P. &; I. Goode ......... _ ... 001,_ 
can opener, W. G. Browne ........................... IiOl,SZI 
Candlestiok, T •• J. &; O. Q. Stille ...................... 1iOl,41'B 
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