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let on a hard wood block. Although the  steel when cold 
would break like glass with this treatment, when Slightly 
warmed it will yield to moderately heavy blows unin
jured. 

(5164) W. S. writes: 1. I hear that it 
costs $2 a day to take cameras into the World's Fair 
grounds. Is that true? A. Yes. 2. Do they allow a 
camera taking a picture over 4X5 in the grounds? A. 
They do not, except in the case of photographers repre
senting illu.trated journal.. Such photographers must 
obtain a special permit from the official photographa:-. 3. 
How many caustic potash batteries would it take to run 
a 34 horse power electric motor. Cell contains 2 copper 
plates 4 X5 inches. and 1 zinc plate 4X5 inches. Batteries 
to be coupled up like a bichromate plunge battery. A. 
It will probably require not less than 20 cells. 4. What 
size wire would it be necessary to wind the motor to 
adapt it to the caustic potash battery? A. No. 20 wire 
will probably be about right The motor should have a 
resistanceof from 20 to 30 ohms, depending upon the 
manner in which the battery is connected up. 5. Does 
the battery make more fumes than the bichromate cell ? 
A. No.6. How many hours will a bichromate plunge 
battery work 6 cells, size of plates 1� inch by 4 inches ? 
Will it work a motor for 5 hours�? What is the voltage 
and amperage? A. 5 to 6 hours. The E. M. F. of each 
cell is 2 volts. The amperage depends upon the resist
ance in the circuit 

(5165) W. S. P. writes: 1 In regard to 
the induction coil in the home medical battery, what 
kind of wire is used in the primary coil, and how many 
feet? A. It will -probably require 5 or 6 feet of No. 36 
wire. 2. What number of wire or what kin<1 is used in 
the secondary coil? How many feet in the secondary 
coil? A. 12 or 15 layers of No. 36 silk-covered magnet 
wire, 150 to 200 feet. 3. Do you think Grenet battery 
l1uid iB as good as elect opoion l1uid for a Fuller bichro
mate battery? A. It is the same thing. 4. Is the 
Grenet l1uid any good when it becomes black? A. No. 
5. Could you give me some directions for making 3 pints 
of electropoion l1uid? A. Make a saturated solution 
of bichromate of sodium in water, and slowly add one
fifth its bulk of commercial sulphuric acid. 

(5166) C. T. V. asks: 1. What kind of 
electricity is that generated by the dynamo? A. Dy
namic. 2. Why is so much precaution exercised in the 
stringing of fire alarm wires when only one wire is ex
posed to the dampness? A. Because the ground con· 
stitutes the other conductor, and any leakage from the 
wire to the ground impairs the efficiency of the line. 3. 
Can electricity, when grounded, be compared with water 
in regard to seekinlr its level? A. The earth is generally 
considered as an electrical reservoir; therefore the water 
analogy might be regarded as the proper one. 

(5167) D. C. B. asks: 1. What is the 
E. M. F. of a nickel-plating dynamo of 40 gallons ca
pacity? A. 7 or 8 volts. 2. About what size wire 
should I use on an electro-magnet to be used with this 
machine? A. This depends altogether on the size of the 
wire on the armature, but of course it will be necessary 
to use large wire. on account of the heavy current gener
atedlby the machine. 3. What is the cause of reverse cur
rent in  plating dynamos, and how remedied ? A. The 
secondary current from the plating vat 4. It is a series
wound machine. with a Siemens armature. I think its 
name is the "LittJe Giant" What change in the wind
ing would adapt It for general experimental purposes ? 
A. Windthe armature with finer wire. 5. What would be 
the power of the machine then? A. Without more data 
we cannot reply to this query. 6. Should the COIIlIlll:ttators 
of a dynamo change brushes when the poles of the arma
ture are directly opposite the poles of the l1eld magnet ? 
A. It depends upon the winding of the armature. If the 
wires run from the coil straightout to the armature, the 
change should take place about half way between the 
poles. 7. Is plaster of Paris a I good insulator? A. 
When dry it is a fair insulator. 

(5168) W. E. S. asks: 1. Will yop. give 
me the formula for charging a Bunsen battery? A. 
Make a saturated solution of bichromate of sodium in 
water; to this Slowly add one·fifth its bulk of commer
cial sulphuric acid. 2. Will zinc melt? A. Zinc melts 
at 6800 FIIh. 3. Can it be moulded smooth? A. It can 
be cast smoothly in metal moulds. 4. In what number 
of the ScIENTIFIC A:M::ERwAN does it tell how to make an 
in(luction coil? A. You will find a full description of an 
induction coil in SUPPLEMENT, No. 160. 

(5169) H. W. B., Jr., writes: I have seen 
described in the Notes and Queries of your paper a bat
tery composed of Sheets of zinc and copper Ith blotting 
paper in between; will you tell me what the paper is wet 
with, how thick .should the zincs and copper� and the 
paper be to secure the best results? What would be the 
voltage, amperage and resistance of one composed of ten 
sheets of zinc and ten of copper, 1 0 inches by 6 inches ? 
A. One half of the sheets in the battery referred to should 
be saturated Wit'l a solution of zina and the other half 
with a solution of sulphate of copper. The blotting 
paper saturated with the sulphate of copper should be 
in contact with the copper, and that saturated with the 
sulphate of zinc should be in contact with the zinc. The 
zinc plates may be one-eighth of an lnch, and for the 
copper any thickness will do, provided it is stiff enough 
to maintain its contact with the blotting paper. The 
voltage is about th(' same as that of a gravity, practically 
1 volt, but the amperage is very small, owing to the re
sistance of the battery. Probably you will be able to se
cure a current of 3 or 4 amperes withsuch a battery. 

(5170) G. R. asks the eause of holes 
about the size of a tackhead and larger on the sides of a 
stereotype plate, such as used on newspapers, after the 
tails are cut olf. These holes form whether metal 
is poured hot or cold. A. The holes are caused by air, 
which in the operation of casting does not escape from 
the ca.ting box. 

J titutifie �tutrieall. 
o rwindow glass thatwill retain the electricity. Whatkind 
of glass or how prepared will answer the purpose? A. 
Use soda glass. Leadglass is a conductor of electricity, 
although a very poor one. The glass jar should be very 
thoroughly dried and varnished with shellac before being 
coated with tinfoil. 

(5172) O. C. C. asks: 1. Please tell me 
the gross weight, charged, of a primary battery maintain
ing(for motor power) after a fifteen minutes' run about 
Xi horse power. A. 50 to 60 pounds. 2. The shortest 
period in which such a battery (after say 15 minutes' 
service) will regain its prime strength? A. The battery 
will not of itself recover its original strength; it must be 
recharged. The process of fully recharging require. 
from 6 to 7 hours. 3. Which are the lighter and most 
serviceable-rubber or glass cells? A. Rubber cells. 

(5173) T. T. writes: Recently during a 
thunder storm here a church was struck by lightning. 
The steeple was struck first, then the interior was visited, 
leaving a long streak where it had scorched the wall 
paper. It was afterward noticed that it followed an irre
gnlar gold stripe in the wall paper from the ceiling to the 
1100r. Can you explain why this occurred P A. A very 
.ligh t conductor serves to lead lightning in any direc· 
tion, on account of its extremely high E. M. F. 

(5174) M. C. P. writes: I wish to ask you 
a question in regard to my wood eaw that I have just 
rigged up. It has a balance wheel weighing from 100 to 
125 pounds, 26 inches in diameter, is a web wheel I have 
been running it at about 1600 revolutions per m inute. I 
run it with a horse power; the speed is sometimes higher, 
sometimes lower. Now, is it dangerous to run it at that 
speed? The machinist who cast the wheel said it was of 
good qnality. My saw is 20 inches in diameter, and if I 
reduce the speed I am afraid it will not saw well. If it is 
not asking too much, please give me some information in 
regard to the matter. A. Xhe tensional breaking strength 
of cast iron in the usual foundry practice cannot be 
trusted at more than 16.000 pounds per square inch. The 
safe load is made at one-sixth of the breakiug strength 
per square inch or 2,666 pounds. The strain on the rim 
of your l1y wheel at a speed of 1,600 revolutions per 
minute is 3,000 pounds per square inch, or a margin of a 
littJe over one-fifth of the breaking strain. This may be 
safe for good iron and a web wheel without l1aws. 

(5175) T. D. MeC. asks: 1. In the Blake 
transmitter, is the fine wire wound neXt to core or on 
th" outside? A. In the Blake transmitter the fine wire 
of the induction coil is wound upon the coarse wire. 2. 
Does primary circuit in an induction coil always refer to 
the inner circuit? A. Not necessarily, but according to 
the usual construction, the primary or coarse wire coil is 
placed on the core inside of the secondary coil. 

TO INVENTORS. 
An experience of forty-four years. and the preparation 

of more tban one hundred thousand application. for pa
tents at bome and abroad, enable u. to understand the 
laws and practice on both continents. and to possess un_ 
equaled facilities for procuring patents everywhere. A 
synop.is of the patent laws of tbe United States and all 
foreign countries may be had on "ppli ation, and per.on. 
contemplating tne securing of patents, eltber at bomeor 
abroad, are inv ted to Write to this office for prices 
whlcb are low. in accordance wltb tbe times and our ex
tensive facilities for conducting the business. Addre •• 
MUNN & CO .• office SCIENTIFIC AMERICAN,361 Broad
way, New York. 
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G
t ....................................... 500.479 Game board.l!. H. Monk . ........................... 500.409 H. Smith ................................ ...... : ... : !iOO.256 Battery. See alvanlc battery. S condary bat- Garment supporter. E. S. Smltb .................... 500.437 Batchet brace for bits o r  drills. D. M. Fulton. _ ... 500;382 tery. G Garment supporters. fastening for, E. S. Smith ... 500.353 Ratcbetwrencb, G. W. Wood ............... ....... 500.27'1 Bed slat support. • Luppert ........................ 500,406 Gas apparatus for the manufacture of, H. M. RReeglfr�/lteerra. tosre'eMC�ats�lrfeg&ls�eOry ......................... 500.147 BeeJw?Wler. �tcher, and separator, combined, 

1 Pierson ............................................ 500.424 ,. '1' uAenB .... · .............. • 
................ · .. 500.97 Gas manufacturing apparatus. W. A. Koneman .. 500.333 ReRe.g aUwlal tnOgr·maSCebelnPre.e SsusurererurseguGlarteoern· hlll •••••••.••• 500,1 � Bell.!,- arm� . ruegger ............................. 500,187 Gate. See Bridge gate. & u. Bendmg ro I, W. Lewis .............................. 500,2S6 Gate operating mechani.m. N. Smltb .............. 500,161 Res!l!tance box. E. Weston. .. .................... 500 ,362 B!cycle frame, A. Winton............................ 7'i Generator. See Electric generator. Steam gene- Revoluble .creen. D. E. Phillips .................... 5OO,5IV! Blcycle saddle,J.H.S�er ................... 500.156, rator. Rlnggauge G R HU/lhe. 500130 B!clcle .eai .upwe.mentary. J. H. Sager.......... Glue. makin/l. Bauppach & Bergel .................. 500 .428 Roller. See Street roller. ...... ..................... • 

B!lletloo�. . J. rm/l bam. ... ...................... Governor. Bracbhausen & Rlessner ................ 500 .372 Roof gutter, A. Neracber ............................ 500,416 Blllla� cEa k cup. H. Van Hoevenbergb .......... 500,360 Grain drill feed device, J. J. Esler . ...... ...... . . ... 500,328 RRooutanrdyln�mamaCehnlng\en. e, .wB·. CWo !'-.!Ie/l rh.t .
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500 500,.398519 B!t. See w.an.lve bit. Grain steeping and washing apparatus, W. H. � A�_ R!l·t�Ck, . Sj) 1arman ........ ·
i 
.... :i: ...... .i. .. ·j .... 500,153 Prinz ............................................... 500.509 Saddle. E. S. Cross................ .................. 472 

1 u�:.�us SUdS :�;esli app";-S';80 
o�]re uc ng, GranarJ' portable, W. J. Adam .....•..••...•.......• 500,458 Sash fastener, W. E. Mayo............. ......... ... 2M 

Bla�iin� �a�-g1n8e, b�� grgshoo '1\:rf. L�ver:::::: Grate, . .1. Hall ....................................... 500 ,'93 Sawing machine. cold, G. Ehrhardt ................ . 
Blast furnace. J. M. Hartman . . :........... ......... g:.�"o <Ji.frib�!���:wiDii.ii;,:·.::::·:.::::::·.:::::·:. �:� �:;��'t.:aJ:'gl.n'iigm:�f�iiing:M:·ii:LioYii:.':::.'.'.'.' Blast furnaces. I.'on notcb for, J. M. Hartman .... 500. Gnard. See Velocipede mud guard. SsccoreoePn' .• lftSlenge \I.. Eev' oHlu' bWlehscitnreeeYn'.' ................... .. Blind stile mortlser and borer, W. H. Brownfield. 500. Handle. See Brake handle. .. 
�g:?- S�:'i;g,�':.e p�=ger boat. Handle attacblng device for picks or other tools. Screw cuttl'l{ dies, machine for the manufacture 
Boller. See Asphalt dl.integrating boiler. Sec- Han�e�"§�:rDOor·i:i';Diie;." . picture b .. nger ...... 500.«

7 Scr��. J��k. G���' &; WiiJiiird::.'.' :: .'.':::.': :.' .'.'::.':: �:� 
B lli�n"l �.��r. tt 500 1 

Harne •• , Snell & Weldon.: .......... ........ : ...... 500,516 Scrubblllg and mopping macblne, Sblvely & Bar-o • 'tt ' �ga .... ...... ........................ .43 Harne •• attachment., J. C. Vamp ........ . ... ....... 500 ,531 clay .......................................... ....... 500.221 Bolt c� er. C. L. Beers .............................. 500.184 Harrow, revolving, d obnson & Syvrnd ............. 500 ,253 Seat. See Bicycle. seat. Car seat. Carrlw<e jump Book. ndexed, A. F. Dean ........... T ............ 500 .262 Harvester and binder, Whiteley & lIayley ........ 500,175 seat. Bottle pOur-out or dlscha1'/ler"J. W. Varter ........ 500.260 Harvester dropping or gaveling attacbment W Secondarv battery. King & Clark 500 89! BButttlle. ·telf-sealingJ..Haye. & "oberts ............. 500
500 .499 A. Line ...................................... : .... : 500.402 Sectlonafboller. W. H. Page . . ... ::::::::::::::::::' '507 ot e s opper. G. � .. Atwood....................... . • Harvesters platform and binder deck for !l1'8ln, Sewing machine K Vogel. Botjles, tool for securing cork"lln, K. Kirscbner. J. J. De�ey ........................................ 500,321 Sewing macbine' needle tbreader; ·lii:C:·jellkhi.:: 

B r .. 'iii' i i I''' c' :A":iJ' "i;" k'" .... , ............. �.il!i'i Hay sHngt J. Ton-$1i ................................... 500.166 Sewing machine shuttle. J. RObert.on ........... .. Bg��;nie�eJhv. FiS�!I.�� .. ::::::::::::::::::::: rm:JlKj «::�!��h se�·lIect:tg�e"ier." . EhiCtriciiiiie .. ter: 500.176 �g:�hT1t�::;:�n�·c���8���vfc�.J: Vi: D .. rley;jj.: BoLl t See D�ce box. Muslcbox. Paper box. Re- Feedwater heater. Sbeet metal elbow. F.Dleckmann................... ,119 
B s .  a'Sce �. . Heating apparatus, E. F. Edgar ....... .............. !iOO.22S Shellp.r. See Corn .beller. 

(5171) A. Z. writes '.1. In Wimshurst 
electric machine described in "Experimental Science," could vulcanite be 1llled for rotary disks? Would they 
be better than glass' A. V ulcauite can be used for this purpose, but it deteriorates with time. 2. Is standard 
supporting journal and axles of wood or metal? A. They 
are of wood. 3. Are tinfoil strips connectiug brushes in 
electric connection with axle? A. No. 4. In trying to . 
make Leyden jars we can hardly l1nd any bottles or jars 

Bract t je R �I brace. Ratchet brace. Heel nailing machine; C. W. Glidden ............... 500.486
1 

Sblrt and manufacturing same. W. A. O'Brien .... 500.270 
Br� e 's· Car�""v'hi'i"""""" ......... 500,525 Heelll' edge trimming machines. shield oiler for. Shoe. W. Hall ......................................... !iOO.38b 
B�ak:·bari'�le. s.l�B'iirnse ... �.� .����: .... . ....... 500,529 , Horl.rdi'k.&Pt::::::: :-:::: :::: ::: : : :::: :::::: : :::: �:� �l�a��nO,\,��¥�,:'iI':,�ru��Ds'frU�tl���,;.;g;,:D· &; 500.

285 �rlc� macgtne, D. H. Rlce .. j . ...................... 500.510 i Hook and eye. H. Prym .............................. 500.210 Duenckel .......................................... 500.475 rIC mac ne, re-press. D • . C. Arnold ........... 500 .315 t Horse detacher. D. R. Brown ........... ........... . 500.186 Slate picker. Stoeckel & Fahrln/ler ................. 500,302 Brld:tecate, L. NNi01.I. ............ ................. 500.200 Horse8hmachlne for driving. S. Will iams .......... 500 .311 Soaps.process of and apparatus for tbe manufBC-' Rru\ �tr. S. l·lil�y ............... . .. . ........ 500.144 .Hor.es 00. J. McHarrle .............................. 500.150 ture of kn/laded or S(lglomerated. A. & E. 
Brushjm ng�OO, s. '&'!� .................. . .... 500.247 Hot water circulating .y.tem, J. C. Norton ........ 500,2&1 des Cressonnieres ................................ . 
Brus l''& maci Ine. . A.Q�ue . ............. ....... 500.219

1 
Indicator • .  See Door Indicator. Electric I ndl- Solder. preparing. M. Guttner ...................... . 

B�g.:� Pla��t;�f.' ta�idsg��::::::::. ::::::::::::.: mgj 1':�Y:aJr�tlon Indicator. Station potential �l�:�:.eJI�MI::��h�e::M���cOiiiieii&y lurgrr. See Ol�b�ner. f W H B h ' 500 I 
Indicator. A. Utzinger ................................ 500,359 Splnnlng macblne, J. A. Collins .................... . 

B U�to ngs · fman& a 'Ye 0 ') drllli ac e.......... ,463 m.ulatlng device for preventing electric current a : Spoke bending machine, P. Gendron ............... 500 u E,USK 0 mig0 er-o -pear , ng machine for, Mil un In pipes. S. D. Gl'8tlaa ............. ......... . . . ... fiOO,C88 Spr!!:!&'. See Vehicle Iprlll&'. WIIII'OD IprinS. . oen .... ...... . ....... ..... : .................. ..........., Int¢erJlliI ltrap,lIl. F. Palmer ...................... 500;D ' Watohoue aprili&'. 
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