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wound, then give twice the current the armature wire 
would stand and apply Ohm's law as above. For elec
trical calculations we refer you to Sloane's" Arithmetic 
of Electricity." $1 by mail. 

(6104) W. S. E. asks: 1. Introducing a 
""'140[1('e into the field of the dynamo, are the E. M. F. 
alone reduced or is theE. M. F. andC. both reduced? A. 
If .hunt wound. both are reduced. 2. Has aluminum 
,N("r been retluced directly from common clay? A. Not 
to any great extent. 3. Give chemical formula for the 
hydrated oxide of aluminum. A. A

I
2(OHlo. 4. In the 

electrolysis of a compound body, what disadvantage, if 
any, is there in employing an electromotive force greatly 
in excess of the E.M.]'. necessary to effect the decompo
sition'? A. None except perhaps wastefulness of energy. 
S. What. is the present market price of aluminum? A. 
Ahout $1 a pound. 

(610;')) H. G. K. asks: Kindly inform 
me of the method of obtaining the amount that a safety 
and.high wheelis geared to. And supposing it is 60. what 
18 the denomination of 6O? A. ]'or a safety count the 
teeth on the sprocket wheels, divide the number on the 
crank axle sprocket by the number on the driving wheel 
axle, and multiply the diameter of the driving Wheel by 
the quotient. We do not understand what you mean by 
the other query about the high wheel. If you refer to a 
geared ordinary or front driver. try how many times the 
front wheel revolves for one revolution of the pedal and 
mUltiply the diameter thereby. 

(6106) B. asks (1) h ow to construct a 
simple. long-lived. effective battery for bell work. A. 
Make a sal-ammoniac zinc carbon couple with large area 
of carbon. 2. Howmany cells and what number copper 
wire will be required to operate one bell, 50 foot circuit? 
A. Wind with No. 22 or 24 wire. using two or three 
ounces. 3. Where canI purchase sbell, diaphragm, etc., 
for telephone described iIi SCIENTIFIC AMERICAN of 
]'ebruary 3, current year? A. Address some of our ad
vertisers who sell telephones. 

(6107) R. W. R. asks: 1. What should 
be the voltage and amperage of a current to run 641 mo
tOt to best advantage, the armature being wound with 
No. 16 wire. having 4 layers of 7 convolutions each to 
each coil? A. Eight or ten amperes and seven volts. 2. 
What would be the resistance of water in a glass tube of 
half inch inside diameter for each inch between elec
trodes? A. It depends on size of electrodes and on 
the purity of water. 3. Would the armature core of 641 
motor answer as well, made of No. 14 iron wire instead of 
No. 18, also would it make any difference if the wire was 
not all one piece, or must there be perfect connection 
through ita entire length? A. Any wire will answer. It 
need not be continuous. 4. I notice in making the mix
ture of 4 parts resin, 1 part gutta percha. and a little 
boiled oil, for coating wooden battery cells, that unless 
the amount of boiled oil is extremely small, the solution 
will not harden; is this due to a bad l'llmple oil, would not 
IYdraffine answer instead of oil? A. Use oil. Be sure it 
is boiled oil. You might add some liqnid drier. 

j',itutific 1mericlu. 397 
working is due to the tUrus of wire; if the resietance collltl 
be zero. it would be all the better. The turns of the tele
phone coil are needed for short or long line connections. 

Bevel. J. '1\ Langlais......... .................. . ... 521.414 Measuring a.nd recordiug' electriC currents. appa-
����1�e,; :-ndHba�!���ftig' macbii{es:' shea'! 
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for. J. Miller .................................... . 521,292 Metals. making resinates of. F. Pirscbl.. ........... 521.270 
Bit. See Boring: bit. M01stener for stamps, envelopes, etc., J. G. 

(6114) W. A. H. writes: If two electro- ���'i\al�::tg�t���;��.�.
o��·POO

I
. ........... ...... 521,388 MO:��n;�e�:Noliie'&'wai-d':::::::::::::::::::::::: �M:� 

magneta are mounted on a base, each provided with an 
armature. connected to the same lever. the lever pivoted 
between the two magnets (walking beam style), and one 
pair of magnets excited by a battery to an attractive 
strength of 2. which will hold the seeEaw lever against 
it. or as close as an ordinary telegraph sounder armature 
is held? Now. if the other pair of magnets be excited to 
an attractive strength of 3, can it overcome the attractive 
force of the first pair, and draw the lever in the oppo
site direction? A. It is a question of relative distance. 
If the lever has any amount of play. it will stay attracted 
by the magnet whose poles it nearly touches. 

(6115) E. S. asks what difference there 
is between an electric horse power and the horse power 
relating to steam engines. A. The electric horse power 
is equal to 746 watts or volt-amperes. the steam horse 
power to 33,000 foot pounds per minute; one is converti
ble into the other. 

(6116) H. R. E. asks: In purifying a 
mineral (clay) I am using hydrochloric acid. What will 
entirely remove the acid or neutralize its effect? A. 
Washing with water or neutralization with dilute caustic 
soda solution. 

Boiler. See Steam boiler. Tubular boUer. Motor. See Churn motor. 
Boiler feed. automatic. H . .l. Weisser .............. 521.351 Music box damping device. H. Langfelder ........ 521,289 
Boiler water alarm, steam. P. A. Kirchner ......... 521.169 Musical instrument. stringed. C. L. G. Becb ....... 521,228 
Boring bit. A. A. Bourgeous ................... ..... 521430 Musical instruments. device for tightening 
Box. See Advertising match box. Knockdown strings of. G. Heredia ............................ 521.286 

box. Whist bllx. Nails. machine for preparing and finishing, J. M. 
Box. T. Drummond ................................... 521.156 Laugblin ........................................... 521.242 
Box macbine. C. B. Soutbard ........................ 521.224 Nut finisbing macbine. G. Dunbam ................. 521.23.� 
Brace drill, E. E. Anthony .......................... 521,327 Nut wrench and lubricator. combined, J. S. Scar-
��m·le���. b�If�l,t'J'J::s'iin ......... ............... 521.252 Oil ���
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Bricks. tiles. etc., faCing, A. L. R. Van den 
���lP�������r�j.1j:.W!lr�::::::::::::::::::::::: ��}:� 

Bro�;;',\�i�: 'j: ii:'(:liiiieri::: :.: . .  ::::::: :::: :::: ::':.: g�g�� Picture banger. P. H. Lyncb ........................ 521.:1\11 

���:!a�Ya�'i'J'.PE:1;.'1i,i'iol'ri'�������::::::::::::. :::.: gn:��� ��ee�
b��;,�o�:��S pipe: .... '" .. , .................. 521.285 

Burglar alarm. C. R. Hoopes ........................ 521,239 Pipe bending macbine. J. C. Orr .................... 521.417 
Burner for the combustion of gas or vapor for Pipe coupling, combination soft and hard metal. 

beating purposes. H. A. & H. A. House. Jr .... 521.165 S. M. Friede ....................................... 521.437 
Button. J. V .Pilcber ................................. 521.418 Pipe dies. screw dummy for sewer. A. F. Foster .. 521,445 
Candles. apparatus for manufacturing bollow. L. Pipe banger. R. Boyd ................................ 521.149 

J .B. Fournier ..................................... 521.407 Pipe wrencb. W. KiI.g ................................ 521,267 
Car coupling. H. Deitz ............................ .... 521.433 Planer feed roll. J. D. Sigler ......................... 521,297 
Car coupling. J. D. Gooley ........................... 521,262 Plume fastener for belmets, L. A. Hayes .... ..... 521,213 
Car coupling, A. La Rue .............................. 521.376 Press. See Printing press. 
Car coupling safety attacbment. J. A. Markley .... 521.243 Printing macbine. ticket. Gray & Bowen .......... 521,438 
Car door. P. 1.'. Mooney ............................... 521.383 Printing press counting attachment. H. La 
Car door. W. L. Ransome ............................ 521.296 Fountain .......................................... 521,318 Car pUot or guard, R. A. Crawford ..... _ ........... 521,307 Printing press, rotary.J.P. Lubn .................. 521,268 
Car safety guard, street. Norton & Rice ............ 521.294 1 Propelling mecbanism. boat. C. P. Dieco ........... 521,405 
Car wbeels. making. W. A. Pearson ................ 521.321 Puller. See Stump puller. 
Casb register. T. Carroll .............................. 521,332 Pulley. clutcb. H. Bunker ............................ 521.281 
Casb register and indicator. T. Carroll .............. 521.334 Pulley. friction clutch. Kirkbride & Ouram ........ 521,240 
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Casket pedestal. E. E. Fisber ........................ 521.211 Pulp screen. Hall & Pearse ......................... 521.409 ) • • • as S: y W lorn an Centering tool. F. B. Covel.. ........................ 521,206 Pump regulfltor. bydraulic steam. T. J. Davis ..... 521,365 
when was the first piano made on this continent? A. gg�;:n. ii�i.J���},"bg��l:: .. ���.������ �.���:: ..... 521,194 ���c� Ig;���k�·.Pr· �i'!�fi

i
'!,iipers: "fignre;·:i.' ii: 521,432 

Jonas Chickering was the pioneer maker, beginning in gfe':[nne�°ts':e �pJ���t;;ci.: "ieaiie;.:· 
................. 521.282 RaiP:;;��;.riiiges: ·"'iniiiaiinii. S: Hu!ijies::::::::: g�g�l! 1822, and exposing his first piano for sale in Boston Clock winding mecbanism. electriC. Vidal & Her- Railway cross tie. F. P. Feuerbacber ............... 521,158 

April 15. 1823. Previous to this some unimportant at- vieu ................................... . ........... 521.396 Railways. conduit supply system for electric, H. 
tempta at piano making, it is said, were made. gg���
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Coal cutting machine. A. Greenwood ............... 521.263 Rams. machine for maintaining air pressure in (6118) . . B. asks how to obtain the gg���ltl'olci'i'��rt.i;.:J:Maiihew· .. ::::::::::::.::: g�t:ll§\l Ras�b��';f: �fa�b�r;:�}�Cills����.�:: .
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. : .... ::: m:�l gold from a solution of its alloys in nitro-hydrochloric Composition of matter. W. M. Pope ................ 521.177 Recorder. See Telepbone call recorder. 
acid. A. Ferrous sulphate, oxalic acid, and many other Condenser. S. W. Jobnson ....... ................... 521.373 Reel. M. E. Knigbt .... ............................... 521.413 
reducing agents will precipitate metallic gold from the coorr:��. ���� .. ���.�, .. ��.����.�. �����:�:.�: .. �: 521.266 li��lsf';r
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solution of its chloride. Core attracting solenoid. W. R. Micbl.. ............ 521.269 Rubber article. bollow. Ill. L. Perry ................. 521.246 
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..... 521,159 �:":. b":"��e:r£:?: .��:�.��:::::::::::::: :::.::::.:: : g�l·.Rtl (6119) c. A. C. writes: I have just finish- � � � 
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. ·.·.·:. ·::::. %�H� ed an 8 light dynamo described.in SUPPLEMENT 600 and it Cultivator. J. Scbauman ............................. 521.2i2 Screen. See Pulp screen. Stone screen. works to perfection. 1. How can I make a nickel plat- Curtain stretcber. R. J. Bartley ..................... 521.200 Screw cutting macbine. M. D. Luebrs .............. 521.172 

ing tank, and what is it painted with inside? A. Smear CUt-out. automatic electro-magnetic. L. T. Stan- Seal, E. L. Torscb: .................................... 521,427 
. f 4 ley................................ . ............. 521,423 Separator. See 011 and water separator. 

wooden cell, when perfectly dry, WIth a cement 0 parts I Cutter. B�nd cutter. Vegetable cutter. Separator and grader. D. J. Davidson .............. 521.402 
resin, 1 part gntta percha, and a little boiled oi� ;nelted; g����;;,bga�O�k.'X: ���.;,;.e::::::::::::::·.����: gM:�1 �::�: �:��;��: j:�oPr��Lt·ai:::::::::::::::·::: �M:�� together. 2. What amperage should dynamo gIve for D!g!,er. �e Potato digger. . Sewing macbine. C. F. Littlejobn ... ............ , .. 521.377 
yeneral plating? A. One tenth ampere per square inch DIS:��ti�� ::���l�g:fry, e�A���l��:������ 521.411 ����. ���ld

e
ev1{ceW fO;:h����ing' 'WiiidC;w: 

. p�' 521,301 
of electrode at starting, dropping to one-fifth this amount Diving apparatus. J. :pay et al ................ ....... 521.208 Goldmann ............. : .............. : ............... 521,408 
after starting. 3. I bave a sparking coil made with one Bggi �����rP;��:,y�j�i�'�in�\��::::::::::::::::: mm Sba

��'llg���'i,.��:. ��
r
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inch core of fine wire wound with six or eight layers of Drier. See Clotbes drier. Sbaft Betting device. H. B. Campbell .............. _ 521.306 
No. 14 D. C. magnet wire and is 8 inches long. I B�,pti, s��:�:��c���: A. Lougee ................... 521,379 �l�\;,rB:i���{;r(}:�:.�����.����:::::::::::::::::::::: �M:� 
run it with four large bichromate potash cells, but it does Duster. E. Nation ..................................... 521;174 Skate, L. W. Kenney ................................. 521,375 
not give enough spark to run my gasoline engine. A. Ear 

Je'i,';,��t .. ���������. :.��. ������.�:. �.I:.��� •• � 521.192 �:��o�'k�j�
C
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Your coil needs more turns of wire; simply add ten to Eaves t.roUl<h banger. F. E. Albro .................. 521.357 Spoke tenoning macbine. J. O. La<\e ................ 521.21t 
. . EducatlOnal appilance. A. Becbmann .............. 521.360 Spool and support tbereof. A. KreIdler ............ 521,241 

twenty layers of No. m WIre. The length of spark 18 due ElectriC battery. Dubero & Mobrdieck .............. 521,260 Spring jack cleane",M. Seter ........................ 521,223 
to number of turns of wire; a small wire is not as good �1��lg��18rs'l�rb��[0���8t�::�rT: :Oiay'

'
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. : ... .. :'::::.: m� as a coarser one. It might pay better to remove the Elevated carrier. G. R Davis ........................ 521.309 Station indicator. A. Baker .......................... 521,359 
large wire, and rewind with thirty or forty \syers of �I��:��' tr'i�i�g .. te:;,��e;a��;n. electriC. C. Eo ��::�gn��: intril����II: I� &;ii: ·A:iiou8e;:,;.: : �M:�: 
No. 20. The latter is coarse enough- Geiger .................... ......................... 521.160 Steam generator. D. Birdsall ........................ 521,329 

(6108) G. F. D. asks: 1. Which has l'e- (6120) J. C. P. and S. write: We have 
�atively the most conductIvity, �z., a No. 16 galvanized bnilt the 8 light dynamo as described in SUPPLEMENT, 
/rilll wl:e or a. co;n

mon fuse WIre of ex�ctl� the same . No. 600, winding field magnets each leg with four layers 
sIZe as U;0:" \\�re . A. �f M lead, the �us,: w:re has least No. 12 magnet wire. One leg of the magnet seems very 
condu?tmty. 2. In b�Ildmg a m�talhc cIrc�It telepho!,e soft,iron and the other appears harder, as though they were 
lIne WIth No. 16 galvamzed Iron WIre, what Slze fuse WIre not both cast at the same time. It runs very nicely as a 
shoul.d be used for safety cut-outS? A. Use fuse wire of motor, but as a dynamo will run one 52 volt lamp at only 
the dIameter of the copper house WIre. a bout half its candle power. and when more lamps are 

EmbrOidering macbine. R. Weiss ................... 521,197 Stone. artifiCial. L. Grote .................... ....... 521.264 
Engine. See Gas engine. Locomotive engine. Stone screen. J. J. Donovan ................... ..... 52L209 

Pulp engIne. Store service apparatus. J. S. Goodnow ............ 521,283 
Engine. E. J. Woolf .................................. 521,278 Stove. cooking. R. H. Hayes ......................... 521,410 
Envelope. C. M. Carnaban ........................... 521.431 Stump extractor. W. R. Wilkinson .................. 521;352 
Envelope. macbine. L. J. & M. J. Cburcb .......... 521,153 Stump puller or load lifter. M. Allmon ............. 521251 
Eraser. blackboard. A. J. Creamer .................. 521,258 Supporter. D. L. Smitb ............................... 521.249 
Evaporating liquids in vacuo and apparatus Suspensory. A. H. Parker ............................ 5:d�176 

tberefor. process of, S. M. Lillie ................ 521,215 Swing. Crandall & Smitb ............................. 521,335 
Explosive and making same. H. Kolf ............... 521,345 Switcb. See 'I'elepbone switcb. 
Extractor. See Stump extractor. Switcbboards. busy test for multiple, J. A. Wot-
Fee�tvfl��s':,��r�.��. ����.I:. �:��I.����:.�: .�:. ��: 521,166 Ta��' 'automatic' '8iiui�ojf' foi-' 'roof:' c:' j';: . De 621,303 
Feedwater beater and purifier. F. Diebl. ........... 521.337 Arden.... . ....................................... 521,336 (6109) L. P. asks: 1 In w hat number connected it will not Jight them at all Running at 2,600 

of the SCIENTrFIC AMERICAN was the induction coil for per minute, one lamp and volt meter in circuit, meter 
alternating currents described? A. Vol. 68. No. 10. 2. shows 35 volts. Can you give us information that will 
Can the coil give an alternating induced current with- help us out of our difficulty? A. You may bave either too 
out stoppage while the primary circuit is closed? A. weak a field or too few turns on your armature. The re
Yes. 3. What firm makes a transformer to change a lation between armature and field resistances depends on 
low voltage to a high voltage? A. Address any of Our external resistance and on whether the connections are 
advertisers of electrical goods. such as J. H. Bunnell & in shunt or series. The difference of bardness of the 
Co .• 76 Cortlandt Street. New York. 4. Does the am- two armS may affect the working of the dynamo. 
perage of a transformed current rise with the voltage or (6121) W. L. B. asks: Which would be 
not 1 A. Ye�, if a circuit of low impedance is open 
for it. 

(6110) R. W. S. asks: 1. Will you please 
inform me how to find the amperes of an incandescent 
lamp or an arc lamp, only knowing the candle power? 
A. You cannot unless you have also the voltage. Allow
ing 3 watts to the candle power, you can calculate the 
amperage if you have the candle power and voltage. 2. 
Will six cells sal-ammoniac battery charge a storage bat-' 
tery. 4 plates, 3X3).ji? A. No. 3. What kind of acid 
would you use in a storage battery? A. Sulphuric acid. 
4. Is there any kind of closed circnit batteries not using 
strong acids? A. The Daniell and similar combinations 
use copper sulphate and no acid. 

(6111) E. F. B. asks: In your issue of 
May 26 I find an article on "Hard Water," from TluJ 
Asclfpiaa. To soften hard water, the addition of lime 
water is recommended. The water of th18 section is 
already surcharged with lime, and it would seem like 
"jearrying coals to Newcastle," to add more. Does not 
the article refer specifically to Great Britain. with its 
chalk deposits? A. The softening process alluded to is 
designed for water charged with calcium bicarbonate. 
For gypsum-charged water it is ineffectual. We pre· 
sume that your region has water of the latter type. See 
next query. 

(6112) W. A. C. writes: In your issue of 
May 26is an article by Sir B.W. Richardson, "How to soft
en Hard Water by the Use of Lime." I always supposed 
hard water was caused by ita being already impregnated 
with lime. In one of your issues will you kindly explain 
how this can be ? A. Hard water may be charged 
with calcium sulphate (from gypsum rocks) or with cal
cium bicarbonate. If the latter is present, the addition 
of calcium hydrate or lime will produce calcium carbon
ate. The latter is insoluble and will be precipitated, 
The reaction is CaH2(CO,h +Ca(OH)2=2CaCO,+2H20. 
'l'be CaCO, is precipitated. 

(6113) W. P. C. writes: What differ-
ence does it make if a receiver Is wound to 75 ohms! 
Will it work as well on a short line as it does on a long 
line, and what does the resistance have to do with the 
working of the telephone? A. Resistance does not help, 
but injures the working of a telephone. 'I.·he statement 
of "resistance 75 ohms " is merely a convenient way of 
preseribing how much wire t:lhall be wound on it. 'rhe 

the most economical to use as power, compressed air 
"dry " or a vacuum power? In producing vacuums, is 
there a loss corresponding to the heat generated in com
pressing dry air? A. Compressed air is more economical 
than a vacuum for power purposes. A larger range of 
pressure can be used with compressed air and with less 
loss from engine friction than with a vacuum. There is 
loss in heat by expansion and consequent shrinkage of 
pressure. alike in both systems; with the additional dis
advantage of limited pressure practically below 12 
pounds in the vacuum system. 
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tents at home and abroad, enable us to understand the 
laws and practice on both continents. and to possess un! 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of tbe United States and all 
����t;��I��:�i:�e���r1nh:�fo�a��¥;,a;lf�e:�rE����� 
abroad. are invited to write to this office for prices 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO .• office ScIENTIFIC AlIfERICAN,361 Broad
way. New York. 

INDEX OF INVENTIONS 
For whIch Letters Palen' of Ibe 

UnlCed Slatell ,were Granled 

June 12, 1894, 
"ND EA.CH BEARING 'I'HA.'I' DA.·I'E. 

[See note at end of list about copies or these patent8.j 

Adding macbine. J. P. Royall ........................ 521,221 
Advertising matcb box. J. J. Harrison ............. 521212 
.A larm. See Boiler water alarm. Burglar alarm. 
Ammonia, process of and apparatus for manufac-

turing aqua. Cbarlton & Mitcbell ................ 521.401 
Animal trap. LoomiS & Harris ...................... 521.378 
Axle box lid. N. H. Davis ............................ 521.207 
Axle box lid. liIlr, N. H. Davis ................ 521.231. 521232 
Badge. B. S. Wbltebead .................... ...... .. 521,198 
Bait bucket. O. M. Muncaster ....................... 521.2t4 
Baling press feed attacbment J. S. Tuttle .......... 521,193 
Band cutter and feeder. E. J. Vraalstad ............ 521.195 
t:���l' !��;;'�
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Battery. Bee ElectriC battery. Tbermo-electric 
battery. 

Bearing. ball. M. Wogan .............................. 521,399 
Bench pin. guide. and knife. combined carpen-

ter·s. J. H. F·reaerick ............................. 521,234 

Felly. bicycle wbeel. A. P. Squires .................. 521.187 TelegTapb. printing. O. L. Kleber ................... 521.170 
Felly w.beel. J. T. Mosely ............................. 521.335 1 Telegrapb system. police signal. C. A. Rolfe ....... 521,183 
Fence. G. C. Snyder .................................. 521.275 Telepbone call recorder. W. F. i:lmitb .............. 521,422 
Fence. wire. M. Berdan ........................... .. 521,328 Telepbone. electriC. W. L. Ricbards ................ 521,220 
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File, newspaper. J. Grnninger ....................... 521,236 I Telepbone transmitter. J. B. Smitb ................ 521.325 
Fire escape. F. J. Faircbild .................... ..... 021.339 I 'I'esting macbine. L. Schopper ...................... 521,323 
Fire escape. C. A. Noack .............................. 521,416 1 'I'bermo-electric battery. E. W. Jungner ........... 521,lB8 
Floor cloths, machine for the manufacture of Tbermometer. A. A. Keene .......................... 521.374 

solid color. J. S. Farmer .......................... 521.157 Thread cutter tool bolder. C. R. Bebnke .......... 521.255 
Flue cleaner. steam boiler. D. W. Dart ............. 521,155 Tire. bicycle. R. P. Scott .......................... 521.27;) 
��f.
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Furnace. T. E. Caddy ................................. 521,203 Tobacco pipe. N. McPbail.. .......................... 521.380 
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Garment supporter. �'. G. Davis ..................... 521,259 Top. J. U. Barr. Jr .................................... 521,148 Gas engine. S. D. Sbepperd .......................... 521.443 Toy bolder. �'. D. Artbur ............................ 521;253 
Gas

l�·l}�j',yr�:.��.��.� . �
p
.��-��.�� fO� .

a�?:.��� •. �'. 521,444 f�:�� c����nrm:;·lr��S��y. ii-i.-Ii:·· 
.... ··· ...

. 
· 
.. 521,412 

Gear forging. making dies for. A. T. Porter ........ 521,179 Trolley. H. Scbeele et at ................. .......... ... 521,184 
Gear wbeels. process of and apparatus for mak- Trolley. contact. R. W. Hawkeswortb .............. 521163 

ing. A. T. Porter .................................. 521,178 Trolley wire finder. T. E. Gressle ................... 521.311 
Generator. See8temn �enerator. Truck, car, E. Oitr ................................ ... 521,205 Glass furnace breas t wall, W. H. Barr .............. 521,147 'I'funkstrap fastener. W. J. Webb .................. 521,227 
Glue. process of and apparatus for making, P. C. Tubular boUer, J. J. Brown .......................... 521,150 

Hewitt ............................................. 521,371 Tubular boiler. J. P. Serve ........................... 521.442 
Governor forfiuids. pressure, W. Hotl'man ........ 521,315 Type leveling and aligning device. L. P. Diss ..... 521,338 
Gun, folding. A. Burgess ...................... ...... 521,202 'l'ypewriting machines. ribbon reversing mechan-
Guns. automatically operated breech mechanism ism for� C. E. Johnson ............................ 521.288 

for. J. B. G. A. Canet ............................. 521.400 Umbrella. self-opening. H. W. Scbolf et ,,/. ......... 521.222 
Handle. P. Oswald .................................... 521,217 Umbrellas. etc .• lIexible support for. W. J. Yapp .. 521355 
Hanger. See Picture hanger. Underwaist. C. R. De Bevoise ....................... 521.40.'i 
Harrow. N. O. Starks ................................. 521.392 Upbolstery pendant or ornament. G. F. Hensel. .. 521,370 
Harvester bundle carrier. J. J. Courtney ........... 521.154 Valve, ball cock. W. A. Turner ................ ..... 521.350 
Hay press feeder. H. Fette .......................... 521.261 Valve. engineer·s. W. A. Tbacber .................. 521,425 
�:; r:a\"e. 
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Ridings ............................................. 521247 Watcbcase. J. Durrstein ............................. 521,210 
Heater. See Feedwater heater. Water heater. Water elevator, steam vacuum, Sattelkau & 
Heater. D. S. Ricbardson ............................ 521,420 Winkelmann ....................................... 521,Ul 
Heating apparatus, E. R. Soleau .................... 521.348 Water elevators. storage reservoir for steam 
Heating apparatus. steam. C. H. Robinson ......... 521.440 vacuum, Sattelkau & Winkelmann ............. 521,390 
He";}fI.!\ic�lli��.i����gBr-g�';,��i��:: .. ��.����.��'. �� 521.201 �:�� �t':,�r.· if: 1: �"::�'. ': . . : .. : ..... .. :::: .:: .

.. '::::.::: ��tm 
Hinge. lock. W. T. Bessonette ...................... 521429 Water wbeel. turbine. J. M. Parker ................ 521.386 
Hook. See Snap hook. Weighing, electric apparatus for automatic. C. E. 
Hook and eye. J. F. Scboeppl. ....................... 521.391 Buzby .............................................. 521.331 
Ice cream freezer. W. R. Tbatcber .................. 521,426 Well digger. Odewabn & Reicbart. ................. 521.175 
Index. J. E. Spears .................................... 521,32t Wbeel. See Door banger wbeel. Water wbeel. 
Indicator. See Station indicator. Wbist box. duplicate. A. H. Woodward ............ 521.302 
Infusions and maintaining sUlJplies of hot water Window. C. Ajello ......... " ......................... 521.356 

or ltquid. apparatus used in making', Childs & Woodworking machine. C. Seymour ............... 521.185 
Jones ............................................... 521,229 Woodworking machinery, antivibratory pressure 

Jalousies. band or cord self-acting uproller on. S. bar for, A. Premo ................................. 521,346 
Stabl.. .............................................. 521,276 Wrencb. See Nut wrencb. Pipe wrencb. 

It�rr'ti�g
ee
m��¥i'li,�:�: E. Salisbury .................. 521.248 ;�:��g'a�d 
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r
rn',i' tb�e;':d' Ciiiter:comliined; 521,t28 

Knitting macbine cam. G. H. Gilbert ............... 521.367 R. Hs bert bur ...................................... 521.265 
Knitting macbine. circular. E W. Gourd .......... 521284 Wrencb for pipes. rods. etc, C. Hall. ............... 521,312 
f�t�U�� �a
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E
d�\��%r' elrc'li: 521.190 ��iti�':f in:C

e
�i��'W W��W!it ....................... b2i.;j� 

lar. Paxton & O·Neill.. ........................... 521.218 
Knitting machines. quarter saver for :flat rib. 

'l'ilfany & Parker .................................. 521,191 
Knitting machines, stop motion for strai�ht, E. 

'I'ilfany ........................... .................. 521,277 
Knockdown box. B. L. Gale .......................... 521,310 Badge. W. C. Finck .................................... 23.:;42 Knockdown chair. A. R. Van Norman .............. 521.395 Batbtub IeI'. W. C. Peet. ............................. 23,351 
Ladder. F. B. Mallory . . . . . ........•...... . . . . . . . . . . . .  521.331 Bottle. W. L. Jubring .. ............................. 23,352 Lamp. W. A. Pbillips ................................. 521.439 Buckle. G. M. AYleswortb ....................... .... 23.34:l 
Lamp. automatic electriC signal. J. R. Farmer ... 521.435 . Carpet. G. Marcbetti ............. ... ...... 23,362. 23.363 
Lamp. duplex electric arc. Edens & Brewer ........ 521.434 Carpet button. stair. Warren & Walker ............. 23,347 

DESIGNS. 

Lamp socket. incandescent. L. R. Peck ............ 521.322 Clothes pounder, Potteiger & Kohman . . . . . . . . . . . .•. 23,357 La
'l'ri':. t

t
�. i'.�w���:�.��.:�� .. ������:��I?:. �I�� 521.171 I f:r�';;I��'i'i.�. ��� .. ::::::::::::::::::::::::::::::::: �;m 

Lantern bolder for wagon •• etc.. G. J. Beebler .... 521,361 F'inisbing plate.]I]. A. Langenbacb .................. 28.358 Lantern. signal.P. Gray .............................. 521,162 Fire kindler bolder. P. J. Harrah .................... 23.355 
Lanterns, electriC arc light for magiC, C. Beseler _ 521.362 Game board, G. H Wildsmith ........................ 23.360 
Last. S. Appleton ..................................... 521.305 Hammock book. I. E. Palmer .................. 23,349. 23.350 
Latbing, m!'taiU'kt, G. Hayes ........••...... . . . . . . . . .  521.237 Knife or fork cap. H. A. Curtiss ...................... 29.345 
1f�e

a
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Lock. W. W. Davis .................................... 521.3H6 Pitcber. etc .• Barlow & Pope .......................... 23,353 
tg�g�gg��:�1���:"c"oni;p�;.�d�j!j'.i�:iiaii:::::::::. �M:k� ���"t��'lJ.'l·:alr�;::::::::::::::::::::····::::::: �� 
J.ocomotlve sbiftlng link motion, W. B. Warren .. 521.398 Sboe,S. W. West ...................................... 23.366 
Loom warp stop motion. O. Smitn .................. 521.298 '1'001 Dandle. Fl. Todd, Jr .............................. 28.3W 
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Toy cap exploder, C. A. Hotchkiss .................. 23,356 'l'ype border, E. B. Fox ................... ............. 23,3H Vault light lens, P. Schwickart ............... .. ..... 23,:M8 

TRADE MARKS. 

Antipyretic and anodyne powders for headache 
Ba��g ���daJ;'i�a�q�e�&b�::!�rkar{i::::::::::::.::: �:� Baking powder, Scudder-Gale Grocer Company .... 24,856 
����f afe:.��r6:llr�d. ���.��::::: .::::::::::::::::::: ��� Bicycles, E. K. Tryon, Jr., & Company .............. 24,880 

� cieutific �mericnu. [] UNE 23, 1894. 

"LlCHTNINC" SCREW PLATES WITH 

Birmi m (Stubs) Wire Gauge Sizes 
For Bicycle Repairers, Electricians and others. 
!�tus���: _ h�ia� ened guides. 
���.rVO:i.sup
WlliJ.t':: ��',�sell 
Greenfield, MBss. 

U. S. A. 

INSTRUCTION �� MAil: �!��ou�xleI:��r:I�� 20�:��i�t� N!!Ofo�;. 

Tr�i���l���]¥irawim�. 0 lOS CAS 0 LIN E PlumbinO(, Heating and Ventilation, ENGINES. t.Y?;o��W:�!��ng, Surveying and MapPIng, Mechanics, Mechanical Drawing, Mining, Englistl. Branches, and 

MOS'I' RELIABLE. 
SMALL COST. 

GREAT MERITS. 
BOilers, compound for removing scale from, W. M.Plantz&Company ............... .......... .... 24,849 F ' I ' 

:�1.��i�gxWg�����::��·�'::�·�:.��:�:�.�·?·:�7� �:�� \ ertl Izers are unprofitable, 
China, includingnPlumbers' and tOilet ware, yitre· Unless they contain sufficient Potash. 

ELECTRICITY. ar Send for 1894 Catalogue. 
P. F. OLDS $( SON, Diplomas awarded. To begin students need only 

�y�gr�a�oite:t���� thei!�'bj�gf1�o�OiJ!� s��rJ�l::� Box 218. Lansing, Mich., U.S A. .. ___ _ 
o"!ls, Maryla d Pottery Company of Baltimore . Complete fertilizers should contain at 1east 6 per cent. 

Cho�:;fat'es 'a;'{i cocoa.' Ru •• :Sucbard .. 1 Cie:24:8��: �::m ' of Pot.a�h. . Coal saver chemical Household F'riend Company 24 850 FertIhzers for �otatoes, Tobacco, FrUIts and Vegeta-
C tf U' P 'fi' T C 24'854 bles should contalll from 10 to 15 per cent. of Potasb. o ee, nI.on aCl c. ea ompany ... b···:······ .... , To obtain best results use fertilizers containing enough 
coti��t�����s <.�g!�����.s., .�.����.��� .� .. :�.I� .���.�� 24,839 Potash or apply Potash salt§., I?u�h as Muri�te of Pot-
Cream of tartar, John Bird Company . ............... 24,858 ash, Sulp.hate of �otash and .H...mnit. InstructIve pam ph-
Dental preparations, J. A, Bermudez ................ 24,846 l�ts and InformatIOn free. Address, • Fiber leather board. leatberoid, and trunks and German Kali Works, Bennett Bldg., N. Y. CIty. 

other articles made tberefrom, J. Cummings, Jlg�r���:rW�6h:��i�:�::::::::::::::::: : : : : :::::: �t� �'lour, wheat. Kunbardt & Company ........ " ....... 24,860 
1I:��e:tr����.JK�r�:�1· �"oi;::: :::::::::::::: :::.: �:� Matches, woodell and paper, American Safety Head Matcb Company ............................ 24,874 Me���:J, ���. BC�e��f�:�r &o�������' ... �.�.i� 24,869 Medicine and toniC, nerve , Magic Medicine Com-pany ......... " .......................... " .......... 24,86 8 Oils for external use for veterinary purposes, com-pound of lubricating", W. A. Lowe ................ 21,864 Perfumery, Indianapolis Drug Company ............ 24,845 Pharmaceutical preparations, S. Radlauer .......... 24,866 
J:I�fis.;�·�·e!�S,o�:��;n6'::� liical Compai;i: : ::: : : ::: �:� Remedies, certain named, E. & A. L. Wood ........ 24,870 Remedy for chllblains, I. ... enz Ku-Ra- Tiv Company 24,873 Remedy for rheumatism, W. ,J. Gardner ............ 24,871 Remedy for rheumatism, J. Keen .... ............... 24,872 Repellents or waterproof cloth, Dexter Woolen Mills ................................................ 24,842 

STARRETT'S 
Adjustable Jaw Cut - Nipper. 

Jaws are detachable, so they can be removed, ground, and adjusted wb en worn. 

to 'J'he l;or .. espoudence �chool of Jllechnuics and 1ndustrinl �clences ,  �crnnton. Pa. 

4000STUDENT& 
Study Electricity at Home 
I 
byour correspondence method. with FR1!::EAl�P.AHAI'US. Terms low. Cat. free. Scientific :\fachinlst, ClcvcFd, O. 

�parsons Hurological Institute. 
earn the Watch Trade 

Engraving and Jewelry Work. 

PARSONS, ID E & CO. � Oircular free. Safes, iron and steel fireproof, M. J. Sanchez . . . .• . .  24,881 Sateens and twills for dress and lining purposes. Lesher, Whitman & Company ........ ........... 24,840 
AI�tfr'� c��1��ar���i�:XC:f:e�a�tVi!i:; danger of breaking jaws. 302 Brad ley Ave'l PEORIA, ILL. Price,6 inch M (for musIC wire) . ..... $2.00 � . Sheetings and shirtings, brown and bleached, Dudley, Battelle & Hurd . .... ........ ............. 24,841 

�g��.1;:r}�1ij�,%'!?e �;,!,p [;I.;'�b��;�� .�. ���.�:::: �:�I Starch. made of potatoes, burned. B. P. Ducas Company ............................................ 24.863 SUits, cni1dren's, Bowlby & Company ................ 24,838 

.. �n'it;st<;�[e�o�Ta��:.:r;!r;';':· 2.00 � BULL'S EYE 
L. S, starrett, �'g'.��t�, 'tl��i, &�OJ�: I � ,., 

-��-----. ___ - - - - TilE NEW IHNI) OF CAflI1m.A. 

learn the Watch Trade H��E 
By our correspondence method and gOintothebUBtness. practical and thOI"Ollg-h; moderate terms. Circulars free� H, L. LO::S-G & Co .. Atwater Building, Cleveland, O. 

CHUCKS The National Alls izesand stylea Pat'd Rf-vel'sible 
�:u'ci:·siJ��u\�tta�g.\'iessT�. s��rf� LOCK, R.l45, 39Cortiandt St., New York 

'l'obacco pipes, L, Nax .. , . ..... ..... ................... 24,875 Vessels for physicians' and surgeons' use, L. A. Dessar . ................................... " ........ 24,878 
ICE-HOUSE AND COLD ROO}f.- BY IliustratedlnScIENTIFIC AMERICAN,March31st,p.197 
R. G. Hatfield. With direetions for construction. ],'our LICHT PROOF FILM CARTRIDCES. !. �'t},�:��!F:N';:0Nr�in7:;'i',;;,SliJ':;.;if:"<;£�'1)�'\:���t8R.l; NO DARK ROOM REQUIRED. _____ .... ___ .... ���� .... ��:" 

PRINTS. 

.. n .... Kilmer Swamp Root," J. Ottomann Lithograph· lng Company ............................................ 3 

office and froIll all newsdealers. . Best and Most PractICal Camera III the World regard- C O:o\"' li I,TA 'I' ION INVENTORS. less of prICe. PrICes. $S to $11>. ANn AI)VICE TO ItT Send jar Dpstriptioni with Sample oj Work. �!��fnl�ii��18i;g�a a�d g:�fl. �r���nior1i�����iO Boston CameraJIUg._Co., 382 ��mont St., Boston, Mass. .liAI,TB '{ :li�'G. CO., Brooklyn, ::S-. Y . --- ----
BARNES' 

New Friction Disk Drill. 
T::a:: E 

FOR LIGHT WORK. 
Has th.se Great Advantages: The speed can be instantlr changed from 0 t o  1600 

ve�to�:iU��?1�E;�1�t� n:��e��i6�: ��:�dei1blh!����: 
fF�6���c���J\t�d �g:l :f:r st:p�eii�t:� crii�tr�: $:b����i -ill8tructions address Munn & Co., 361 Rroadway, New ExperOlmental & Model Work 

:�!hb:�;!d��� �� s:;f;����:�ts�q!alwa:.f:t��11h� sma.llest or largest drills within its range-a won· derful economy in time and great saving in drill breakage. Send for catalogue. 
W. F. & JNO. BARNES CO., 

or E",'I'AULI!'iIlEIJ 1�4a. 
The Most Popular Scientific Paper in the World 

Only 83.00 a Yent'. Including" J·o!l!ltnae. 
York. Other foreill'll patents may also be obtained. 

)!f£ilverfi.Gements. 
ORDINARY RATES. Inside Pall"e, eac" Insertion - - ,. Ij cents a line 

Bacl, PaKe. each Insertion - - - - $1.00 a line 
IF' For some classes 0 f Ad1Jertisem.ents, SpeCial and HiQher rates are required. 
The above are charJtes per agate line -about eillht words per line. This notice shows the width of the line. and. is set in agate type. EIijZ"ravin/ls may head advertisements at tlie same rate per agate line, by measure'Dent, as tbe letter press. Advertisements must be reoeived at Publication Office as early as Thursday morninll to appear in the fol1owinji.{ week's issue. 

LATH ES Shapers Planers, Drills, Machine Shop 
� Outfits, Foot Latbe"1 Tools and Supplies. 'I· Catttiogne Free. :tlJ;lIlA8'['IA.:l1 1,A.rHE CO., 

120 CULVERT ST., CINCINNATI, O' j 

HAIGHT &, CLARK, 
AL::��.

Y, 

IRON AND BRASS FOUNDERS, 
... ____ IRON CASTINeS of Every Description. Also BRASS, COM
POSITION, AI,UMINUM and AI,UMINUM 
BRONZE CASTINGS, PURE COPPER CAST
IN4�8 free from blow holes. 
Japanning and Nickel Plating. Lig"ht Macbine Work. 

"-ALL WORK STRICTLY FIRST CLASS."-

Shingle, Heading. a nd Stave Mill Machinery 
and Veneer Cutting. Send jor Cat. A. 

Hand1e Machinery for Turning Handles for Brooms, Axes, etc. Se1ld jor Cat. B. 
Wood Pulp Ma-chinery. Send jar 

Cat. C, 

Trevor Mfg. Co. 
Lockport, N. Y. 

FIREPROOF FLOORING.-DESCRIP-t10n of the various systems of fireproof fiooring employed in Europe and the United States. With 73 ilIus� !rations. Contained in SCIENTIFIC AMERlCAN SUPPLE. MENT, No. 94,.. Price 10 cents. To be had at thIS office and from all newsdealers. 

Electrical Instruments, Fine Machinery, Specia1 Apparatus, Telephones, Photograph Machines, Repairs, etc. 
E. V. BAILLARD, 106 Liberty Street, N. Y. 

AMMONIA MOTORS.-A DETAILED description of the apparatus devised by Mr. MacMahon for the recovery of the ammonia employed for the pro-
R�:���t�n�.ars l;�nata%Oetgr i�f ��i::;;ilt�OlXM��igA� SUPPLEMENT, No. 944. Price 10 cents. To be had at this office and from all newsdealers. 

KELLEY'S IMPROVED 
BERRYMAN 

Made by B. F. KELlEY & SON, 

��:i'Ui �!tie�ii;r,l g[�'ptm;J:rp�tii,�?::on -------�.-... -. .  ���-

B..E.A.:DYI 

Ruby St., Rockford, Ill. 

MANUFACTURED BY 
WILL�AMS BROTHERS, 

ITHACA, No Yo, 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

ARTESIAN WELLS-BY PROP, E. G. Smit.h. A paper nn arte!'l;ian we11s at'! a source of 
• • wat€r supply. E�8ential geoln�ical conditions of lute .. Fourteenth Ed�ttton of ����Pl�.ell(�oni�iI�l:dcti�mi��iF,�*i;{gH AifE�i��i�n s7t�� 

E . tiS· PI,E.:'tt F.�T. No. 94;-t. p 

... 

'
. 

ice 10 cents. '1'0 be had at this xpeTlmen a Clence o!liceand from all newsd_e"_le,_s . -----

OIL WELL SUPPLY Co, 
91 &; 92 W A'rER STREET, 

I'ITTSIUatG. }' A. 
.lfanufactnrers of everything" needed fOl' 

ARTESIAN WELLS 

Weekly-�� Ntllnbers n. Year. Thh, "'idf-Iy circulnted and spiendidly itlustrated 
paper is published weekly. Every number contains six .. 
teen pages of useful information and a larRe number of 
original engravin'Zs of new inventions and discoveries, 
representin� Engineering Works, Steam lUachinery. 
New Lnventions. Nove1ties in Mechanics, Manufactures. 
Chemistry, Electricity Teleji.{raphy, Photography, Arch; .. 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents �ach week. 

Te t'11I8 of �lIbJi!lcl·iptioll.-one copy of the SCIEN
TUN(' AMERICAN will be sent for (me 1Iea.r-52 numbers
postage prepaid, to any Bubscriber in tim United States. 
Canada, or Mexico. on rpceipt of tJI1'ee dolla.1"8 by the 
publishers; six months, $1.50: three months, $1.00. 

Club8.-�pecial rates for several names. and to Post 
Masters. Write for particulars. 

The safest way to remit 18 Dy Postal Order, Draft. or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed, and correctly addressed. 
seldom goes astray. but is at the sender's l"isk. Address 
all letters and make all orders. drafts, etc., payable to 

MUNN &; CO.� 3til Ut'onthvny, Nen' Vorh:. 

THE 

Identitit 6\tuet'ican luppletuetU 
Tbis is a separate and distinct publication from 'L'HE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large palZes full of en· 
gravings,many of which are taken from foreign papers 
and accompanied with translated descriptions. 'l'BE 
SCTENTIFIC AMERICAN SUPPLEMENT is published week-

1 ly. and includes a very wide ranjZe of contents. It pre· 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts. embracinll Biology, Geology. Mineralogy. Natural 
History. Geography, Arch::eology. Astronomy Chemis
try. Electricity. Light, Heat, ·Mechanical F.ngineering. 

Steam and Railway F.ngineering, Mining, Ship BuHding. "l,f ATCH "lIfACHI ERY Marine Engineering, Photography, Technology, :t1anu-
1'� . � 111 N . facturinJ! Industries. Sanitary Engineering, Agricuiture, 

Horticulture. Domestic Economy, Bioji.{raphy, :i\-ledicine. 

1:l0 I'ages nIHI 110 Superb Cut. added. 
Just the thing for a present for any man, woman, strg�g�, ;:�c:�i�� ����a���:t��r���e��f :iii�l�<;wil1 be found the Scientific Use of the Phonograph. the curious 

�ihca�t���S�� k�:i:?n::rJ�In�6�Pc��R�slg������ Optical Projection of Opaque Ob]ects. new experiments in PrOjection, Iridescent Glass, some pOints in Photo-
g�i��8 �fcm���iC�rD?S�bu1i�l', �r�clrr��i�Yr�S,F?��� er, Electrical Rocker, Electric Chimes, How to Color 
�t��\��l�:��rt�t;c�f !t19rt��. tf? JJ�:t\od;�!e�� tific readers. 

840 pages, 7 82 fine cuts, substantially and beautiful!,v bound. Price in cloth , by mail. $4. Half morocco. Sa. 
Il1r'Send jar illustrated circular. 

MUNN & CO., Publishers. 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. lIiEW YORK. 
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