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The charge for lnsertion 'Uhld<r this Madls Oru DoUar a line 

1M each insertion: about eight words to a line. Adt1e·r­

tisem.ents must be received at publicatwnoffi,ce as early as 

Thursdall morning to appear in the following week's issue 

For Sale-One 15 H. P. double cylinder. double drum, 
friction horiwntal hoisting engine, with boiler and fix ... 
tures. New. AddreBB W. P. Davis, Rochester, N. Y. 

"U. S." metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Macb. Co., Bridgeton, N. J, 
6SpindleTurretDrill Presses. A.D. Quint, Hartford,Ct. 
Mixing ma.chinery. J. H. Day & Co., Cincinnati, Ohio. 
For mud dredging engines. J. S. Mundy, Newark, N. J. 

Universal and Centrifugal Grinding Machines. 
Pedrick & Ayer, Philadelphia, P&. 

For Sale-Patent '00,883, portable centering machine. 
Address P. O. box 118, Harrisburg, Pa. 

Tbe Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon,:M Columbia St., New York. 

Screw ma.chines. milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrif""al Pumps. Capacity, 100 to !IO,1XXl gals. per 
minute. All sizes in stock. IrvinVan Wje, Syracuse, N.Y. 

Crandall's patent pa.cking for steam, water, and am· 
monia. See adv. next week. Crandall Packing Co., 
Palmyra, N. Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps. vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St� Philadelphia, Pa. 

The hest book for electricians and beginners In elec­
tricIty is "Experimental Science," by Geo. M. Hopkins. 
By mail.�; Munn & Co., publishers, 361 Broadway, N. Y. 

What do you want to buy? We will send without cost 
t.o you, catalogues, price lists, and information concern­
Ing anything you wish. Paret, Willey & Co� 265 Broad­
way, New York. 

Competent persons who desire agencies for a new 
popular book. of ready sale, with handsome protlt, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted-A master mechanic and designer to take 
charge of the machinery of a large Iron foundry and 
tlnishin� works. Address, stating experience and terms, 
H. J., Box 773. New York. 

rrSend for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Natne .. and Addre .... must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

Re.erence .. to former articles or answers should 
give date of paper and page or number of question. 

Inqnlrlee not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to al1 either by letter 
or in this department. each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot he 
expected without remuneration. 

SclenlUlc Atnerlcan SUPl,letnente referred 
to may be had at the office. Price 10 cents each. 

Booke referred to promptly supplied on receipt of 
price. 

Mlnera ... sent for examination 
marked or laheled. 

should be distinctly 

INDEX 01' NOTES AND QUERIES. No. 
Battery fluid . ..... .... ... .. ..... .. ...... .. . .... . .. 4247 
Cherry tree, Infection of . • • .••• •. . • • •••••• . • • • . • • . 42.'57 
Incandescent filament solderml: ................... 4267 
Ink, to remove ..................................... 4246 Liquid. high specifiC gravity •••••. ••••••••...• • • • . • .  4255 
Pitch and loudness ••..••..••.•••••••••••••••••••••• 4266 Stains. to remove .•..••••.... •••••••• •••••••..•••• 4264 

(4246) F. C. L. asks: 1. Why does it 
grolV colder liS you go higher ? A. At higher eleva­
tions we are further removed from the heat-radiating 
surface of the earth, and less protected hy the atmo­
spheric envelope of the earth. 2. Does copper wire 
contract and expand the same as steel wire ? A. Cop­
per when heated from g2Q Fah. to 212° expands 1-582 
of its length; steel expands 1-8i6 its length. a. Is.there 
anything that will remove ink from paper so it cannot 
be seen and not harm the paper? If so. what is it. and 
how applied ? A. Mix equal parts of oxalic and tar­
taric acid and dissolve liS needed in a l ittle water. Ap­
ply. and take up the ink and eraser·with a blotter. Al­
cohol will remove the stains of aniline. Red ink can 
sometimes be removed with alcohol. •• If a dynamo 
and motor were helted together and started. would 
the resolt be perpetual motion? If not. why not, and 
how long would they run? A. The power required to 
run a dynamo is always greater than that developed 
hy a motor driven hy the current. consequently such an 
arrangement as you propose would not run at all. 5. 
Which is the cheapest-cable or electric railroad? A. 
Taking the co.t of construction and mruntenance to· 
gether. we think there is little difference. 

(4247) A. M. asks: 1. Will you kindly 
inform me. through your paper. regarding the follow­
Ing ? What is the hest compound to use with three 
Faller compound . batteries. , and will they be suffi­
cient to light a three candle power incandescent light 
(or must I have four) with thirty feet feet No. 18 copper 
wire? A. The formula for the solution is as follows: Bi­
chromate of sodium is aissolved in water to saturation ito 
this solutIOn slowly add one-fifth of its weight of Com­
mercial sulphuric acid. Three cells of Fuller battery 
will hardly be sufficient; use four or five. 2. How can I 
light a �as jet entirely hy electricity. and what amount 
of E. M. F. wlJl be needed? A. For information on 
electric'gas lighters we refer you to SUPPLEMENT. Nos. 
213 and 446. 

(4248) F. E. F. writeS: How much 

J titutifit jtuttitl1l. 
from the atomic weights to figore the same? A. The 
atomic weight of sulphur is 32, the molecular weight of 
sulphuric acid is 98. Hence we have the proportion 32: 
98: : 1: :1:; giving l1S:l:=3'0025 pounds .ulphuric acid 
from one pound of sulphur. 

(4249) J. R. M. asks whether the mag­
nesium light i. yet available for burning for two or 
three hours, and its intensity as compared with the 
lime light, and its comparative cost? A. The mag­
nesium light is used to some extent for continuous 
illumination in a lamp which feeds the ribhon or wire 
forward as rapidly as it is hurned. hut its action is un­
certain, and It does not compare with the lime light or 
the electric light. As to cost, we think the .expense of 
running ouch a light is considerahly more than that of 
the hme light. 

(4250) J. G. asks: 1. On how long a 
line will the Bell telephone receiver. described in SUP­
PLEMENT. No. 142. transmit and receive articulate 
speech? A. Two or three miles. if the line is hung ad­
jacent to telegraph or electric line wires. 2. Would it 
articulate more clearly if the magnet. hohbin. and 
diaphragm were increased one· half? A. We think not. 
a. Has the patent expired on the ahove receiver Y A. 
No. 4. What size and kind of wire is hest. for a tele­
phone line four miles in length? A. No. 12 galvanized 
iron or steel wire. 5. Through how many ohms re­
sistance will a Leclanche cell ring an ordinary wood 
box hell ? A. Fifty or more. 

(4251) W. H. J. writes: Please explain 
the trolley system of electric street railway. The wir­
ing is what confuses me. Why is It that the car near­
est the generator does not short circuit the others? 
Also the method of lighting them ? A. The resistance 
of a motor is sucb as to permit it to take only the 
amount of current required for running it. The rest 
of the current goes on for distribution among the other 
motors, The current for lightin� is taken from the cir­
cuit in the same manner. 

(4252) J. H. 0, says: A discussion arose 
recently as to the valne of a contrivance In common 
use as a ventilator. The same consists of a sheet of 
tin, usually occupying the place of a pane of glass. out 
of which is cut a circular hole, within which Is a wheel 
of tin. with flanges set at an angle. The wheel revolves 
when a current of air passes through it. Does the 
wheel in any way favor ventilation? Would a hole of 
the .ame size without a wheel serve as well? A. The 
wheel adds nothing to the force of the draught; rather 
lessens it. Its only value is as a diffuser. By its action 
the air is spread out, so that It does not hecome dan­
gerous to health as a direct draught upon a person. 

(4253) J. I. C.-Tin plates wholly made 
of AmerIcan metals are at present manufactured to a 
limited extent in this country. 

(4254) H. S. R. asks: What solution 
should zinc he treated with to render Its surface snita­
hIe for pasting labels on? A. Clean the zinc with 
with caustic potash (lye) or ammonia. 

(4255) G. H. H, asks: 1. Is there a so­
lution or liquid whose specific gravity is 2'25 ? A. A 
solution of mercury Iodide In potassium iodide or a so· 
lution of cadmIUm horo-tungstate are the hest. 2. 
Would soluhle glass be poisonous to hutter if the hut­
ter were put In a package lined with the soluble 
glass or would It give It any had taste ? A. It would 
not he poisonous. hut might slightly affect Its flavor 
where in contact with it. 

(4256) W. A. H. asks: Is clay consid-
ered an ore since the discovery of aluminum? A. No. 

(4257) W. S. writes: I inclose a piece of 
the twig of a fruit tree (cterry I believe) intected with 
scale. Will you have the kindness to describe In an­
swer to correspondents, the hest means of eradicating 
the affection? A. Reply hy Profes""r C. V. Riley: In 
reply to the lettel of Mr. William Shackelford of The 
Dalles, Oregon. I will state that the insect which he 
sends is the San Jose scale (Aspidiotua perniciolUBl. 
This is one of the WOT8t pests of deciduous fruit trees on 
the Pacific coast. Many experiments have heen tried 
against this in6ect hy my agents in California. with the 
result that the most satisfactory has been found to be a 
wash mude as follows: 

Resin .• . ••••••.• . • . •••••••• " ••••••••• 00 lb. 
Caustic soda ('10 per cent).. . ..... ••••• 9 
Fish oil. • •• •••• .••••••• ••• ••••••••••• � pts. 
Water to make • • • • •••• ••••••••.•••••• lOO lIals. 

At tWice the dilution It will be sate to apply It to 
foliage. hut It wiJI not then be .0 effective. This pre­
paration should only be applied during winter or dur­
ing the dormant:period; applied in the:growing season, 
It will cause the loss of foliage and fruit. 

(4258) W. B. asks: 1. The name of the 
river whose hed is not land, but water. and the name of a 
large river north ot China, wbich river mu.t he some reo 

nine cel1s 4x5 with zincs and carbons $:IX5 be·suitahle 
to use In electrolysis ?  A. They will answer if con­
nected in paral1el. Larger cel1s would be better. 

(4261) H. H. B. asks: 1. How many 
25 volt 16 candle power lamp. could I run at one time 
with dynamo in SUPPLEMENT. No. 6OO? A. 16. 2. Can 
the motor described In SUPPLEMENT. No. 641, be run as 
a dynamo ? If so. how much power would it have ( A. 
The motor was not made for use a s  a dynamo. It would. 
however. yield a smal1 current if used that way. pro­
hahly enough for one or two a candle lamps. 3. Would 
it work hetter with a Gramme or Siemens armature.? 
A. The Gramme armature is preferable. 4. Could 8 
light dynamo be run as a plating machine ? A. Yes. 
with the changes described in SUPPLEMENT. No. 793. 

(4262) H. D. W. asks whether a block 
of charcoal made from pulverized charcoal would have 
the same or nearly the same capacity for ahsorbing and 
condensing gases as a similar hlock made from the 
natural wood? A. It would depend on how the dust 
was agglomerated. Any paste or sirup used for the pur· 
pose would interfere unless the mass was suhsequently 
carbonized, 

(4263) H. W. L. asks: What is the com-
position of the substance known as .. Frankfort black .. 
in England. and also where it is procurable in America? 
A. Frankfort hlack Is a high grade of hone hlack. You 
may order it from a wholesale dealer in artists' materials. 

(4264) J. G. R. asks: 1. What will take 
red stains from red woolen underclothing out of fine 
white muslin? A. By a mixture ot equal parts of 
chloroform and ether; if this does not remove the stain. 
it will probably resist all other applications, though 
javelle water might he tried. 2. Will a hllll keep its 
weight In a space where the air i. pumped out. the same 
as in a .pace filled with air? A. Yes. 3. In pumping 
the air out of a space. will the pump need more force, 
when the air is nearly pumped out. than In the hegin· 
ning ? A. Yes. 

(4265) C. L. R. asks: Would it be prac­
tical to run induction coil described in .. Experimental 
Science" (Hopkins) with dry hatteries ? If so. how 
many? A. It Can he done hy allowing 4 cells of dry 
battery connected In parallel for each cell of bichro­
mate. 

(4266) G. A. B. asks: 1. What is the 
difference hetween the pitch and loudness of tone? A. 
The pitch Is determined by the num her of vibrations 
per second, while the loudness or intensity depends on 
the extent of the vibrations. 2. What causes a gun bar· 
reI to hecome hotter shooting a blank cartridge than a 
loaded one? A. If the increased temperature IS a fact. 
it mnst he due to diffcrence in the rate of combustion 
under dilferent pressures. 

(4267) F, A. S. asks (1) how to make the 
solder used for cOIlnecting the filaments and leading-in 
wires in incandescent lamps Y A. The filamer:ts of in· 
candescent lamps are secured to the wires by means of 
electric soldering, hy copper as the material for form­
ing the connection, or hy means of carhon. 2. Also 
some phonograph company that sell their machines? 
A. We understand that the phonograpbs are not sold. 
hut leased 

E. A. B. asks for the tahle for the removal of 'spots 
and stains.-R. L. M. asks for the dimensions of 
drawings intended for the patent oflice.-C. C. W. 
asks for the composition used hy toy manufacturers 
in moulding dolls' heads.-N. P. B. a.ks for the sol­
vent power of glycerine.-B. B. S. asks how hams are 
cured-To R. L. asks for remedy for headaches.-C. R. 
O'B. wants the composition for hektograph sheets.-C. 
W. H. wants Information about indIcator diagrams 
suitable for a heginner.-B. P. J. wants information 
on catechol and paramidophenol developers.-N. H. S. 
wants a tahle for doses of medicine.called a posological 
table.-G. M.B. says: What is the composition of com· 
mon painter's putty?-P. W. S. says: Can you give me 
formulas tor the following inks-vanadium. invisible 
yellow. silver and autographic ?--J. M cA. asks how to 
hend glaos tubes.-J. J. W. asks: What is the compo­
sition of fuller's earth ?-J. T. asks: or what is glaire 
composed ?-E. D. W. asks: Can you give me reliable 
receipts for etching glass?·-T. J. asks: What process 
is used in staining pool halls.and how are they striped ? 

Answers to all of the ahove queries will he found in 
the "13cientilic American Cyclopedia of Receipts. Notes 
and Queries." to which our correspondents are referred. 
The advertisement of this hook is printed in another 
column. A new circular is now ready. 

Replle.. to Enquirie ... 

The following replies relate to enquiries recently pub­
lished In SCIENTIFIC AMERICAN. and to the numher 
therein given: 

lation of Shakespeare's Othello. A. The Gulf Stream 
H and the Amoor we suppose are thejrivers meant. Othello (4205) H. D. • writes: Your reply to 

heing theMoor ofVenice. 2. What language is spoken question No. 4205,in your paper of March 26.seems a 
in the Argentine Republic and In BraziU A. In Brazil. little hehind the times. heing based upon the law of 
Portuguese. In the Arg?ntine Republic. Spanish is the N ewtou. which law only holds true of bodies falling in 
official language. hut owing to a large jnflux of Italians vacuum. On page am of the Smithsonian report for 
a great deal of Italian.is spoken. 3. Where can I get a 1889 you will find given. from F. H. Wenham, June.l866, 
good book. not too expensive. on North American en. the fall of hodies in air to he "limited by the weight 
tomology? A." We recommend and can supply you of air set in motion in a given time." Professor Lang· 
with the following hooks relatin� especially to the ley. in his researches in aerodynamics. SCIENTIFIC 
sUhject you refer to: .. Entomology for Beginners," AMERICAN, February 13, 1&92, proves that a hody In 
hy Packard, price $2. Packard's" Guide to the Study motion displaces a hody of air equal to its greatest 
ot Insects," price $5. diameter transverse to the line of motion, multiplied 

hy the distance traveled in a given time. Accordingly 
(4259) W.N. asks: Can common stove take a cannon hall weighing one pound. and three 

pipe be' used instead or R;,!slan iron in- makuig 
'
a ino- Inches in diameter, falling say fifteen fret In one second 

tor? A. Yes. in a perpendicular line. and the same hall when pro-

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

more than one hundred thousand applications for pa­
tents at home and abroad. enable us to understand the 
laws snd practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are invited to write to this ottice for prices, 
which are low, in accordance with the times and our ex­
tensive facilities for conductin� the business. Address 
MUNN & CO., office SCIENTIFIC A)IERICAN,361 Broad­
way, New York. 

INDEX OF. INVENTIONS 
POI' which Lettere Patent o. the 

United Statee were Granted 

April 12, 1892, 
&ND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Abrading and finishing tool, .,. Ross, Jr . . . . .. . ..... '72,823 
Advertising apparatus, magic lantern, W. G. 

Spiegel. . ... .. .. .. .. . .. . . . .. . •.. .... .. .. . . ... . . . .. .. '72,912 
Alarm. See Axle alarm. 
1.���sir�:���g��UID����'l,��:.�:.���.i�����.::::: m:� 
Animal trap, S. H. Burch . . . . . . . . . . . . . . . . . . . . ........ '72,852 
Animal trap, 111. L. Lewis . . . . . . . . . . . . ... . . . .. . ...... .  472,733 
Animal trap, G. Potter . .... . . . . . ... . . . . . . . . . . . . . . . .. .  472,814 
Animal trap, G. Winkler . . . . .. . . . . . . . . . . . . . .....•.... 472,687 

1.�� ������::e
e�e�eph��W: L: Fergus:::::::::: i�:� 

Axle, R. E. Lehmann . . . . . . . . . • . . . . . . . . . . . . . . . .. . . . . . '72,762 
Axle, W. M. Rankin .. . . . ... . . . . .. . . ... . . . . . . . . ..... .. '72,507 

1.�}: �!:'fi�ie��.1: :Wi!:��c::::·:::::::::·:.::·. i�:� 
Baking pan, Pickett & N em ... . . . . . ... .... ........ .. '72,811 
Baking pan, W. Wachs ... . . . . . . . . . . . . . .............. '72,595 
Baling press, H. J� Whitman . . . . . . •. . . . . . . . . . . . . .•.. 472,838 
Balling machine, G. L. Torrance ....... ... . . ... .. . . .  '72,7U 
Banjo, F. Myers .. ....... .. ... ........ ...... .. '" ...... 472,!JO.I 
Barrow wheel, C. A. Cubbage . . . . . . . . . . . . • . ... ..•. . . .  H2.5"10 

i:�kl������lOIi��!k�:.�·.���::.:·::.::::::·.:·.::: m:� 
i:�:i�!:P.��fg:;,�W�1�'il�fe��:�I���::::::::::: m:�� Beehive, G. H. Bynum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '72.726 
Belt sh ifler, E. A. Walker . . . ... . . . . . . ... . . . . ... . . . . .  '72,745 
Belt tightener, W. D. ThIer . . .. . .. ........... ........ 472,967 

i� ���: w?�.rb�· ,*ig�:�·::::::::::::::::::::::::: m:� 
Bicycle, J. D. Moskowitz . . . . . . . . . . ............ ..•.... H2,796 
Bicycles, oil cup for, T. Wheatley ........ ... ... . . .. '72,837 
Bill holder, H. H. Holfmann ...... . .... ......... .. . .. '72,576 

:if�31,.;����'¥: C�i�aJJ,'i2.��·::::::::.·.·.·:.·: ::::: :�:� 
Blind, window, H. B. Swartz . . . ... . .... .. .. .. .... . . .  '72,592 
Block. See Interlocking block. 
Blotter 10r use In bankbooks, etc., attachable, C. 

Davis . . . . . . . . . . ..... .. . . . ............. . . . . . . .. ... ... '72,700 
Boord See Game board. Piano sounding board. 

Telephone exchange switchboard. 
Boat. See Torpedo boat. 
Boats. cabin roof and deck for, G. Hurson ........ .  472t88( 
Boller. See Steam boiler. 'l'ubular boiler. Water 

tube boiler. 
Boilers. machine for heading water, W. S. Shipe .• 472,957 
Bomb lance, D. Kelleher ............................. '72,889 

�}I�:r:O:e�3:tlt: &;j: ·Ferguson::::::::::::::: :�:Ul 
Bookmark, C. L. Watson . . . . . . . . . . . . . . ..........•.... '72,632 
Boring tooL M. C. Johnson . . . . . . . . . .... . . . . .... . . . . .  '72,M! 
Bottle stopper, W. J. Kolts .... . ... . ........ .. .. . . .. . 472,781 
Box. See Journal box. Knockdown hox. Letter 

hox. Powder box. 
Box or basket. E. Behne ..... .... . . .... . . ..... ... . ... '72,8'9 
Brace. See Carvinll brace. Fence post brace. 
Bracket. See Electric heater bracket. Shingling 

bracket. 
Brake. See Car brake. Vehicle brake. 
Breweries, cooling room for. C. D. Stanford . . . . • . .  472.9.'J6 
Brick kiln, continuous, W. Jobnson . . . . . . . ........ .  472,1l26 
Brick kiln furnace, W. H. Martin. . . . . . . . . . . .. . . .. .. 472,738 
Brick machine. repreBBing, Frey & Thompson . • • . . • 72,618 

t�'i:�,e:��.?t�,"H�A:�to�·gr.i�:.�:::::::::: 41H� 
Butter moulding or shaping machjne, W. Foster. 4i2.921 
Button, M. Apfelbaum . ... . . . . . . . .. . . .. . . . . . . . . . . . ... '72,845 
Button, sleeve, W. E. Cook . . . .. . ... .. . . . . .. . . ....... '72,941 

2:��lr�"g\:C:,;.::�rl�di"erreli:·::.:·. :' .. : ... .. ':.::::: i��:� 
Candles,ornamentlng, T. V. Forster .. .. .. .......... '72,945 
g��l:�:;s.�;.:e?1�\��;·for:·ii:Mac;.rtliy::::::::::: :h�� 
Car brake, C. F'ries et al • . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  472,965 
Car brake, A. P. Massey .......... . . .. . .. . . . ... .••.. .. '72,929 
Car brake shoe, G. Sands . . . . . . . . . . . . . . . . . . ......•. . . .  '72,955 

g:��.';��1'I:�j:t
B.��pct,,:Jr��I

.:�::::::::: ::::::::: ��:� 
Car coupling, R. L. Garlick . . ..... . ... ... . . .. ... . . . . .  472,a.'l.I 
Car coupling, C. Gates . . . . . . . . • . . . • • • • . . . . . . . . . . . . . . . .  472,t;71 
Car coupling, G. A. Haslup ..... ...... . . ... .... . ... . .  '72,877 
Car coupling. A. C. Martin .. . ...... ...... . .  '72,580 to '72,582 
Car coupling, T. L. McKeen . . . . . . . . . . . . . . . . . . •.•.. . . . '72.799 
Car coupling, S. D. Smith . . . . . . . . . . . • . . . . . • . . . . . . . . . . 472,958 
Car coupling, W. D. Williams . . .. . . . . . . . . . . . .. . . .•.. .  '72,840 
CarIii�Yl'��':.��: .�i

.���� .. ��.���� .. ���. ���:�.�:.�:.�: m,w 
Car door, Carson .& Gurganus. • . . . . .. .. . . . .. . . .. . .. .. 472.858 
Car door, street, F. Mansfield .. . .. . . . . . . . ........ .... 472,731 
Car dumping device, C. F. Wilson . . . . . . . . . . . . . . . . . .  472.� 
Car heater, street, J. Allingham . . . . . . . .....•....... '72,778 
Car heating apparatus, W. C. Baker ....•.•. . . . . . . . .  472.f089 
Car platform I<ate, H. Cochran . .. . . . . . . . . ........ .. .  '72,727 
Car wheel, anti-frIction • .T. D. Farquher . . . . . . . . • . . . 472,9« 
Ca'1l:�f. ���. ����. �.��.�I.i� .. ��� .. ��I.��:. �'.�: '72,807 
Cars, motor for propelling, W. L. Davis . . ..... . .... '72,5:M 

g:���:��t,;fn�Bj�nl.1r:a�'t�':;:.'.�·.�: .�����::::: ��� 
Ctlrdinll machines, condenser for wool, .T. E. 

McWilliam . ... . ........ .. .. ..... ........ . . .... . . . .. 472,HO 

2:����� ��lJ!1i �::iei:··TrOliey·c;.ITier:·· ···· 472,714 

g:.'t�r�I:r�ec.AR. CH���gioii::::::: ::::::::::: :::: !��� Cash till recorder, W. W. Darbee .................... '72,800 
Cattle gard, P. Merrill . .. .............. ........ .. . . .  472.897 

g:l�.' ��
e

F�di�gSJ,��:' -Wind,;w chair:···· .. .. m,563 
g��J!�ev���f;u�p�tC��·R·.· Rudio!::: .. ::::::::: !�:� 
Check, draught. or other money order or instru-

ment, W. T. Doremus .... ......... .... . ..... .. . .. 472,864, 
Churn Bnd butter worker, combined, E. SUen ...... 472,800 
Clamp. See Plow handle clamp. Trolley wire 

clamp. 
Clock, calendar, Martindale & Malmborg . . . . . . . . . .  '72,952 

g�h �g�g !"llirEE:ii: 'G:Rogowski:::::::::::: :+�:iIg 
g�t�� �':i��fo�,

af'it�jl�r����::::::::::::::::::::: m:� 
Cock cylinder drain, R. P. Capwell . . . .. . . . . . .... . . . .  472,855 
Coke, making, F. J. Jones . .. . . . . . .. . . ... ... . ..... .. . .  '72,b'2l 

8g!!:,ti.' b§:"Bu�j.y";;o:':.leston .......... : ........... m,866 
Coop, J. B. Cooper .................................... '72.615 
Copymg and recording apparatus, autographic, 

A. L. Peirce . . . . . ... ... ..... . . . . . ........ .. ... . ..... '72,743 
Copying presses, blotter bath for, F. F. Osborne .. 472,681 
Corn chati' or cellulose, machine for cleaning, T. 8g�=7P.:r�i!i.i�.;..:.:.:.:.:.:.:.:.:.:.:: .. :.:.:.:.:.:.:.:.:.:.:.:.:.:.::'.:.:.:::::: t�! 
Cotton to gins, apparatus for elevatin�.distribut-

Ing. and feedmg seed, S. D. Murray . .. . . . . .. ... 472,007 
Counter protectoJ:, C. A. Schults •..........•. . . . . . . .  '72,771 
Coupling. see uar coupling. Vehicle spring 
cou�J'��'l1·w. Hunt .. ....•...••. ....•..... .••••.... 472,70'7 

(4260) R. H. P. asks: 1. Can you tell jected 1,000 teet per second. In its vertical fall it over­
me of any process hy which India ink marks may be comes a weight of air equal to the area of its greateot 
removed from the person without Injury Qr a scar? A. circle, about seven inches.hy the dhtance it falls. fifteen 
India ink being composed of finely divided particles of feet, equal to 1,260 cuhic inches. hut when prOjected 
carhon cannot.be removed by any chemical means. Try horizontally must overcome the weight of t.hree inches, 
a piece of pumice stone. 2. I wish fo construct a multiplied hy one thousand feet. multiplied hy fifteen 
plunge ""tWrY of nine cells, connecting five cells to- feet. equal to 6,480,000 cu hlc In�hes of air. to come to 
gether and have the other four' so I can turn' them on the ground in the same time and as the Impulse project­

Crat." p oultry, H. C. Munger ................. . .... . .  '72,903 
Crnsher . Se<jClod crusher. 
8::ltf:!lori?lfi.�iili.P.�����·::.·.·.·.·.:·.:·.:·.·.·.·:::::: ::r?faI 
Cultivator, L. E Ponton . . . . . . . . . . ..•••.... . . . . . . . . .  472,813 

8::���i;b�i�e�i r���:gey·:.: '. : :':::::. :'::.:::: l�:�R Curry comb, A. C. Rulofson .. . . . . ...... .... ....... . . .  '72,550 
Curtain fixture, H. M. Swe eney . . . . . . . . . . ... . . .•.. .. '72,832 
Cutter. See Hog nose cutter. Moulding cutter. 
Decorticatina rhea, etc., machine for, Longmore 

& Watson . . . . . . . . . . . . . . . . . ..... ..••.•••••....••.... 472,EQI 

H.SO.=slllphuric acid theoretical1y can De produced one at a time. A. 1;ou will find description of plunge ing it acts only horizontally. it Is Impossihle for it to 
ffom one pound of 5uJpbnr1Clln Y011 give.mea tOrlilula bIIttenee iD .I!�:r, NOII.1fJ7 H4 '/V'A. 3, Wouid COllie to �gIVlllld in tbe llllille time. 

Dental engine, W. W. Williamson . . ..•••.....•.. . . .  472,'1'111 
Dental engine shafts and hand pieces, coupling 

fori J. T. Pedersen .. . . .  " '''''' ... " ... """ .... 4'!2.683 Denta malJet, W. E. Well�L •• t ••• " , .... " ... "" ... 4� 

© 1892 SCIENTIFIC AMERICAN, INC. 



1 titutifit �mtritau. 
Digger. See Potato digger. Phosphate wlllhing machine. G. W. Roberts . . . . . .  472,820 
Distilling carbonaceous material, B. Brazelle . . . . .  472,614 Photographic plate changing apparatus, F. A. 
Dock. dry. O. Von Nerta . . . . . . . . . . . . . . . . . . . . . .... . . .  472,566 Fichtner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Door check. J. J. Holwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.880 Photo�aPhic shutter. F. R. Hoyt . . . . . . . . . . . . . . . .  . .  

Rgg� ����;Y[di�t�*?Wftcox: : : : :  : : : : : : : : : : : : : : :  l�:� Piano orie, W. RohlfinlV Jr . . . . . . . . . . . . . . . . . . . ... . .  . .  
Dougb press for form making, continuous, J. H. �:;gr�

o
�Il���f��a:�hfbil;��:ii:t-·controiied:··:M: 

Mitchel!. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .... . . .  472,765 O. Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  472,704 
Dredging apparatus. F. A. Lockwood . . . . . . . . . ... . . .  472,735 Plow handle clamp. J. L. O. King . . . . . . . . . . . . . . . . . . .  472,657 
Drilling apparatus. portable, H. S. & C. E. Glenn. 472,619 Plow. sbovel. RatCliff & Lawrence . . . . . . . . . . . . . . . . . .  472.817 
Drilling machine radial. W. D. McNaull. . . . . . . . . . .  472,.546 Poison distributor. �'. L. Richter . . . . . . . . . . . . . . ... . .  472,819 
Eg� beater, H. M. Brittain . . . . . . . . . . . . . . . . . . . . . . . . . .  472,808 Por.traits or other pictures, making, F. Piera y de 
Electric conductor, W. R. Patterson . . . . . . . . . .... . . .  412.6t3 Mata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  472.812 
�l:g��g �y:!���tJ.°i�};atr�. �'

������ '. ::: '. '. � '.: : :  !��::: 1?
os

:��� ��r
d
A���g °m:�t: r�i��e?�. ��� . .  �:.:� 472,6i7 

¥.·lol��·:.::·:.:·.::·:.::::::::::::·�:�� . .  : l�� 
S. Kibby. . . . . . . . . . . . . . . . . . . . . . . .  . . .  472,543 
H. R. Frisbie . . . . . . . . . . . . . . . . . . . . . . .  472,946 
F. Draper . . . . . . . . . . . . . . . . . . . . . . .... .  472.750 

indlasse frict��n
M

d:�oo·for: ·T:·symoiidii:::::: ��� 
indmill, '1j.. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .  472,557 

Windmill governor. T. L. Regester . . . . . . . . . . . . . . . .  . 
Windmills, shaft bearing for, L. W. Noyes . . . . . .  . .  
WindOW chair, M. Metal. . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
;i��M:�n"ts

H
.ru.��:Ci;;,:e 'of: ')I: Ha.eiitiier: : :  472.758 

Wire stretcher, G. P. Kidd . . . . . . . . . . . . . . . . . . . . . . . . . .  472,927 
Worm IUld worm shaft, O. J. Beale . . . . . . . . . . . . ..

.
. .  472;517 

[APRIL 23, 1&)2. 
The Sebastian-May Co. 

Improved Screw Cutting 

�::��LATHES 
Drill Pres8es,Cbucks, Drills, Dogs, 
and Macbinists' and Amateurs' 
Outfits. Lathes on trial. Cata­
logues mailed on application. 16ii to 161' HiI/:hland Ave., SIDNEY. OHIO. 

Electric heater bracket G. D. Burton . . . . . . . . . .. . . . 472.6&1 PpO
oSt
t
a·to

S
d
e,.eg!e

e
rI1C,J

e
. PosSt·

.
auer . . . . . . . . . • . . . . . . . . . . . .•. ' " ",., """ Electrlc ligbti1ll< system, J. M. Lockwood . . . . . . . . . .  472,6'23 � H � . .. � T A C M 1 ElectriC machine, dynamo. G. E. Dorman . . . .. . . . . .  47'2,943 Potato mashe� C. S. Apple . . . . . . . . . . . . . . .. .. . . . . . . .. 472,515 TRADE MARKS. A itCH st to OCTOBER 1st. 

Electric macbine, dynamo. Pyke &;HBa'1ett . . . .... . ig,f,Z �:.��rg�:'Balhrg·p�
a
esn::n"'ir�use·h 

. .  
ol·d 

. .  
p 
. .  
res·.;: 

. . . . . .  472,532 A tis t' J M St 2O �  • • • r:�Sm%i,;'nf."����a��,!:!
t
ln��;: Electric motor or teneratort R. M. un er . . . . . . . .  ; \.U n �p I�EI, . .  evens . . . . . . . . . . .  c . . . . . . . . . . . . . . . .  , UUi)  al�. Inventors write us El

El
ec

ec
t
t
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r;
C
c
s
s
ea
W1.rt

C
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li
L
g
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B
St!;I.fy�.".�·. : : : : : : : : : : : : : : : : : :  !�·.m ���ti�g

g�':."c�:e %,��
t�ppa,:ai;;,;:·c."B:·Ciit� 472,5M ArmpIt shIelds, Brooklyn Shield Co . . . . . . . . . . .. . . . . .  2O,!\J7 T HE TU t;C'AROltA ADVERTl t;ING C O  

d ' 2 666 Boots and shoes and leather for the uppers of . COt;HOC'l'ON ° 
., 

ElectriC wires. safety attachment for overhea • trel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  �7 , boot and shoes, Rice & Hutcbins . . . . . . . . . . . . . . . .  20,962 1 1 .  • 

Elev
C
a' t
D
o·r.

Bro
S
w
e
n
e"E"lec· "t'r'i'c" ·e·l·e·v 

. .  
a·t·o·r· .· · · Water' 'eie� 

472,784 �g��'b';:. b%�� �o'?nt��lp'i!'oteCior: '" ' ' . . . . . . . . . .. 472,526 Cards. playmg, United States Printing ComP20IUl,')':
,. 20,966 FO il I EA SF THE MlDDLEBROOK GRANITE )l65, uar'n·es. atrMI·ddleb·rO()k. Mo •• operated for tbe vator. Protractor. H. R. Eshelman . . . . . . . . . . . . . . . . . . . . . . . . .  472.531 Confectio s and clUldies, Pan Confection Com- � Elevator. A. McEachran . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,788 Pudclllug furnace. H.;B. Hall . . . . . ... . . . . . . . . . . . . .. . .  472,759 any . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,957 past 0 I.ear. bI. tbe Syenite Granite C'iil of is�s 8��te, 

Elevator controller. E. S. Matthews . . . . . . . . . . . . . . . .  472.9925
30 !::ulley.ii w·H

Par
N
kiniti· · · · · · . . . .  · 

. . . . . . . . . . . . . . . . . . . . .  4;m'54
769

7 Creamers, centrlfngal, Aktiebolaget Separator, :� tIi'e 'i:;;�st
o
��

n 
in":.:': q

f
��'ii1��

n
i�' t��' West. co':!.. .EmF'ndu!:'a

itO.e
n
,
.
C� .

. 
H
D

.
e
C
J
h
a
a
g,enr .

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.....

....
.
.
.
.
....
. .
.
.
. 17

72
2
,
,523 .[ ump, er, • or meyer. 

· . • . . • .• • • ••• • • •  u •• •• , 4, ,,,_ 20,967, �t968 h • 

Engine. See Carding engine. Dental engine. Hy- f,�:i'alli,'itg��':"i/J:·l�:�����.�:·:::::::::::::::::::: :f£� Edg
&���� . .  � . .  � .���� �� .�I.I . .  �����: .��������.� 20,1116 i 

tainlng the well.�':,�:t" t.i1ldfn��it:;,�'ri��;:I���
v
'i!iiJ::

ed 
draulic engine. RaCk. See Cable rack. Extracts for foods, fiavoring, M. J. Chrbst ... . . . . . . .  20,955 i for a ten year 

fiif��;io�e�'i,\�,b�o'i:::
n
.f1!iJ��tt�·. �'. Ke

.
I
���.� : ��;i �:���
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e�::��e7t�

r
s���"l;;.::.�: .�����: ::::: ::::: !�� F
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d for borses an

.�����j����: �. ����� .�.� 20,1113 r'f"Jit to 
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72.2.'i}i; �H::
y
y ��¥:��Bl"o����rl, L�s�8.kdn;,i:::::.:: : !�,.� kshlre ManuIactnnng Company . . . .  20.971 v/ted to tn. cct tbe roperty. p Pf. ll' �" yman & Selxas . . . . . . . . . . .. . . . . . . . . . . . .  20,1112 IRON MO�N�'AIbf CO Gay Building "t Louis Mo Feed water heate!:. C. Jacobs . . . . . . . . . . . . . . . . . . . .. . . .  472,671 , Railway tie, Mo1l'at &; Wolf . . . . . . . . . . . . . . . . . . . .. . . . . . 472,901 idney an liver cure. blood purifier, pllls, IUld • •• • � . • •  

Felt roller, J. W. Mll!et . . . . .  . . . . . . . . . . . . .. . . . . . . . . . . .  Rallway wire suspension. electriC. Pbilipsborn & ointment, Wilkins & Beckner . . . . . . . . . . . . . . . . . . . .  20,977 Fence. W. S. Kline. . . . . . . . .  . . . . . . . . .  . . . . . . .  . . . . . .  . . . . . Reichel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,810 Leather for the uppers of boot. and shoes and for Improved Screw Cutting LAY H E S Fence makin� machine, A. Bernauer. . . . . . . . . .  . . . . .  Recorder. See Cash tll! recorder. Time re- hoots and shoes, AUen, Field &; Lawrence . . . . . .  20,959 
�:��:·t�;t'iie1Ya:dr

i
'l!��son::: : ::: : : ::: : : ::::::: 

c
\l
r
::ior• W . Slmms . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4�773 ! O�I rt::ta�'k�tt:,�.

f
�:g:��

a
�t�e��:'r��� 20,958 Foot and Power. 

Fence post, brace. C. E. Wintrode. . . . . . . . . . . . . . . . . .  erators, lever latch forJl. M. Atherton . . . . .  472.988
1 
Paper for printing and writing purposes J. B. Drill Presses, Shapers, Band, Circular. and Scroll Saws. F
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orming apparatus, H. v .  Bernhardt . . .••. . .  472,959 Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : • . . . . . .  20,969 Machinists' Tools and Supplies. Lathes on triaL :1 See Fishing rod. Plows, Deere & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,1114 :  pr Gata/.ogue 'TTUliled on applicat·ion. 
�'ifth wheel. P. Lu�enbell. . . .  . . . . . . . .  . . . . . . . . . . . . . . .  Roller. See Felt roIL Muscle roller. Pnzzle. W. H. Culshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,954 1' SEBASTIAN LA'rUE COMPANY Fiftb wheel, vehicle, .T. W. Taylor. . . . . . . . .  . . . .. . . . .  , Safe door, M. Mosler . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  472,584 Shellac, substitute forhBurbank &; Ryder . . . . . . . . . . .  20,960 44-46 Central Ave Cincinnati 0 ' 
File, document Des Rivieres & Prud'homme... . . .  I Sash balance, A. Johnson . . .. . . . . . . . . . . . . . . . . . . . . ... . 472,887 Specific for nerve ex  austion, Slaughter & Mur- ., ' • 

File. paper. C. E. Stone. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  I Sasb cord fastene,:> T. Vollten . . . . . . . . . . . . . . . . . . .. . . .  472,565 ray . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  20,964 Filer frames, whlrl for, H. Allcroft. . . . . . . . . . . . .. . . .  Sash fastener. A. J obnson . . . . . . . . . . . . . . . . . . . . . . . .. . .  472,886 Tarlatan, lace net and all other cotton dress 'TH E KR I EBEL" STEAM ENGINES. Firearm, repeating', F .  Mannlicher . . . . .  " Q ' . . . . . . . . .  472.79.fJ Sash holder, J. M. Br9hard . . . . . . . . . . . . . . . . . . .  o •••••• 472,8Ql goods, M.  Landesmann . .. . . . . . . . . . . . . . . . . . . .. . . . . .  20,975 Fire escape, D. Knowles . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  472,950 Saw handle, W. IL Kldd . . . . . . . . . . . . . . . . . . . . . . . .... . .. 472,890 Tin and otber metal plates, Phelps, Dodge & Co . . .  20 956 Fire kindlers • ."bsorbent for, B. B. Jenkins . . . .. . . .  472,540 Sawmill, band, D. C. Prescott . . . . . . . . . . . . . . . . . . . .. . . . 472,586 Whisky, A. Dryfoos &, Co . . . . . . . . . . . . . . . . . . . . . . . ... . . .  20'961 Fishing l'9d, tl. P. Morgan . . . . . . . . . . . . . . . . . . . . . .. . . . .  472,700 SawmHl carriages, canting block for, Rocbe & I 

Folding chair, J. W. Hamilton . . . . . . . . . . . . . . . . . . . . . .  472,003 Colclough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.821 
���,�f

ro
�:g

t
OI�v2�'1.1{,yie;: frame: ":M.osqUiiO·b;':� 

472.6
t4 ��:;:.

b
a�f.i'��'i�c ,::;g:,�: J: �!i��� : : : : : : : : : : : : : :  ��:� DE SIGNS. 

frame. Window frame. Scales, recording device for, G. E. Miller . . . . . . .  ' " 472,-642 Comb CRse PT -J Whitney 21,456 Fulling mill, J. W. Millet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,900 Screwdriver, J. F. Steward . . . . . . . . . . . . . . . . . . . . . . . . . .  472,591 Dress. danein·g. M. L. Full.;�: : : : :: : : : : : : : : : : : : : : : : : : : :  21,456 Fur
fu":i:'ac�e"p��8�:�I¥u:�::"· 

Ore roasting ��i�: :!�h�9�C�'i0r�·. :���.U::::::::::::::.:::::: : !W:� g}:�r:��eb�:g::�C�*�It��:.�: :�'.�?��: ::�45i, Wi,m Furnace, S. Bunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,697 seedmg machme. G. W. KIrkpatrick . . . . . . . . . . . . . . .  472,891 Jar F K Ward �46t Furnace. Deckerl& Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  472.728 Separation of materials of different specific Jar'stopper F K ·Warit . . . .  · 
. .  

· 
. . . . . .  · . .

. . . . . .  
· 
. .  

· .
. . .  21465 

Furnace grate support, H. D. BabcOCk . . . . . . . . . . . . .  472,780 weight and different size, means for dry, Pape Spoon L it. HOI·ton 
. . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  

21'461 Gauge. See ShiJlKling gauiie. .& Henneberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,882 Spoon' S' F Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 
21'462 Game board. D. W. Randa . . . . . . . . . . . . . . . . . . . .... . .

. 
472,816 · Sewwers, door for catch hasins of street, G. W. '72 567 1  Spoon: rio SouthwortIi::::::::::::::::::::::::::::::::: 2L463 �ume co�ter, E� S. ThorntOn . . . " ' H .  n. · · · ·  . . . . .  , .  4J2,744 . bite . . . .  : . . • . • • . . . . . . . • • . . .  � ·h 

. .  ·I·t· · · · · · 
. . . . . . . • . . • '1'10'818 : Spoon, etc., C. C. Adams . . . . . • . • . . . . . . .• . . . . . . . . . . . . . .  2L460 (I'a.� maklIU:; apparatus, O. R. CoBins . . � • .  _ ,  . . . . . . . . • 412,785 SewIng machIne motor, B. Relc e . . . . . . . . . . . . . . . .  ':t ,,,,, Tongue cap M .J .Johnson 21 459 Gate. See Car platform gate. Endgate. Swin�- Sewin� machines. suspending clamp for use with Toy money bank' D Cooke 

. . . . . . . . . . . . . . . . . . . . . .... . . . 
21'457 

Gat����.
e
barpenter . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,522 she��fE�

t
m�c�:i'e':"c:·Kie8ei::.:·.:·::.:·:::.:·:::.:·.:: : : :  f�:� Veblcle body, W: B: Griffin'.:::'.::::: : : : : : : : :::::::::: 21:453 

GaLe, M. McDonough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,905 Shell, T. G. Bennett . . .. . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . 472,782 
Gear cutting machine, A. H. Brainard . . . . . . . . . . . . .  472.519 Shell Or other projectile. Bott & Cammell . . . . ... . . .  *72,748 
Gear wheel, E. W. Bliss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472;664 Shinglin� bracket, l:. K. Beckwith . . . . + > �  . . . . . . . . . . � 472,633 
Glass articles, manufacture of bollow. C. IDflg . . . . 472,;;:n Shinglln�auge, C. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . 472,846 
�:JJ�in!;hrn

a
.::'W"g: Arne.tt: ·:::::::.·:::.·.·:.:: ::: !�:�;� ����t!' fasti:1.::'·RUBseii &'W'ait:::::::::::::::: : : :  !�:�1f 
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'itSifway"sUrlace 
472,

531 §I��t.��j��i:b!j��l1::· �s����:::::::: :::::::: 
472 

stock guard. Sidewalk hole guard. Smoke conveyer, G. E. Bell . . . . . . . . . . . . . . . . . . . . . . . .  . .  
�'!��I:�P���t�:�'l!'ln%��in�, C .  Martin . . . . . . . . . . .  472,895 ��:� ����: :f: 1-':'·s�f!h��:::::: : :::·::::::::::::: : : : :: 472,718 
Handle fo� wrenches Or other tools. F. W. Sim- Snow and ice melting macblne. R. Steel. . . . .. . . . . . .  472,831 

mons . . . . . . . . . . . . . . . . .  " _ ' . . • . . . . . . . . . . . . . . . . . . . . . . . .  472,556 Spark exti!lgllisher and sIDokeconsumer, Ander--
Hanger. See Arc light hanger. Tobacco son &; N .. ylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,859 

hanger. Speed controller, G. M. Atherton . . . . . . . . . . . . . . . . . . .  472,598 
»�.i':' g?'k�·rf!1iio!.��c::.:::::::::::::::::: : : :  ��:�� ��uare, 

Jo . . . . ·:Morse:: : : : ::::::.:::: 
Harrow, disk, T. Maxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,710 Square E. L. Heane . . . . . . .  . 
Harrow teeth, machine for bending, H. M. Brink- Sta�ing ng, adjustable, A. Farland .. . .  . 

man . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,960 Stamping machine, postal date and time, O. E. 
Harves ter, corn. A. B. Clippinger . . . . . . . . . . . . . . . . . . .  472,916 Lundstedt . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .. . .  472,951 
Harvesters, sheaf carrier for self-binding. A. Stand. See Wash stand. 
HeI:,��

ll
See ' C�r":b.e�ier:" 'Feild "water ' heater: 

472,885 Sta
��'gfd�.��. ��� . .  �::�. �������: .-;::'�'. �'.�: 472,516 

Tank heater. Steam boiler, D. King . . . .. . . . . . . . . . . .. . . .. . . . . . . .. . . .  472,731 
»::��r�:�E:

a
�:CI�j,�,

a
��C: 'Lockwood:::::::::: :�:� �l����: f.' ii. W;:����

.
: .
.
. :.::: .... ::: . .. ... ::: . . : . ... :.:. : : :  !�;�a 

»�:�. \t-:Vi�;;kJ!il:.����·.·.:·.·.·.:::::·.·.:::: ::::: : : :i�:� �i�����re�r6'v�
o
l
t
�:f��':: • •  �.�� �:.�����: • . . . .  

»lr�£iri'�/g2;?�� �: 'i: :�r'i'l:on:::::: :::::::::: : : : : :  ���:� �l��:: r���a: �·8pt����:: : ::::::::::::::::::: :::: 
»gfle��

e 
�:�fil rdJ�:���k ieafh'oider: OJialk 

472,932 �tg�: �f:"��'30��UW�Ef. §�.:���: �::":: .���� 472,730 
line holder. Sash holder. Whetstone hOld- Stoves, ash box for, kahn &; Christ, . . . . . . . . . . . . . . . . 472,577 
er. Street cleaning macW ne, J. F. Stokes . . . . . . . . . .

.
. . .  472,6t8 

Hook. See Harness hOOk. Snap hook. Veterin- SurgicaJ lnstrument, e lectrical, S. R. Bradley . . . . .  412.008 
ary parturition hook. 

�::rJ'��
g&e

a:'ilJI!Ct��s:witcIi: . . . . . . . . . . . . . . . . . . . . . .. .  472
.716 

»���i:.G��.
t
3�ie::·::. : : : : : : : : : : ·. : : : : : : : : : : : : : : : : :: : :  f�:� Table. See Extension table. 

Horses, mouth speculum for, G. Z. Barnes . . . . . . . .  472,939 Table or stool top or chair bottom, W. W. Sin-
Horses while being shod, apparatus for holding, clair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,911 
HOI�est�

r
J:"'.:.''1�ii.·:::.·::.::·:.: : :·:. ·::::::::::.:: : : :  if�:�� �!��R:�te����'iF�'£fcJra��������:::::::::::::.:: :: !W:� 

Horseshoe and calk, J .  B. Stoner . . . . . . . . . . . . . . . . . . .  472,562 Telephone exchange Switchboard, canopy, C. E. 
»��;:Ko�

a
Pr
n
��:.

c
j�s'te':dJ!:.�:?'?"��

I
.�: : : : : : : : : :  !g,.� Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,956 

942 
Tel����A'�;,;1����

�S
'::f;'� ��'ri'l:�;i.��� 

�����.�: m,772 
rniI�':.'W� l�l��h����

o
�� .� .. ����:,t:·::.:47:i.629: :�:6:1O Tennis racket. C. Malings . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472;659 

Indicator. See Door indicator. Tie. See Railway tie. 
Injectcr. F. Kelch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . , 472,949 �H�: ��f.!�i:�fi.t�nt�,;':.'���:::::::::::::: : :: i�:1!: ���.7:�a.�o�nt-:.rg,

n
f: 

. 
G�Bk;ij: : : : : : : : : : :  : : : : : : : : :  : :  
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T d t h ' H Ma 472 
lnsole. E. H. Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T:�I�1.';,� ,ri'�k��,

c
G�il:�l\'enj8llliK:::::::::::::::: 472:= 

Insulator support, D. Doren. . . . . .  . . . . . . . . . . . . . . . . . . .  Tire, bicycle, E .  G. Dorchester . . . . . . . . . . . . . . . . . . •  0 0 .  472,786 
InreE�S���:o���.�. �.�� .�������' . .  ��:��'. �.t.�.� .� 412,590 �{;��r:s�nr;:taR8.�Iii�::�ra8ive iiiaterlai"io: 'S: 4T�

,861 
Iodine denvates of acetyl paramido-phenetole, Ross, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  472,824 

L. Scholvien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,828 Torpedo boat, submergible, J. P. Holland . . . .... . . .  472,670 
Iron structures, COOling, C. J. Williams . • • • . . • • . • •• 472S46 Torpedo launching apparatus, A. Scheibel . . . ... . . .  472,553 
Ironing machine. C. E.$uarnstrom . . . . . . . . . . . . . . . .  472.954 Toy, A. Wig�ns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472.722 
����:

er
��

p
�\��t�f.\"�Olld;'�tJ�%Tnt: · · 

. . . . . . . . . . . . . 472,616 ��� =�l,
e 
J

h
��:6{e� :.�: .���: ::: : : : : : : : : : : : :::: !��:� 

Journ .. l bearllll:'. dust proof. �'. A. Edison" . . . . . . .  472,752 Trace connection. elastic, J. N .  &; I. N. Burke .. . . . .  472,183 Journal box, W. B. HOSford . . . . . . . . . . . . . . . . . . . . . . . . .  472,729 Trammel, S. E. Selleck . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 472.829 
Journal Oox lifter. E. E. Taylor . . . . . . . . . . . . . . . . . . . . .  472,835 Trap. See Animal trap. Sporting trap. , Kiln. See Brick kiln. Lumber drying kiln. Trick egg. C. A. Ro�ers . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . 472,822 
Knitted fabriCS, device for transferring, H. J. Trolley carrier, overhead, W. F. Glenn . . . • . . . .. . . . .  472.756 

GriswOld. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  Trolley wire clamp. M .  M. WOod . . . . . . . . . . . . . . . . . . . .  472,596 
Kni

&;����.���.������.
i
��.

t
.
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,
.�:.�: 472,875 i}:���:.rrt.���li��F.

F
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C
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�bl)erfi&ement&. 
Inside Page, each insertion - - 'ii cents a line 
Back Page, each insertion _ - _ _  $1.00 a line 
The above are charges per agate line-about eight wor<\S per line. This notice shows the width of the line. ���:r: !� :c:

t
:a�[';at���

a
��f: W::, ::�e��� ment. 88 the letter press. Advertisements must be received at Publication Office as early as Thursday morning to appear in the following week's issue. 

A D A M A N  T WA L L P L AS T E  R 

Patent Foot Power Maohi 
Complete Outfits. 

Wood or 1\1 eta) workers without steam 
power. can succeMsfully compete with 
�l :CWi s�'.tl'I�G

u
·Wfn�h'tn:re; 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training. etc. Catalogue free. Seneca Fal ls  Mfa:. Co. 695 Water Street, Seneca Fills, N. Y. 

Knittin� machine. straight. W. COult. . . . . . . . . . . . . .  472.698 Truc!<, bit. W. A. Grove . . . . . . . . . . . . . . . . . . . . . .. . .. . . . .  472,538 
Knob. E. J. Forrest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,805 Truck; car, J. Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,923 FOR SALE TO RENT 
Pn��"J'�'i!'�i�

t
j�j.�c��,f:.t::::::::::::::::::: �W:�� Tube bending apparatus, J. Donaldson . . . . . . . . . . . .  472,969 or Lamp, electric arc, R. E. BaIL . . . . . . . . . . . . . . . . . . .. . . .  472,747 �������'iiia�h::J:�Yf� .

. .  
BiickeDade;:ier 

. . . . . . .  472,660 . 
Lamp, incandescent electriC, G. C. Baillard, . . 472,692 to 472,694, The premises formerly occupied by Tbe Stiles & Parker 472,800, 472,801 TypewrIt!n� machjne. E. A. Ford . . . . . . . . . . . . . . . .. . .  I' Pre." Co., Middletown, Conn .• compri.lnll Machine Shop, Lamp shade support, T. Hipwell . . .. . . . . . . . . . . . . . . . .  472,790 Typewritmg machme, IL H. Unz. . . . . . . . . . . . . . . . . . .  Blacksmith Sbop IUld Foundry, 8upplled wltb new 100 Lamps, fiexible supporting arm for electriC, L. T. �'ypewr!t�ng machine, S. C. Vasaly . . . . . . . . . .. . ... . . .  horse power bOiler, engines, traveling crlUle. blower Stanley . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . .• 472.611 TypewrItmg machine attachment, G. C. Blickens- and main lines of shafting. Everything In first-class 
l::"��t,����i:'�o;r;brn��1J.YiLiiYde:: : : : : : : : :: : :  f��IDl Typa.,�r[;iig 'maciiine ribbon; L: ·:Baiiey·::::.�

7
.��: !f£� order. Photographs a d plans furnished 0 application. 

Lathe. automatic metal boring and turning, I. C. 'l'ypewritlng machines, type cleaner for Holmes E. W. BLISS CO., LIMITED, 
Swisher . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. . . . .. . . .  472,833 &; �Iston . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,700 11 Adam Street Brooklyn, N. Y. Leak stopp er or breach plate. F. F.Jones . . . . . . . . . •  472,888 TypewrIting machInes, type cleaning device for, ' 

Leatberbeading macbine, A .J. Schmiedl. . . . . . . . .  472.609 T. H. Stackhonse .. . . . . . . . . . . . . . . . . . . . . . . . . . ....... 472,720 FLUORINE A PAPER BY A E 
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,,§OO91 T:nclergannent, J. A. Scriven . . . . . . . .. . . . . . . . . . . . . . . .  472,555 • 

-
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Lifter. 8e�Journal box lifter. � ,'I ¥���sl:1. 'l: Kelf.��.
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Dgf Lubricator, J. Sandall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  472,827 VVal
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�u �u. � I.o,ooo fiuorineupon metals. Action of fiuorine upon meLalllc d ;:$< 't 01\hl a ve, rota�, M. Rothfuss . . . . . . . . . . . .••••• e .  ••• •••• COmpounds. Action of fluorine 
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i
��*f W. & E. Mumbrauer . . . . . . . . .. . . . . . .. . . . . . . . .. . . . . 472,625 Vehicle brake, W. H. Grant. .  . . . . . . . . . . . . . . .

.
. . . . . . .  cents. To he had at this office aod fr 
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.:: : . Metal working machines, bed for. J. McKenna . . . .  472,712 Vehicle whe� H. Carmont . . . . . . . . . . . . . . . . . . ... . . .  . 
�ili�oPs�c:,n;ut1��S�\:, :a�ff;:nneberg . . . .. . . . .  472,806 �:�ec,:r,g:J.in�!
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n
�����i6;;1;2;k?'k��tS�aves: : : : : : : :  

Mofg�.��·J. Neef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  472,!lOO ��t�n��\b.�j.�!P.:�n: : : : : : : : : : . : : : : : : : : : : : : : : :  
Mower, G. A. FarraH . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .. 472.754 Wash stand and close stool, combination, L .  R. 
Mowing machine, O. Cooley. . . . . . . . .  . . . . . . . . . . .. . . . .  Lewing . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 472,673 
Muscle roller, W. E. Forest . . . . . . . .. . . . . . . . . . .  ... . . . .  Washing machine, E. C .  Weinman . . . . . . . . . . . ... . . . .  472,937 
Nail machine, C. E. Houghton . . . . .  .472,604, 472,M Washing machines, waste water gate for, Dwight 
NaU or spike, W. 'f ... ylor . . . . . . .  : . . . . . . . . . . . . . . . .... . . .  &; Jepson . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . .  . .  
��l f,;'���W�I����'i;i;r;.�:.�������.

d
: : : : : : : : :: : : :  

Watch bow fastener, F. Mink . . . . . . . . . . . . . .
.
. . . . ... . .  

Nut lock. E .  M .  Hill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;::i:� ��;,'i���
r
W:·Jfa�ii:�r�����·:::::::::: : : :  

&�·r�.!�fi;gVi:":;����·B�iefn
e
l);Neiii.': :::::: : : : ;:i:� f:�b��re�,

p
rW:ra,:�o�. ��;:�::: : : : : : : : : :  

£. -[ .' :
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. /� .� 101.1 . .  '. ��L» I ,y-�" ' ''f  ;,\ f /  l:'i,fj .=:k�� ; J�� STATI O NARY . ' MA R I N E  & H O lSTI N e  
ENGiNES WITH VERTIOAL O R  H O RIZONTAL 

STE E L 80 I LE RS . S E N D  FOR CATALOGUE 
RI CE & WH ITACRE M'F'G.CO· CHICAGO. 

SCIENTU'IC AMERICAN SUPPLE� 
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ca�U:e
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b�h�c��c�I��� 
10 cent.. Also to be had of newsdealers in all parts of 
tbe country. 

CYCLES RU N EAjiY 
Perfection of cycle manufacture . no 
need now to ridespringless cycles ord&­
pend on tires alOnQ for comfort. Sylph 

Sprint! Frame destroys 

For protecting the nose and mouth 
from inhalations of dust of every 
character. Invalualie in mills and 
factories. Per  fe e t protection 
with perf eet ventilation. Dust 
inhaled into the nose and lungs 
results in Catarrb and Consump.­
tion. Nickel plated protector sent 
postpaid on receipt of $L 

Gibbs Re8pirator Co •• 

36 S. La Salle St., Chicago. 

Pneuma.tic Tire Bicycles. 
Every One Guaranteed. 

Send for Catalogue. 
D'"' AI!'�nts \Vante". KIRKWOOD, MILLER & CO. 

16 Soutli 8t;. Peoria, TIL 

l Y O N  &. H EA LY ... 63 Monroe Street, 
WUl JIall Free then newly enlar Ca.talogue of Band Instruments, 
forms and EqUipments, 400 Fme 
lustra.th>T.J, descrlbmg every 
req lured by Bands or Drum ( 

Obntains Instmctions for Amateur Bands. 
ExerCiSes and Drum MajorOs TactICS, By� 
Laws and a Selected. Lu.t of Band .MUSlC. 

The 
1 89 2  Model 

of the 

Remington 
Typewriter 

IS now 

on the market. 
SEND FOR CATALOGUE. 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

BEATTY Pinnos, $175, Organs, $48:WantAgents. 
Cat·gfree. Da 'I F.Beatty,Wash'ton, N.J. 

---- �---� 
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4 Weeder, T. L. Davis . . . . . . . . . . . . . . . . . . . .  � . . .  , . . . . . .••. 

Pan. See Baking pan. m���
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Peggioi! machine. J. Hyslop, Jr. . . . . . . . . . . . . . . . . . . . .  

I 
wheel. Gear wheel. Vehicle wheel. Wind 

Pelll!ulum\compensation. E. R. MaJmb
O
rg. . . . . . . .  wheel. 

Penmansh P lIulde..l. Earle. . . . . . . . . . . . . . . . . . . . . . . . .  Wheels. manufacture of metal, J. R. lAttle . . . . . . . 4'/2,893 
Permutation look, .... Feret . . . . . . . . . . .  " . .  . . . . . .. . . . . .  Whetstone holder ... L. C. BtrODg . . . . . . . . . . . . . . . . .. . . .  4ntl66 l'lIOllQ\(l'&pb, J. 1>. WlIiD...... ............... . .... . .  WhUIle� S. E.. 1>urke .. . . ... .. . . . . . ,  ......... " ....  � 

0llUlOJD ZAPON ' � (6 C'EL tLtLo fDuLAcQUERS 4 1  B A R C L AY S T  N E W YORK\..: " A N D  VA R N i S H ES F O R METAL AND WOOD 
"G U M  L A C Q U E R S  - B R I L L I A N T  A N D  D E A D B L A C K S - SH E L L A C S  & e  

-
_ ,II: _ _  � ,_ � ':: ... _ ::  E ':;  ::: - -

.. _ ""' ::: _ '- _ '- ::: � ::. -= V ::  A '" v - __ 
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NEW AND VALUABLE BOOKS 
-FOR-

M ET A L  W O R K E R S. 

J cttuttftc !tutticau. 
THE " RAYMOND " FLY-RODS· ����'i!ldf\�c���r�� ��· tfi: 
most Elegant Light Rod that they have ever used. Length 9 feet, weight o� (oz., 
�� �ii�
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80t you want one of these Rods. PRICES. 
No. 40. All Lancewood or Greenheart, Nickel Trimmings. .• . . . . . . .  ".00 
No.4Q%. All La,:,cew� or Greenheart, Ge"""n Sil.ver 'l'rlmmlngs 6.00 
No. 37. Six-strIp SplIt Bamboo, German S,Iver Trumnlngs.. . . . . . .  13.00 
No. 37n. Six-strip Split BamboO, Nickel Trimmings .. : . . . . . . . . .  • • . . . .  ll,OO 
No. 37-8. Eight-strip Split Bamboo"German Silver Tr1Dunlngs...... 15.00 

With Cork Hallli lirasp, 50 cents extra. LANGBEIN .-A Complete Treatise on the Electro­
Deposition of Metals. Comprising Electro-Plating and 
Galvanoplastlc Operations, the Deposition of Metals by 
the Contact and Immersion Processes the Coloring of 
Metals, the Methods of Grindin� and POlishing, as well 
���\t:��!��8�t!�:J:re��� e��::

, 
w

n
��i·8

E
� 

Processes Ulea in every De'l'"rtment of the Art. Trans­
lated from the German 

0 
Dr. George Langbein, with 

additions by William T. Brannt, editor of the " Techno-

These Rods and many others are fully described and Illustrated In the Chubb 
Catalogue for 1892, also all kinds of Anglers' supplies. pro Send 25c. for Catalogue. 
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o���;o One Dollar or more, -PA- I
--N----T·----YOUR--

T. H. CHUBB ROD CO., Post Mills, vt. .. �1!{;�'i=�" . RO
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rules for describing variouB kinds of Patterns used by 
Tin, Sheet-Iron and Copper-Plate Workers. Practical 
GeometrY. Mensuration of Surfaces and Solids: Ta­
bles of the Weights and Strengths of Metals and other 
��f.;!�
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with numerouB valuable Receipts and Manipulations 
for every-day use in the workshop. By Leroy J. Blinn. 
� n:twmi:i���Jl;O�::1;

r
:�:��J°ftlJs1�8\��°Ifn ��� 

voYume, l2mo. 296 pages. Price . . .. . . . . . . . . . . . . . . . $�.:i0 

DI XON'S S I L ICA CRAPHITE PAINT 
Water will rnn from It pure and clean. Itcoversdouble 

the surface of any other I!aint, and will Zastfo1lJr or ft"" timesZonger. Equally usefulforanyironwor"k. Send for 
circ.nlara" JOs. DIXON CRUCIBLE CO., Jersey City, N.J. 

WO O D  WO RKINO MAC H I N ERY 
For Veneer. Fruit Package and Barrel Works. 

Handle, Spoke and Tlhning Factories. 1. E. Merritt Mo.chinery ()o., I,ockport, N. Y. 

NOW R E A DY ! 
BRANNT.-TheMetal Worker's Handy Book of Re­

ceipts and Processes.-Being a Collection of Chemical 
�?'a'ft�� ��tir::�"1��,

i
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f
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DCK a, ORE BREAKER A NEW AND VALUABLE BOOK. 
and BeautIfying of articles· manufactured therefrom, as 
:;��lt�:�lt::�ttieOJlto��f��f�:c't:!�8�:i�� 
Receipt Book." Illustrated by 63 engravings. Over 000 
�;�P�°v.:'l�l.Fn.

t
a�:��£'itr�M:':'J:t�'&�'tJ��� 

:�!g� �rfc�
u
�.� in .�:: .

o
���':. ��� . .  � t�e 

����I���'li 
BRANNT.-The Metallic Alloys. A Practical Guide 
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Chemical and Physical Properties, a:nd their . 
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the editors of .. Techno-Chemical Receipt Book," etc. 
Illustrated by 16 engravings. 12mo, 428 pages. �r:OO or-TIu: above or any of our Books sent by mail, jre;) of 
postage, at the publication price, to any address in tlwworld. or- Circulars, giving the full Tables of Contents of all 
':!nt,,;:;::eog} r��::t%�;;"se,;�Mf�r.Ko������!, one in 

Sc�tic;�
r ��1is, a;r��
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�c;faz= tlw ,.how covering every branch of Science appliea to tlw 

t��;;;i {;� �n�r:,.�t� 't:sy :::JJ/�s�
ny part of 

H E N R Y  CAR E Y  B A I R D  &. CO., 
INnUSTRIAI, PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut St .. PIIUo.delphia. Pn .. U. S. A. 

Roper's Engineers' Handy-Book. 
The most comprehensive and best illustrated book 

ever published in this country on the Steam-Engine; 
Stationary, Locomotive and Marine, and the Steam-En .. 
r.�: J:"�:,!'g�s. M6 ��:l¥g�
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�neer in the Mercantile Marine Service. 
PrICe, postpaid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.:iO. IT' Descriptive CatalooUf,s mail�a fre;) to any. address. 

EDW ARD llIEEKS, Publisher, 
No. 1012 Walnut St., - - Phil o.delphia, Pa. 

PROPOSA.LS. 

�ARI N[l3J �OS�I NS � CIIEJ{ISl� iPIsSj/Y!RS §rrJ' (J 81 ClARK STR�ET. 
.- .� I C A G  ... .. S�MPlES BY MAIL OR £XPRESS . � 0 

V lin Duzen' .. Pat. 1.OOIIe Pulley Ollel" 

HA S Highest Indorsements. 
Enviable Reputation, 
Scientific Pedigree. 

m:ti�t�fu��� �1tD�ligg�r�!���� 
tion has shown it to be the only per­fea Lubricator for Loose Puueus in 
use. Prices very reasonable. Send 
for our " Cataloflue Number 55." 
VAN DUZEN & TIFT, CinCinnati, 0 

E�:;; 1W?g��T�S �[ LAR  t�6 OUR ' �6 
�� THE H U M M ER H, E. .35 P R I C E  27 
�o J E POORMAN 29Z RAGE'S, CINCINNATI 0HIO 

OIL WELL SUPPLY CO. 
�I 4: 92 "'ATER STREET, 

1"lItshurl!h, 1'a.. 
. . 

Manufacturers of everything needed for 
. A.�TElI!iIZ.A:LV �ELL_ 

for �it.her Gas, Oil, 'Vater, or Mineral 
Tests. Boilers. Engines, Pipe, 
Corda/iite, J)rillina Tools, etc. 
Illustrated catalogue, price . lists and discount sheets 

on request. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO PA., Builders of High Class 
Steam Engines, Diamond Drills. Power and Hand 
Cranes, and General Machinery. 

STEEL TYPE FOR TYP EWRITERS 
StenCils, Steel Stamus, Rubber and 

M o.fe,t� �'aP�: ::;�:;'��i�t
t
� ork Small Machinery, Novelties, etc., man­

ufactured by speCial contract. 
New York StencilWks, 100 Nassau St, N.Y 

Capacity up to 200 tons per hour. 
Has produced more ballast, road 

metal, and broken more ore than 
all other Breake s combined. 
M!�����.

Of
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h
fg:l'i:!fa���f. CATES I RON WORKS, aO C So. Clinton St., Chicago 

136 C, Liberty Street, New York, 
2.37 C, }franklin St., Boston, Mass 

CHUCKS Catalogue No. 12,  lust issued 
with over 4C new illustrations 

The Cu�hman C�u c'l:
n
i!��iI�::::.r, Conn. 

A HOME MADE INCUBATOR.-BY 
SUSie P. Summey. Description and illustrations of an 
easily constructed incubator that can be operated suc­
ceSSfully the first time, the proper care being "iven. 
WIth 6 fl •• !Ures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 83:i. Price 10 cents. To be had at 
this office and from all newsdealers. 

Our new General Circular ··S. A.," showinll'specimens 
of all our work, is now ready. Send stamp and particu­
lars for estimates. 

PURE TEMPERED COPPER THE SAFEST MOST DURABLE & ECONOMIGAL METAL EV ER OFFER EO FOR VA­R 1 OU S MECHANICAL uSES HIGHEST .. NTI- F R I C T I O N A L  Q U A llTtE.S lN01SPtNSI-8lE FOR H£GTRIG!l.l WORK EIJRE KA TEMPEJ{EO C O PPER co. NoRTH EAST PA. 

After bei ng on the M a rket Six Years 

The " 

A e M  E "  Sti ll leads ' 
ROCHESTER MACHINE TOOL WORKS. Brown's Raoo, ROCHESTER, N. Y. 

DON'T COMPLAIN 
Of �"&?J�� 8f&�J8���e Send 2 cent stamp for particulars. 

Nowotny Electrio 00., Mfrs. of Eleotrical Novelties, 
CINCINNATI, OHIO. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES ann ELEVATORS 

PIlOVIDIUICB. It. I. I. 

CLA.:Fl.�'S 
WOOL WASHERS, 

WARP DYEING AND SIZING MACHINES. 
PATENT RUBBER COVERED SQUEEZE 

ROL I.S, 
POWER WRIl'GERS FOR HOSIERY AND 

YAR!!I DYEJNG, 
DRYING A!!ID VENTILATING FANS, 

WOOL AND COTTO!!l DRYERS. Etc. 

cEd:
tal
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ARK 
Box L. Windsor Locks, Conn. 

THE BEST LIME KILN t.!�:.:t.,3kll? pay. 
C. D. PAGE. Rochester, N. Y. 

1 2,000 Receipts. 680 Pages. Price $5. ----
This splendid work contains a careful compila­

tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub­
lished in the Scientific A lDerican during the 
past fifty years ; together with many valuable and 
Important additions. 

Over 'J'",elve 'J'honsand selected receipts 
are here collected ; nearly every branch of the use­
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem­
ists and workers in all parts of the world ; the in­
formation given being of the hig·hest value, ar­
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulffi used in the various manufac­
turing industries, will here be found answered. 

Instructions for working many different pro­
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts, embraCing how to make papier mache ;  how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, traCing paper, 
transfer paper, carbon paper, parchment paper. 
colored papers, rawr strop paper, paper for dOing 
up cutlery, silverware; how to maKe luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re­
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi­
ble inks, golu, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuahle infor­
mation. 

Of Cements we have some 600 receipts. which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex­
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me­
tallurgy, 125 receipts ; Bronzmg, 127 receipts; Pho-

Machin:·sts' Tools 0/ every description, 
drop forged from bar steel, 

"�;:;����".1�r�:�:i[!:;'E���j���Pi tography and Microscopy are represented by 600 
:; receipts . .  A. Under the head of Etching there are 55 receipts, 

BARN ES' ---------------------- embraCing practical directions for the production 
correct in design and unequaled in .finish. 

THE BILLINGS & SPENCER COMPANY, 
HARTFORD. CONN. 

TRIAL Avolded � �"Goldmall'. Ada vancedlbHeBi fOr Locatlnl[Errors 
withoutBeCheekingorOopYinJr Entrle8. BALANCE Noelumgeof Bool<lteepblglBentori TriaL 

T I ALSBeware of Imitations I R"'luest Instruc­
tive Circnlar . . Henry GoldmnD. Au. R tborand Inventor, Ma)or Block, Chicago. 

� .
.

... .  ��!!�}� AMERICAN, continue to examine improve­ments, and to act as Solicitors of Patents for Inventors. 

New Friction Disk Drill. 
FOR LIGHT WORK. 

Has these Great Adualltal1ea: 
The speed caD be insta.ntl1 cbauged from 0 to 1600 
withOUfEr.st ping or shi fting belts. Power applied 
can be U&ted to drivel with eqnal safety, the 
amalles or largest dril s within ita range-a WOIl· 
derfnl economy ia time and great aavinjr ill drill bre&ka.� Send for cats. ogue. W. F. & JNO. BARNES CO., 1999 Ruby St., Rockford, m. 

H. CHANNON COMPANY, 
Contractors' Supplies 

WIRE ROPE, MANILLA ROPE. 
Iron and Wooden Tackle Blocks, Etc., Hoisting 

Engines and �and Powers. 

24-26 Market St., CHICACO, ILL. 

ALLEA lE: I CASTINGS FF<2M SPECIA\
ERN >  

� 
- 8 ANO FINE GRAY IRON ALSO STEEL 

DEVLIN ., CO ' fiNE TINN" ' G  'AFAN Pi\� , S til \. F IN ISHING . /'.lING A .,.., . THOM'\EH'GH AvE & AMERICAN 5T PHIL' • -"-D""'I.,-

$ 1  0 0 0 to $5 0 0 0 R:hr���
t
pr:' • • tltable busi­

ness. Magic Lanterns and Views o f  popultiT sub­
jects. Catalogne� on application. Part 1 Optical, 2 
MathematicaL. 3 M.etef)rolo�ical, 4- Mallic Lanterns, etc. L. MANASSE; SS·Madison Street. tJhicago, Ill. 

COMPi8t1ETER, 
Figures any and all kinds of ex­
amples. Operated by keys. 
Saves ro per cent of time. In­
sures accuracy, and relieves all 
mental strain. Why don't you 
get one? 

Send for circular. 
FELT & TARRANT MFG. 00. 

62-66 Illinois St. Chicago. In this line of business they have had fOTty-jive years' 
experienc e, and now have u1leqtUiled facilities for the 
preparation of Patent Drawings, Specitlcations, and the 
gi����a�t ��

i
�;�:;"fg�!."ti.'i:.s �e��.U�� i- HARRISON CONVEYOR ! 
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Co
£rd II. For 6 I C I S d CI T B k CI d 0 S d •. Reports on Infringements of Patents. All bUsiness In- Handling ra n, oa , an , ay, an lr , n ers, res, ee S,IIIIC. 

trusted to them is done with special care and urompt- Send for I BORDEN SELLECK & CO S S ol e l Ch· • IlL ness. on Tery reasonable terms. I Circulars. I ' , ·l Mann'f'ers,-S IcagO, A pamphlet sent free of charge, on application, con- -==-=--==-:=-==-=-:�-=----:=----------------'------------­tainini" full information about Parents and how to 'rO- E - L E e  T R �'g�.�m�aUir�
t
j'A� �r:;e�¥[snr:.

be
l"zlfri���t,t:, I e  p OW E R A P P A R  A T U S, 

�:��:::�re,�, ReJectef Cases. Hints on the sale of FOR EVERY VARIETY OF MEOHANIOAL WORK, We also send, free of c/large, a SynopSis of Foreign Pa-ant Laws, showing the CQ81; and method of 8!l<JUl'1ng SAFE SURE RELIABLE l'atents bl A.!I the principal countries of the world; : .  , . . , . . . 
• 

BlUNN &; CO., Solicitors ofl"o.telltll, ,UTllUA�ES FUB!!IISdED. SEND FOR CATALOGUES. 
381 Broo.dwo.y, New York. TH O M 80N-HO"U8TON MOTOR CO., 

'::J1:Lo:r��w�� Pa- 620 ATLANTIC AVENUE. BOSTON. MASS. 

© 1892 SCIENTIFIC AMERICAN, INC. 

of engravings and printing plates of drawings. 
. Paints, Pigments and Varnishes furnish over 800 receipts, and include everything worth know­

ing on those subjects. 
Under the head of CleanSing over 500 recipes 

are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample article!!, will find in it hundreds of most 
excellent suggestIOns. 

MUNN &. CO,! Publishers, 
SOIENTIFIC AMERICAN OFFICE, 

361 Broadway. !!lew York. 

NOISELESS 
ROTARY FAN�. 

These fans can be fasten­
ed to ceiling, and driven by 
: 
r
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Steam Engine, or other 
power. By changing angle 
of blades amount of air 
can be regulated. Two or 
more fans can be connect­
ed on ceiling. The Backus 
Patent Fans are noiseless, 
and found invaluable in 
meatmarkets, restaurants, 
dining rooms, bakeries, 
hotels, etc. The{will keep 
Ii'o� Bl:�

e 
Wi\tR

a
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cia! circular to 
Backus water Motor COn Newark. N. J., U.S.A. 



Inside Page, each insertion - - '11i cent .. a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line-about eight 
words per line. This notice show8 the width of the line, 
��ri,�i:: !� rf:t;,.!ir;at:m��::f: W:l :i"!e!�: 
ment. as the letter press. Advertisements must be 
:��:11�� t�t 

a�:���f�i�ge �gtroe
w1�l{ �:!k':�8���rsday 

I ,ientifit �tuerinur. 
LOVELL DIAMOND 585 Pneumatic, Cushion and Solid Tires. 585 

Diamond Frame. Steel Drop Forgings. Steel Tubing, Adjustable 
��l

dre�"jJ��:t
t���e�����!;a�:'l h����l::f £:g�:,s�:E.';,Y��� 

Nickel. STRICTLY HIGH GRADE IN EVERY PARTICULAR. 
No BETTER MACHINE MADE AT ANY PRICE. 

Bicycle Catalogue Free. Sflld six Cl'llts ,in stamps for our lOO-page 
illustrated catulo(1tW oj Guns, Ri,'"fl.&, ReVOlvers, Sporting 

Goorn. oj aU kinrn., etc. 
J O H N  P. LOV E L L  A R M S  CO., 

1 47 Washi ngton Street, Boston, Mass. For Ladles. 

PATENT JACKET KETTLES U PJain or Porcelain Lined. 
Tasted to 100 lb. preBBure. Send for Lists. 

BARROWS- SAVERY CO" 
S. �'ront & Reed Street., Philadelpbia. Pa. . 

B A L L  AU T O M AT I C  
"", A P E  O N L y  C U T  O F F  E N G I N E.  

B Y  E N G I N E  C o  T H E  B A L L E R I E: P A . ·  AN DUZEN,ssteam PUMP " lmprovement the order of the ag�n 

P
D�:��c�o�,�r�!���Iu'tlo��r��: 

THE SMITH PREMIER TYPEWRITER NEW MAIL 
Always ready.All brass. Every Pump 

.. 00 .. 1!!'Ti ........ -7'I'i Guaranteed. 10 sizes. Capacity -.",1 -
100 to 1C!,000 gallon. per �y�n��,:;����������es 

hour. PrlCes $7 a!,d up�ard8. Also $135 and $150 patterns. 
For full informatlOn wrIte to " Ladts�attern_ . .  _ . .  $100 

VAN DUZEN &, TIFT CO. ��g,i,:st:�d�!hjjam:d 
(PUMP DEPARTMENT) sa��I:Sec�;:;�'lJ£��r11�;we 
C I N C I N N AT I .  O. AlBo Sole New England AgentB for 

OVERMAN W H E E L  CO. 
_OSTON. WASHINGTON. OENVER. SAN FRANCISCO. 

A. G. SPALDING " BROS •• SpeCial Agents, 
OHICAGO. NEW YORK. 

--------------------- :='t!ai���,--u,�� ,ol:�\�J��� 
Easiest Running' and Most Silent. ---:l!/o"., " : � .. - ' _� = - _ - , "" jar and VlbratlOn. 

FTllnd8CO, CIlI., 01' �35B 
\ '" Weilt St6., N. Y. 

All type cleaned In 10 seconds without soillng the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y .. U.S.A, WM READ & SONS 10� Washinl{ton �t. 

1Jr Send for Catalogue. . • 
, BOS'I'ON, MAS�. 

I ELECTRO VAPOR ENG INE .  
-----

And all Fancy Woods. 
V" E � E E � S, 

TEAKWOOD FOR YACHTS, etc. 
T H E  E .  D. A L B R O  CO., 

E"8tern ! 200 Lewis "'treet, I New York, U S A  Branch, S Ft. E. 6th St., ( • • • 

GAS OR GASOLINE FOR FUEL. 
NO ElitE. NO J1A�GEK. 

NO ENGINEER. 
Engine operated by spark 

from small battery. 
You 'UI'U the �witcb, 

EnJl'i n � cloes the I'est. 
Regan Vapor Stationary 

Engines, 1 to 12 H. P. 
gi:::,a£o ��P1������ � 
paclty. 

---MANUFACTURED BY---

BM!JOHIS' AS-Ilfla 
STEAM PACKIN G II. T. BARTLETT. Mg'r. F. W. HONERKAlI<P, ABs't Mg'r. 

Boller Coverings, Miliboard. Roofing. KA N E  & CO., T H O M A S  

Sprague, Duncan & Hutchinson, 
l.imited. 

FRA N K  J. SPRACUE,  
LOUIS DUNCAN, P h .  D., 

ALFRED BISHOP MASON, 
CARY T. HUTCH INSON, Ph.D. 

Consulting Electrical Engineers. 
1 5  WALL STR E ET, 

N EW YORK. 

D O  U SEE� E»C>�E�'l , 
We can supply It with the 

�Motor orthc 19th Gcntnu 
� Cost a�� �:e

O�'i,f"�e'iionr to . each indicated horse power. 

. 
. 

h In worth, nnt Bize, my value lies." 
Whatothers think of me ls stated . , - . CHARTJii Gl�°ftlGINE CO. 

� ,  , :::::;5 P. O.Box148, 8terling, III. 

I 

A PRETTY BOLD ASSER'I'ION, 
But It's tru� 

LUNKENHEIMER'S OHE:OK VALVE 1& the onl ��'��lf��6���hv�.e market. I 
Supplied by dealers everywher� 

THE LUNKENHEIMER BRASS MFG, CO., 
Cincinnati, 0 .. u. S. A., 

Sole Manufacturers. 
We have a catalogue of specialties of Interest to steam 

b8er8. Mention the Scienti,jic American and get one. 

THB AMBal�AI!BLL TELEPH�NE ��. 
95 M ILK  ST. ,  BOSTON!  MASS. 

C H I CACO, I LL. 
Building Felt, Liquid Paints, Etc. 

8ESCRIPnYE PRICE LIST AND SAMPLES SENT FREIlI 
arSend stamp for catal{)(,l.Le to V." H. W. JOHNS MFa. CO •• 87 Malden lane, N.Y. 

B U I LD E RS O F  H I C H  C RA D E  BOATS. 

-j� 
- - .� � = - - f 

-::..- -- - � 
---.::----=--=-- -- = 

Speed 20 miles an hour. 

We Build Everything.l.from a Canoe to a Steam Yacht. 
Complete !:Stock Oars, Sweells and Boat Trimntings. 

We Make all 8izes Pipe Boilers and Engines 
Cedar Row BV.::;.f;o� .. $�e��Wt��nche8 Crom $300 upward. 

pr SEND 10e. FOR COMPLETE CATALOGUE. 

DAVIS BOAT AND OAR CO., DETROIT, MICH., U. S. A. 
WELL E R  MFC . co., 116 North fn'i�'i"Go. 
Onr Specialties : Steel Conveyors. Steel Buckets. Elevator Boots. 
Flexible S��)Uts. Turn Heads, H'Hlper Bottoms. Power Shovels, Car 
����: lift�l�ti'�,y�ii';��. g�;��8p!i::���;,,� ��I�t.etc. 

-------------------- - - ----- -
A R T E S I A N  

Wells, on and Gas Wells, drilled 
by contract to any depth, from 50 
to 3(XX) feet. We also manufac-
�'::i�ea:<l�U�\Yf ��ryt�;:I.!�� 
same. Portable Horse Power 
and Mounted Steam Drilling 
�'!-'i���s

8�M::,;�ct1�t!:fts 
required and send for illustrat-
:d�t'l�'h A8\'fp�h CO .. 

STREET. NEW YORK. 

COMPOUND LOCOMOTIVES.-BY C. 
H. Hudson. An extended test of compound locomo­
tIves, showing the advanbtR'es to be obtained by the use 
of them. C'ontflined in ScIENTIFIC AMERICAN SUP­
PJ,EUENT. No. B3S. Price 10 cents. To be had at this 
office and from all newsdealers. 

K O D A K S. 
Regular 
Junior 
Folding 
Daylight 
Ordinary } 

14 styles and sizes 
for the season of 
1892, 

$6.00 to $65.00. 
Latest improvements, registers for ex­

posures ; glass plate attachments ; daylight 
loading, etc., etc. Send for catalogue. 

THE EASTM AN COMPANY, 

T H E  P E R F E C T �RUDE O I L  B L' R N ER 
B EST R E G U LA- I O N ,  � 

- H I G H E S T  E C O N OM Y  
F O R  A L L  P U R P O S ES 
M A N U FA8T U R E D  IN S IX  S I Z ES  B Y  

M A N  E NG I N E  M A N F G  C o  R O CHEST E R . N E w  Y O R K  

Oatalogue free on application to the nearest Columbia 
Agent, or sent by mall for two 2-cent stamps. 
POPE MFG. CO., lIlI1 Col1llDbaI Ave •• IIoItoD. 

i'2oo BICYCLES 
in stock. New and oeeon:l­

t'1t���� hand.. Ca8h or time. A. W. G U M P 6. CO. DAYTO N . O H IO. 
Send for list. 

AGENTS WANTED. 
This Company OWDS the Letters Patent _ _ ___ _ � 

BICYCLBS. IlURS_dTTPEwBITEHnuu lu�xc:ail&� 
goranted to Alexander Graham Bell, March :EI:> ISC> � 7th, 1876, No. 174,465, and January 30th, I 
1877. No. 186,787. 

! C E N E  R A L The transmission of Speech by all known
' ELECT R I C  co. 

forms of Electric Speaking Telephones in· : I N CA N D ESCENT A ND ARC LICHT PLANTS. 
Stationary and Rail way Motors.-Lamps.-Cables.-Safety Deviees. 

DISTRICT OFFICES. 

T :S: E  

ES'I'A B],I!oIHED 1846. 
The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postal1!o 
Weekly-lS2 Numbers a Year. 

This widely circulated and splendidly 1lI� 
paper Is published weekly. Every number contains six­
teen pages of useful Information and a large number of 
original engravings of new Inventions and discoveries. 
representing Engineering Works. Steam Machinery, 
New Inventions, Novelties In Mechanics. Manufactures. 
Chemistry, Electricity, Telegraphy. Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.-One copy of the ScIEN­
TlJ!'l() AMERICAN wllI be sent for one 'Uear-52 numbers­
postage prepaid, to any subscriber In the Uulted States. 
Canada, or Mexico. on receipt 01 three dollars by the 
publishers; six months, $L5O; three months. tLoo. 

Clubs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is hy Postal Order, Draft. or 
Express Money Order. Money carefully placed Inot"" 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. AddreBB 
all letters and make all orders, drafts, etc., payable to 

MUNN &; CO., 361 Broadway, New York. 
-0--

T H E  

I jdentifie �merienu Jupptemttrt 
I This Is a separate and distinct publication from Tmi: 
i SCIENTIFIC AMERICAN, but is uniform therewith In s\ae, 
, every number containing sixteen large pages full of en-

gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. TIlE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week­
ly. and Includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Uoeful 
Arts, embracing Biology. Geology, lIlineralogy, Natural 
History. Geography, Archreology. Astronomy Chemis­
try. Electricity. Light, Heat, Mechanical Engineering. 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography. Technology. lIllwu­
facturlng Industries. Sanitary Engineering, Agricult1ll'8, 
Horticulture, Domestic Economy, Biography. MedioIne, 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

The m<J8t impOTtant Engineering lVOTks. Mechanisms, 
and Manufactures at home and abroad are llIustrated 
and described in the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United Btates and 
Canada, �.OO a year; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Slnglecoples,10 cents. Address ann 
remit by postal order, expreBB money order, or oheck, 

MUNN &; CO., 361 Broadway, New York, 
Pnbllshers SCIENTIFIC AMERIOAN 

---O� 

�uil4iug �4iti'u. 
THE ScIENTIlI'IC AMERICAN A RCHITECTS' AlID 

BIDLDERS' EDITION Is Issued monthly. �.50 a year. 
Single copies, 26 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Archl ecture, richly 
adorned with elegant plates in colors. and with other fine 
engravings; llIustratlng the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resl. 
dences, city and country, Including those of very mod. 
erate cost as well 8/l the more expensive. Drawings In 
perspective and In color are given, together with full 
Plans, SpeCificatiOns, Sheets of Details. Estimates, etc. 

The elegance arod cheapneBB of this magnificent work 
have won for It the Largest Circulation of any 
Architectural publication In the world Sold by all new .... 
dealers. �.50 a year. Remit to 

MUNN &; CO., Publishers, 
361 Broadway, New York. 

fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telepbones not furnish­
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceli 
thereof, and liable to luit therefor. 

CanadIan. ... . .Ed1son Bulldlng, 77 Bay St., Toronto, Can. I Pacific Coast .• Edison B'ldlng, 112 Bush St., S. Fran., Cal. Central . . ....... . . . . . . . . . 173 & 1'(5 A'bams Stl Chlcag� III. Pac\llo Northwest . . .  FleIsChner Building, Portland, Ore. �:".;e�ii.ii;i.'.·.·.·.����.�.�I���btr.°gt. ,
S
B·O�ri':�: Rocky Mountain. _ . . .. JIasonlo BuUdlng, Denver, Colo. 

PRINTING INKS 
The SUJENTIFIC AlIIERICAN 1 8  printed with CHAS • 

ICNEU JOHNSON '" CO.'S INK. Tenth and Lombard h., PhlJlAell'hia,and '1 Bolo St.,opP. D1I&J1e.NewYol'k . Mexican and SOIlth AmertClln'De�; ............... : . . . .  � . . . . . . _EdJwn ButldiDll', Broad Stree.t., New York 
V\IrOP8A OIloe.� • .  t " � . " . ,  " ' t . ' � ' . '  ••• , • •  , • •  , • • • •  , • •  " .. ,. Vlctorla Street, WestmlDatet, London, S,n., BDa'land. 
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