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storage and shipment to market. I t  would be well if 
every one who has it In mind to start, or has the opportunity to care for, an orchard, or a less number of valuable trees, would II.rst master the subject as it is set forth 
in this book. 
THE CIVIL SERVICE GUIDE. By L. M. 

Bryan. New York: Dick & Fitz
gerald. Pp. 112. Price $1. 

A manual fur applIcants for government positions 
under the United States civil service examinations is here presented in revised form. It contains rules, spe· cimen examination queBtion�, requirements of applicants, salaries, etc., with full instructions for applicants for positions in all branches of the classill.ed civil service of the United States, includmg the government printing department, the post office, custom house, 
and internal revenue service, as well as the departmental business and the non· classill.ed consular service. It cannot fail to be useful to Intending applicant� for posi
tions. 

The Superior Drill Company of Spring
lI.eld. 0., make of a neatly bound pocket memorandum 
book, with celluloid title and calendar, an appropriate advertisement of their business. 

SCIE.NTlFIC AMERICAN 
BUILDING EDITION 

AUGU.ST, 1897.-(No. l.pl.) 
TABLE OF OON'I.'ENTS. 

No.1. Two perspective elevations (one In colors) and lI.oor plans of a cottage at Binghamton, N. Y , 
recently erected at a cost of $3,500 complete. Mr. Elfred Bartoo, architect, Bimrhamt<>n, N. Y. 
An attractive design in the English style. 

No.2. A cottage at Scranton, Pa., recelltly erected for 
Mr. E. Healy, at a cost of $7.000 complete. Perspective elevation and lI.oor plans. A modern design well treated. Mr. Edward H. Davis, architect, Scranton, Pa. 

No.3. A residence at Prohibition Park, S. I., recently erected for Mr. J. W. Hobau, at a cost of $3,300 complete. Excellent design of modern Ameri
can style, with Colonial treatment and detail. Mr. John Winan�, architect and builder, Prohi
bition Park, S. I. Two perspective elevations and lI.oor plans. 

No.4. A suburban school house at Overbrook, Pa., designed to resemble a private residence instead of a public building. An exceedingly attractive design. Mr. William L. Price, architect, Philadelphia, Pa. Two perspective elevations and lI.oor plans. 
No.5. Residence at Larchmont, N. Y., lecently erected 

for Mr. Henry A. Van Liew. Plea.ing design, with many excellent features, Two perspective elevations and lI.oor plans; also a view of stable, 
with ground plan. Mr. H. C. Stone, architect, New York City. 

No.6. Cottage at Clinton Township, N. J., recently erected for the Protective Building and Loan Association, at a cost of $1,500 complete. Two 
perspective elevations and lI.oor plans. Messrs. Hobbs Brothers, architects, Newark, N. J. A 
neat design. 

No.7. A residence at Larchmont, N. Y., recently erected 
for Miss Flint. 'fwo perspective elevations and lI.oor plans. The design presents a good, modern, sensible house of plea.ing appearance, 
treated with Colonial detail. Messrs. G. E. Harney and W. S. Purdy, architects, New 
York. 

No.8. Residence at Prince's Bay, Staten Island, recently erected for A. W. Browne, at an approximate cost of $8,000. A rustic design of much artistic merit. Perspective ele\'ation and lI.oor plan. Mr. F. W. Beall, architect, New York 
CIty. 

No.9. Cottage at Forest HUI, N. J., recently completed for Mr. Charles W. Clayton, at a cost of $3,800 
complete. An attractive design. Joerspective 
elevation and !loor plan. Mr. H. Galloway 
Teneyck, archited, Newark, N. J. 

No. 10. Residence at Evanston, DI., recently erected for Mr. C. B. Congdon. A substantial and dignllI.ed design. Two perspective elevations and 
lI.oor plaDs. Messrs. A. M. F. Colton & Son, architects, Chicago, Ill. 

No. 11. A pulpit of the Cathedral of Treves. Hall page 
engraving. 

No. 12. Washington Monument, Philadelphia. Presented 
to the city by the State Society of the CincInnati and unveiled by President McKinley. One of tbe most important and imposIng monuments ever erected in the United States. Cost 
$250,000. Designed by Mr. Rudolph Slemering, the German sculptor. 

No. 13. Miscellaneous Contents: Palals Royal to be de
molished.-Largest hotel on earth.-A quick 
piece of work.-Drawing materials, surveyors' Instrwnents, etc.-Statue of Mercury at the Nashvilla Exposition, illustrated. - Compoboard.-Improved heatere and furnaces, tllus
trated.-Stair builders' goods.-Architects' and 
bnilders' directory. 

The Scientill.c American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cent •. Tbirtytwo large quarto pages, forming a large and splendid 
MAGAZINE OF ARCHITECTURE, richly adorned with elegant plates and fine engravings, illustrating the most int�resting examples of Modern Architectural Construction and allied subjects. All who contemplate building, ur improvi ng homes or structures of any kind, have in this hand.ome work an almost endleEs series of the latest and best examples from which to make selections, 
thus saving time and money. The Fullness, Richness, Cheapness and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PuRLISHERS, 

361 Broadway, New York. 

�usjness ana "';!Persona1. 
The charae 1<Yr imerlWn under tM. head is One Dollar a 

Ime for each tn.erHon: about ewht worda to a I(ne. 
Advertisements must be rece(ved at publ(cation office 
as earlll as Thursdall mamina to appmr m the 10Uow
ma week's iBBue. 

Marine Iron Works. ChicagO. Catalogue free. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe ('<l.,Chagrln h·alls.O. 
For Business Opportunities In Virginia, address Paul Scherer, Industrial Agt. N. and W. Ry., Roanoke, Va. 
Improved Bicycle Machinery of every description. The Garvin Machine Co., Spring and Varlck Sts., N. Y. 
Concrete Houses -cheaper than brick, superior to stone. U Ransome," 757 Monadnock Block, Chicago. 
The Air 1,lne Limited-New York to Boston, 5 hours In transit. From Grand Central Station 1 P. M. week days only. 
For static machines for all purposes, and X ray appa' ratus, write Reedsburg Electric Mfg. Co., Reedsburg, Wis., U.F!.A 
'1'be celebrated" Homsby-Akroyd" Patent Safety 011 Engine is built by the De La Vergne Refrigerating Ma· cbine Company. Foot of East 138th Street, New York. 
The best book for electriCians and beginners in electricity is H Experimental Science. " by Geo. M. Hopkins. By mail, $4. MUnn & Co., publishers, 361 Broadway, N. Y. lIT Send for new and complete catalogue of ScientiOc and other Books for sale by MUnn & Co., 361 Broadway. New York. Free on application. 

IIlNTS TO CORRESPONDENTS. 
NalDes and Address must acoompany all letters or no attention will be paid thereto. This is for ow Information and not for publIcation. 
References to former articles or answers should give date of paper and page or number of question. 
Inq ulrle. not answered fh reasonable time should 

be repeated: correspondents will bear in mind thai some answers require not a little research, and, though we endeavor to reply to all either by letter or in this department. each muet take his turn. 
BU!nC:� �����to\Jmrc:"��=��t�O!d�:;:� houses manufacturing or carrying the same. 
Special Written Inf orlDation on matters of personal rather than general interest cannot be expected without remuneration. 
Scientific AlDerlcan SupplelDents referred 

to may be had at the office. !'nce 1 0 cents each. 
Books referred to promptly supplied on receipt of price. 
Minerals senUor examination shonld be distinctly marked or labeled. 

(7187) G. T. M. writes: I would like to 
have Information on melting gold. I melted some In a 
crucible, and all the gold went through the bottom and 

�lll?erti.ement •. 

ORDINARY RATES, 

Inside Paa-e, eacb insertion, - 73 cents a line 
Back Paa-e. eacb insertion, - - 81.00 a line 

IT'For some cl<uses of Advertisem.mu, Special and 
Kwher rates are required. The above are charges per agate Itne-about eight words per line. Tbis notice shows the width 01 the iine. ��.!:'e�: �� "if,':,t':a%.�e;at��a�nr: ifnal, �;"!��!�!: 
��}v:r ��e �ttIT�f{��SOffi��v:�t�"8erTe�s T���!d�; morning to appear In the foliowlIlll weekTs isoue. 

Star * 
Lathes 

Foot power 
Screw ••• 

••• cutting 
Automatic 
Cross feed 

9 and It-Incb Swing. New and Original Features 
Smdfor Cata/ogtte B. Seneca Fall. Mfg. Company, 69 5  Wat<rSt.,Seneca Fall .. N.¥ 

. POWER & FOOT I SHAPERS,PLANERS DRILLS 

.... AT H E S. �:oc���M,��P c?�T1fLIJ�ul��H' 
£'[BASTIAN LATHE CO 120 CULVERT 5T CINCINNAT I. O. 

THE HALL 
BRASS PIPE WRENCH. 

A PERFECT TOOl. 
WITH FRU:TION taUp, Bus'llngs for all sizes and shapes, Highly pollshed pipes made up wltbout scar or Injury. 

For Circulars and Prices 
WALWORTH MFG. CO. 16 OllverSt .. BOSTON, MASS. 
Queen's Patent II 

Triple Plate" Toepler-Holtz Electrical Machine. Can be used at "II =e!!iiI�¥!F times of year In ;r ����dS o�f_·._,:-cc-.... ; 
toeso. on 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST-. MOST EFFICIENT and OURABLE. 
(RAND DRILL CO.) 

Send for Catalo!1Ue. 100 Broadway, New York. 
left a hard hall that looked like iron. When I went to WO RK S HOPS look for the gold, I could II.nd none. Will you Inform me how to prevent the same? A. Mr. C. A. B. says: We fW d d M tal W k advu.e your correspondent to start with sound crucible. �ut �t�a�n po.:'er, eq':lp";:a w�\rh 
Us� saltpeter and borax with gold In melting and have BARN ES' FOOT POW ER a strongJlre. MACHINERY _ 

t allow lower bids on jobs, and give 
(7188) G. R. B. writes: As I intend 0 Fe:�� f:i�?�i'�ets�e��r�at:�h�:, make the small eight light dynamo described in SClEN-

W. F. '" JOHN BARNES CO. TIFIC AMERICAN SUPPLElIrENT, No. 600, but wish to 1999 RUBY ST., ROCKFORD. ILL. use it as a regular shunt wound machine, could you 
kindly let me know what gage wire I should use on �he 

I "It .. � �lls .. Jlb"'ut _ � "''''IsH lI.elds and armature, and a�out how much? I should like '"'� y ... ,",yy to get the same voltage and amperage; perhaps grear.er amperage, if possible. I should like to put one length of wire on the lI.elds, Instead of in sections. A. Use No. 16 American wire gage in the armature, with 10 turns in 
each coil, making a total of 480 conductors In the armature. Same sized frame as original. Use No. 20 A. W. 
gage In the lI.eld. On each lI.eld wind 1,200 turns, makIng a total of 2,400 turns. This gives about one ampere more than the original design. A lI.eld regnlator or out
sIde resi.tance should be used containing about 10 ohms. 

TO INVENTORS. 
An experience of nearly Ofty years. and the preparation of more than one hundred thousand applications for patents at home and abroad, enable us to Understand the laws and practice on both continents, and to possess unequaled 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 the securing of patents, either at home or abroad, are invited to write to this office for prices. which are low, in accordance with the times and our extensive facilities for conducting the business. Address MUNN & CO., oWce SCIENTIFIC AMERICAN, 
361 Broadway, New York. 

INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

AUGUST 10. 1891. 
AND EACH BEARIN G THAT DATE. 

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

Every Mechanic, Metal Worker, or person interested In Machinery Supplies should have our new 1897 Tool Catalogue. It con tams 710 P:l!fes, size 
1�1�il:�?ls\8 ot�net�o���\'!: ��� be required. Handsowely bound In cloth. express paid on receipt of er. 
�0�'llf:/g�.:'ro:::n'irn":�1ii 
<r over. Send stamps or 7rW1I.<1/ <Yrder. 

MONTGOMERY &. CO. MAKERS AND JOBBERS IN 
FINE TOOLS, 

106 Fulton Street, New York City. 

The Coburn Patent Trolley Track 

Store Ladders. 
A PAIR OF STAIRS ALL ALONG 

THE LINE OF SHELVES. 

IT' Send 1<Yr Book. 
The Coburn Trolley Track Mfg. CO. 

HOL YOKE, llIASS. 

Going to Build? 
Use the best Hardware. wbich costs so little more than the poor stu1T so often utled. "Sar

a-ent's Book of Desifns" will help you and 
:e�� ���V�� i>n,:g�t& JO:.O� g����::;uJ���: New York. 

c. & F. Drill Holder 
Attachment convertin!l: a Breast or Hand Drill into a Bench Drill. Readllj, clamped 
�Ja�}e d"J.? s�g�� alml:tc�':'�6': pat-

ACi1w��b�r':ck:ir�tck��.���.�:��.���I,���n���I��: 587,757 

IT �th�:J.���talogu.e 01 

Aci:fre:�E��:��:' .. ��� .. ������.i�� .. ��������, .. �: 588.037 
CHAN D L ER &. F ARQ UH A R, 

Acid, obtaining oxalWo G. F. Zacher ................ 587.777 38 Federal Street, BOSTON, MASS. 
1����i�::ndrr"e���erattriiR���dij:iile·.m8for:G: 587,972 I ,iill,iii��iii�!i��iiiii Ala�d!.IS .. See' . ii urg iilr .. aiarm:' .. EI·OOl,;.;· . ili"rDi: 587,987 1 1 Electropneumatic alarm. Ammunition, subcaliber, F. J. Rabbeth ............ 587,857 Animal trap, J. W. West ................ . ............ 587,894 Armature, S. H. Sbort ...... ........... .... ....... .. 587.871 Armature for dynamo electric machines. S. H. Short ... ................ ............ " ............ 587.785 

![�:-�rerl.n:.i��a';���.���:.�:.�·.�����·::::::::: �:� Ax. J. B. Latimer.. .... .. ............................ 588,072 
J}:�� 

fg�eV�?��;I�' �oVtr��io�0�'�ieia6���""" 588.032 
Bag holder, J. Littlejohn ...................... " .... 588,073 Band Belt Macblne 
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Basket making machine, E. Horton ................ !i!i7,734 

����ro�dr���'l'f'JC:;t:lre�:::::::::::::::::::::::: �:lli Bed. invalid, P. Jermain ............................. 587,736 Bed slat, Ryan & Weber ............................. 587.S6f 

��r[ c�:;;l��. 'Y:�rri�:ti�:. ��.����::::::::::::: :: ��:� 
�f���\�.h���: �o�it��:���:::::::::::::::::::::::: �H� BICycle. T. D. & A. S. McCall. ....................... 587.992 
�:���:: ::�t��e:fu'. B: tio��.aY.�::::::::::::: ::: ::: : �:� 
����gl: ��!�ri" a'.rju�i';:::'Jt\v: L. 'j) e;'ke�:: :::: : ::: �:m BIcycle fork crown, A. T. Matthews ................ 587,1& 
�:���:: ��fd'!:�, ����'ll'���:.�:.��.';�.::::::::::: ��:l:i� 
�I���:: Pa,!':,e�;,�p���I.ot�i:.Aiwoi;ci:::::: :::::::::: ��:�1g BIcycle lock, P. A. Chevalier ........................ 58 ••• !\'! Bicycle or velocipede saddle. J. W. & G. D. Upson 588,009 
�lm:� �:g�� �uiP':,�,\V:'L:'D';;'i,oir::::: :::: ::::: �:ffl Bicycle speed gearing. adjustable. L. T. Buckler 587,.87 Bicycle SUPf0rt. E. W. Gram ............... ........ 587.811 
�I���l:,�o�o�:fd�'v�� �t�t������x: : , :: :::: : : ::: �::: Bicycles, rear fork end for, R. G. Cornforth .. .. ... 587.933 BlcI:cles� e tc.. transportation chest or trunk for, C. E. Benton ...................................... 588,000 Bin. See Coal bin. Binder. cloth sample. M. Stein thai ................ 5I!7.881 Binder. t emporary. Miller & Bauer ................. 587.986 

�g��i�0��3fhl!a�'h�Pd':,��T:j:'MU''''di;Ck::::::::: ��:m Boller. See Water beating boiler. Boller cleaner, J. M. McMichael. ................... 567.999 Boilers. apparatus for supplying oil to, W. R. Park .......................... , ...... ,., ... , .... "., 587.8. .... Borin2 machines. combined gage and stop for, H. W. McCormick ................................ 587.!lOO Bottle, C. B. W>.ite ............ ....................... 587.895 Bottle, C. �'. Young . . . ................................ 587,776 Bottle and stopper therefor. C. R. Gibson ......... 587.955 Bottle stopper, J. B. Burrow ........................ 587,790 Bottle stopper, C. De Quillfeldt ..................... 588,009 
�g�les":�Wo���g ��I::. Mu';icai'box:' Work'bi;x: 587.759 

Brake. See See Bicycle brake. Brake system. �'. M. Ashley ......... 587,600. 587.691, 587,911 Bridge, draw, W. H. Breithaupt .................... 587,926 Brooin holder. H. A. Swan . ............. ...... ..... . 588.030 
���:�: rou�iaIf��il'.Gbiickie:::::: :::::::::::: ::::: �:� Bunching machine, B. Poulson ..................... 588,007 Burglaralarm. C. Coleman .......................... 587,931 
�:�f�:� ��a�pe�·c�.:.:����·ii·oyt:::::::::::::: ::::. �:� Camera, klnetograpblc. J.. Grubman ............... 587.729 Camera. kinetographiC, J. Rous .................... 588,00' Can. See Oil can. Cannon muzzle attachment, J. H. Hammer ....... 587.731 
8��:::i'n�t��i'l:�'h¥tn<;y ������::::::::::::::::: :::: �:� Car and brake pipe coupling, combined, J. W. Bryan .............................................. 588,052 Car equalizer, T. C. Kennedy ... .................... 587,8.'lI. Car fender, H. Burden ............................... 587.7b'9 Car fender, street, J. Steele ......................... !i!i7,880 Cars. automatic switching device for street rail-way. B. J. Titus ................................... 588.036 Carbids . process of and apparatus for making met allic, 1. L. Roberts ........................... 588,012 Carbureter. F. H. Shaver ............................ 587,867 Carding engine, R. Griffin ............................ 58;,813 Carding engine feeding mechanism, J. Hearn .... f)g7.815 Carpet fastener. C. H. Crawford .................... 587.!135 

g��::::�g��j \v:��Iil'.:'nieco ... i::::::::::::::::::: �:bs� Carrier. W. h'. Morse ......... ........................ 587.849 Carton blank. W. B. Howe et al. .................... 587,!Jb'1 

g::�:ec��1!�yrn��:��: 1\ C. Johnson ...... • . . .. 587,mo 

Cash register, T. Carney ............................. 587,702 
8�:l::' 'M'�!eR:;; If.iI����·fOidi;,:g ·cliiiir: .......... 587,950 

Chair or stool, combination, J. MitchelL ........... 587,845 Chalking deVICe. C. A. Rittman ....... ' ............. 587,8€3 

gl!:::��t��W: ��l'I��%"n�����I.�::::::::::::::::::: �:� Cigarette machine, W. A. Hudson .................. 587,825 Cigarette machine. continuous. Hudson & Harti-gan ............................ ..................... 587.828 Cigarette ripping machine, E. Rankin ........... ... 587,858 Clgarettes,makinK'. W.A.Hudson ................. 587,826 Cig��t�.sIfJ���� .�� .a::� .��.�����.��.���. �����: 587,8U Circuit breaker, H. Lemp ......... .......•...••...... 587,838 Clamp. See Tenterlng machine clamp. Clamp. F. J. Yockel. ................................. 587,775 Cleaner. See Boiler cleaner. 
g:�he�,,:;:,a:e�.c��own ............................. 587,927 

����Ta.t .in�j. �;.��I����·.·:.·::::::.·.·:.·::.·.·.· .. : . .. .. ':.: �a� Commutator and lead. S. H. Short .............. .... 587,868 Compass, ship's, L. Gathmann ...................... 587,964 Composition of matter and applying same, J. Q. Dixon .............................................. 587.799 

gg�������,w�W.r�il::;,�����.�:::::::::::::::::::: �+:�i 
8g�S�� �:-::�'tf;,;,.:.eE\�viUi8:::::::::::::::::: �HU Cork, L. Landau ....................... .............. 587,935 Cork and extractor therefor, combined, J. Mc-Murtrle ............................................ 58.,751 

8g���I�e':.P���\�iIK��.:l,".:'. �I.�?��::::::::::::: �+:: Corn sheller, J. Q. Adams ............................ 587.906 Corset stiffener, W. G. Steward ..................... 588,028 cou����in��e Belt coupling. Car and brake pipe 
g�r��;,g?lS,��nl.,�: �a�c!:.����.I::: :::::: :::: ::::::: �:�� 
����\ii'i')t�'it ��e�e1".dsl�t�wiIr���.���·::::::::::::: :::m Cutter. See Cord or twine cutter. Cutter head and knife, J. B. Vuncanon ............ 588,041 Cycle stand, T. W. Patton ........................... 587.858 Dado cutter and tenoning machine, W. J. Per-kins. .. .. . . .. . . .. . . .. . . ... . .. . . ... .. .. . .. . . .. .. . .. .. 588,082 Depurator. K. L. Sandrowskl. ....................... 588,092 
E�"J';�l;'���' �p�a��e�j�;,iijrO;,·k ·&· Good'wiiiioi:: �:� Door, panel, J. Martin ..... .......................... 587,983 Drill bit sharpening and dressing apparatus, B. 
Dr I:;n��:!�yncii.iin:·ii: Morri.O';:: :::: ::::::::::: �::J: Egg beater, W. J.Johnson .......................... 588,112 
-t ���rl !.����c������le�:�.: ��.�.�: : :: :: : :: : :::: =:&U Electric controller, S. Harris ........................ 587,733 Ele����t?��r��yia��������� .���. �.�.�����.� .���-. 587,921 Electric machines, field magnet for dynamo, S. H. Short........................................... 587,869 Electric meter, J. F. De Bauw .......... ........... 587.798 ElectriC motor. J. L. Thoma ......................... 587,769 Electric motors, means for controlling, S. H. Short ......................... ..................... 588,021 Electric motors, regulatin!l:, A. G. Davis ........... 587.937 Electrical regulating device, automatic, Hoft'-
Ele���� m1�fl�aime ·nr of' fibro·us· materiai: 587,822 

method of and apparatus for. G. H. Pond ..... 588.085 Electrochemical treatment of straw or other fibrous materials. process of and apparatug for. G. H. Pond ................................... 588.1JS.1 Electrodepositing device, J. Bossard .............. 587,782 Electrodes, treating alloys for manufacturing. L. P. Hulin ........................................... 587,829 
�:����g:�:l:' �j'g�����J�:;lp�e!" iu�(\"\����inii 587,6lI6 transmission losses, apparatus for detecting, H. P. Brown ...................................... 587,698 Electrolytic apparatus, W. Thurn .................. 588.035 Electropneumatlc alarm. G. W. MacKenzie ....... 587,998 Elevator. See Water elevator. Elevator bUCket, A. W. Brash ...................... 587.1i97 Elevator controller lock. W. C. Fahy ............... 588,106 Engine. See Carding engine. Gas engine. Rotary engine. Steam engine. Engine igniter. explo8lve, P. Mueller ........... ... 587.7n Envelope, A. M. Moylan ........ .. . ............. _ . ... 588.078 Envelope machine attachment. E. M. Wilcox . ... 587,898 Envelope or paper box. carton. K. Lanz ........... 587,836 Eophones or sound receiving instruments. screen for. L. E. Thorne ................................. 588,03f Excavating and conveyi!J.g machine. J. L. Potter 588,006 Exercisin g machine, E. Sandow .................... 588,017 Extractor. See Lemon juice extractor. 
�:rle�i�£n�ev��e. :ni!'i:?��au£��liine,·· c:· E�· �,� 587.773 

Dedlcke, ........................................... 588,056 Fences. device for applying stay wires to wire, C. W. Holm ....................................... .. 588.065 Fencing device, C. M. Graham ......... ..... , ...... 587. 810 �·ender. See Car fender. Fertilizer dlatributer, band, E. � ... Anderson ...... 588. 045 Filaments for incandescing mantles, making, W. L. Voelker ......................................... 588.040 File cutting machine, J. 'I 'urner .............. , , ... , 587,885 Filter. barrel. E. D. Sloan ............................ 587.874 Filter cleaning apparatus. 1. H. Jewell ............. 587.969 Filtering cane juice, macbme for, J. A. Lombas 588,07' (Continued on paue 120t 



$65 Lathe and Outfit of Tools $65 
SPECIAL OFFER ! 

tb�°fr� =-���eo�V��l.'!rp;:�?:� ��� o�nl.::arx � Screw Cutting Foot Lathe. complete. a. de.cribed In 
::'irf��I��. ;�!h5� =��, \:lt�:!�;;:?"r�'f,.��I&i::J 
to lathe. and Il set of twl.t drill •• 1-16 to M;" by 32nd •. Tbi. I. a Special Oft"er .. and only· �or Immedillte acceptance. Thl. Adv. Will not appear again. Slltlsfactfon glJllranteed or no .ale. Add e •• 
SEBASTIAN LATHE CO •• 120 Culvert St., Cincinnati, O. 

An Indl.pen.able Lilbor Saver. 
!"n::le���l,,�.:ie;: •• 'i:'r��r � ... anJ power. Warranted, For particulars, prices, etc., 

MEWER TOOL CO. 16Elm St., Portland. Me •• U. S. A. 
THE TIN PLATE INDUSTRY IN THE Onited States.-An interesting pnper. showing the extr:lordlnary development of the tm plate industry in tbis country. and the serious competition into which it 
I. now entering with the Briti.h indu.try. With IS illu.trations. Contained in Scn:NTIFIC AMERICAN S U PPLE
MENT. No •. 1019. 1 0·.U1, 1 021,  1022 .. nd 1 0�3. Price 10 cents each, or 50 cents for the series. To be had at this office and t"rom nil newsdealers. ------------------
............... � ......... 
: NIOKEL PUTEO POOKET LEVELS i 
: . 
• • 
: �Inch, - - - - 0.40 I � tnOO, - - - - 0.00: 
• 98 fHJ{Ie Oataloglu oJ FIlM Toola, Fru. : : l�s� STARRETT R,C?ia, Athol. If.Y.'k . •  
............................ 

• • PHYSICAL AND SCHOOL 

INDUCTION 
COILS for expui-
ments in X rays and 
other dectrica1 work. 

STEAM A mill for crushing ores. Equal in e.fliciency to. a five stamp battery, and at 
A boon alike to STAM p a fraction the prospector of the cx-a n d  m i n i n g  Mnse. capitalist. Send for catalogue. ILL GATES IRON WORKS, Dept. C, 
650 Elston Ave., Chicago. U, S. A. 

THE CHICAGO DRAINAGE CANAL.-Description of 8 great en�ineerinJl' work undertaken t.o 
���he3�1��:t��ty��::in��t�i��dt�: 8�l��s;.tl�r :�P.fr�f.: CAN SOPPLEMENT. No. 1 0 1".  Price 10 cent.. '1'0 be I)ud at thl. omce and from Illl new.dealer •. 

Draughting 
Instruments 

E.tabli.hed In 1848. 
And Supplies for Architects, 

Engineers. and Draughtsmen. 
a:r-NtIW Oatalogue /ree. 

FROST a, ADAMS CO. , 
39 Cornhi l l ,  Boston, Mass. 

Famous Springs at 
Deer Park, • 

A million and Il hilif gallon. of the pure.t water on .".th. I. the dllily out-put of the famous Boiling Spring. 
'\ Garrett County. Maryland. In order that nothlug can r�onta.min8te the Sprin�8, one hundred acres of land Bur ... rounding It. are fenced In. In addition. a wire building cover. the Sprlng •• • o that lellve. cannot fall Into the wllter. It I. from the.e extrllordlnary Spring. that Deer l'lIrk Hotel receive. it. water .upply. the wllter being piped direct to the hotel. The medicill fraternity now concede thllt In the matter of h�alth. the que.tlon of pure water .tand. at the head and front. No .ummer re.ort ""mblne • •  0 many healthful feature.. The Illr I. 1!'Onderfully pure aud Invigorating ; cool night •• with bboclutely no mosqultoe. ; the IIne.t cul.lne. with per· 

fect oanltarT arranaement.. makes lJeer Park Hotel 
�e Ideal reeort. -NtIW. 'Um-. 

Fire extingul.her. hand chemical. Pomfret & Kelltlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.005 (4'ishing nets, lead line controller for, 1\ Lindsay 587,839 

:��ar��'b���U."lI�·�·fii!ef.�!����·.·. : ·. : : : ·.·. : :  '.: : :  :'.: �f:� �'ork. See Pitchfork. Fr .. me jOint. Billing & Partridge . . . . . . . . . . . . . . . . . . . .  587,695 Fumigator. O. S .. ll .. dy ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,1W jI'urnace. See Melting furnace. Furnace, J. Cruze. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587,796 Furnace chllrglng mechanl.m. J. P. Eck .. . . . . . . . . .  587.9012 FUrnace door operating device. H. B. Sprllgue . . .. 588,021> Gage. See 'l. 'rack gage. 
a:�:::��t ������l� fto�.t��'W�ljeweii: : : : : : : : : : :  �:m Ga·iI���!-'!,t��� . .  ����.I��. �.���:����: .�: .�: .�: 587.914 Gil. engine. H. C. Hllrt . . . . . . . . . . . . . . . . . . . . . . 588.061, 588.062 Gas, incandescent, R. Moscheles . . . . . . . . . . . . . . . . . .• , 588,tYl1 G88i�' ��aJ:��sle�� &c�����l������". �.���!�.� 587,770 Gase.. apparatus for mixing liquid. with. O. Franz. . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . .• . . .  587.952 Gate operlltor. C. E. Morrl •. . . . . . . . . . . . . . . . . . .•. . . . • . 587.847 Ge .. rlng. ch .. ln. T. Hewett . . . . . . . . . . . . . . . . . . . . . . . . . .  588.064 Glassware, apparatus for manufacturing, B. Robln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.013 

����':;pt:.��ro�'i:';d'::�I{�� Bir�&DJeJ.{;·��ii::::::.: �:� Grave platform. B. P. Walker . . . . . . . . . . . . . . . . . . . . . .  587.888 Hrlndlnll( mill. M. F. Abbe . . . . . . . . . . . . . . . . . . . . . . . . .. .  587.688 Guide post, O. IJeuschner . . . . . . . . . . . . . . . . . . . .. . . . . . . .  687,744: Gun b .. rrel. C. D. Durnford . . . . . . . . . . . . . . . . . . . . . . . . . .  587,!ll1 H .. rmonic ... W. B. F .. lrfield .. . . . . . . . . . . . . . . . . . . . . . . . . 588.107 Harvesters, bundle carrier for corn, J. W. Prid-more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  588,()(Il Harvesting machine bundle carrier. M. Kane . . . . . 687,83.1 
lI:t g�i�.�u.:;��gl�:"r�lrn�ll�in�e�����1�3�e. 'of: 588.1W 

C. Elckemeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.943, 587.944 

�:� r:.��.�'}� S��oucCoh��I���:. �'. �'. ���.�::: : : : : : : :  �� Hides, skins, or leather, machine for treating, W. Evlln •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.717 Holder. J. �'. Gate • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 587.724 Hor.e det .. cher�J. L. Bouma . . . . . . . . . . . . . . . . . . . . . . . . 587,924 Hor.e rllke. C. " . Shllrp . . . . . . . . . . . . . . . . . . . . . .  587.761, 587,762 Hor.e t .. il controller. F .  M. Sh .. rp . . . . . . . . . . . . . . . . . .  587,76.1 Horseshoe, G. Singleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,022 Hor.e.hoe. elll.tic. J. �'. Seiberling . . . . . . . . . . . . . . . . •  587.758 

m�:::��:.':.�'k�e�: ��lg��e';�: : : : : : : : : : : : : : : : : : :  �H� Hose pipes, devi.ce for draining, drying, and pre-.ervlng. W. P. WII.on . . . . . • . . . . . . . . . . . . . . . . . . . . . .  587.902 Hot water bllg. Z. Y .. m .. be . . . . . . . . . . . . . . . . . . . . . . . . . 588,00 Hot wllter heater. S. H. Paxton . . . . . . . . . . . . . . . . . . . . 588,00.1 Hub. wa!'on wheel. J. n Mlltti.on ... . . . . . . . . . . . . . . .  587.841 Ice che.t or box. J. A. Hilcken . . . . . . . . . . . . . . . . . . . . . .  587.S19 Ice manufacturing a�paratus, J. H. Martin . . . . . . .  581,840 

���':".!;'i.'"kl� irl�II'�;.��t·6iilivy: : : : : : : : : : : : : : : : : :  �+:� In.ulator. wire. G. A.hby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,<WJ J .. ck. See Liftinl/: jllck. Jewels by Roentgen rays, devlce for examining, E. Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.883 

it�li;. s§::r�:t���nt.Plittlng knife. Pocket knife. Knittinll( mllchine. R. W. �ormly . . . . . . . . . . . . . . . . . .  587.957 
L .. mp. W. J. Smllrt . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  587,875 L .. mp. bicycle. 1. M. Rose . . . . . . . " . . . . . . . . . . . . . . . . . . .  588.115 Lamp, electriC arc, J. McLaughlin . . . . . . . . . . . . . . . . . •  587,750 Lamp with brllcket. bicycle. Willi .. m. & Meyer . . .  588,098 I,llntern. W. J. Bycraft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.791 
J ... athe or planer indicator� F. Coffin . . . . . . . . . . . . . . . .  587,930 Lead from lead sulfate and lean chloride, mak� Ing oXY.lllts of. S. G .. nelin. . . . . . . . . . . . . . . . . . . . . . .  587,9)8 Lead pigments. process of anet apparatus for manufacturing white. A. B. Walker . . . . . . . . . . . •  588,042 I�eather, coloring. W. M. Norris . . . . . . . . . . . . . . . . . . . .  588,(0) I", .. ther .plittina knife. F. J. Brlngh .. m . . . . 587.783. 587.784 LemonjUlce extractor and grater, H. H. Wines . . 587,!()3 Lemon .queezer. �'. A. Redmon . . . . . . . . . . . . . . . . . . . . 587.SIO 

tl'fl:�."ns'!,�'il.�nc��t����nlflt�r.Hlrmelink . . . . . . . . 587.732 

Lifting jack. J. C. �ackett . . . . . . . . . . . . . . . . . . . . . . . . . . 587.700 Lightning .. rre.ter. E. M. Hewlett . . . . . . . . . . . . . . . . . .  587,SIS Lock. See Bicycle lock. Ma.ter key pin lock. Lock j .. w wrench. Keith and Colton . . . . . . . . . . . . . . . .  587.974 Locomotive, electric, R. Rickemeyer . . . . . . .  588,1().1, 588.105 I,ocomotive. ro .. d. E. K. Dutton . . . . . . . . . . . . . . . . . . . . 587.714 

r.��:::: r.!�����.llI��;���: .�.���I.I� .� . .  �������.� �:� Loom reeds, process of and apparatus for clean-Ing .. nd poll.hlng. M. Wlllt.er . . . . . . . . . . . . . . . . . . . .  587.8112 

�:���fekc1�!�r�1�� tle�:���.s., .�'.�: .�����.��: : : :  : :  =:�� M ... ter key pin lock. H. R. St .. dtmuller . . . . . . . . . . . .  588.026 

M��hbr��: t?o'1�w.a�.c�t;�lfz��?I���:.�:.���.�: :  �l:� Melting furnace. portable. H. W. Falk .. . . . . . . . . . . .  587.71S Merchandise in transit, receptacle for, H. D. lIokop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.923 

M�r�r::'�'!!r3. rd�edl�.'t.c�st"tr';rr��I.I���: : : : : : : : : : :  �:m Meter. See ElectriC meter. 
MI�in::Il�\���nk"ii�lin���.��I�: . . . . . . . . • . . . . . .  588,051 Mining mllchlne. C. E. Davl. (rel •• ue) . . . . . . . .  . . . . .  11.625 Mould. See Met .. 1 mOUld. Motion. Ilpparatu. for tran.mlttlng rotary. E. K. Dutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,713 Motor. See ElectriC motor. Water motor. MU.lc lellf holder. Wood & Wilkln.on . . . . . . . . . . . ..• 587.774 Mu.lc le .. f turner. Knout & Cook . . . . . . . . . . . . . . . . . .  587.742 Mu.lcill box. G. Bourquin. . . . . . . . . . . . . . . . . . . . . . . . . . . 587.925 Mu.ic .. 1 box. P. C. J .. cc .. rd . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.SHI Musical instrument bridge, H. E. 'l.'ownsend . . . . . .  581.88-1 Night robe. C. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.910 Nipple. nur.lng. W. M. Decker . . . . . . . . . . . . . . . . . . . . .. 587.939 Numberln!! machine. E. G. Bate •. . . . . . . . . . . . . . . . . . .  587.913 Nut for .pIDdle •. lock. A. Jo.eph •. . . . . . . . . . . . . . . . .  587.737 Nut lock. J. H. H .. rtm .. n . . . . . . . . . • . .. . . . . . . . . . . . . . . .. 587.962 

��t.I�'i.kb�it!;�!�b"t".;e· for' putting: j: '13: iirougii: 587.
889 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  587.785 Oil can, E. Robllrd •.. . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . .. 588.011 Ore. tre .. ting .ulfid. B. Mohr . . . . . . . . . . . . . • . . . .• . . . . .  588.076 Orglln. reed. S. J enkln.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.067 Packing and storlDj;l' vessel, W. C. Snow . . . . . . . . . .. . 587',876 

���hW�Oii����:�:::�3�. E. B. John.ton . . • . . . . .  587.971 

Padlock. permut .. tion. C. P. Chase . . . . . . . . . . . . . . . . .. 587.700 P .. dlock. permut .. tion. E. S. Hodgson, Jr •.. ...... 587,821 Piln or pillte lifter. F. Carl.on . . . . . . . . . . . . . . . . . . . . . . .  587.701 Paper bag fastener, O. M. Chesney . . . . . . . . . . . . . . . . .. 58i ,928 P .. per bllg machine. E. E. CIllu •• en . . . . . . . . . . . . . . . . .  587.929 Paper clip, J. H. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.S12 Paper feeding device. C. F. �'or.te . . . . . . . . . . . . . . . . .  , 588.058 P .. per m .. klng mllchlne. Bidwell & Reynold • . . . . . .  587,91S Pede.t .. l. folding. J. H. White . . . . . . . . . . . . . . . . . . . . . .  587,896 Peroxids and caustic alkalies, process of and a�-
i:����� . .  ��� . .  ���������.�� . .  ��������: . � . .  :. 587,830 Photographic pillte holder. Mut.chler & Robert· son . . . . .  � . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 587,001 

�::;�, �':bsl��ge;.'piii:" " " " ' . " " " " " " " " "  .... 587,900 

Pipe. See Tobllcco pipe. Pipe wrench. J. Bell . . . . . . . . . . . . . . .................•.. 5&7,916 Piston for rotary pumps, blowers, etc .• Ames & Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• • • .  587.907 Pitchfork. E. Lind . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • • •  587.llIIO PI .. nter Iltt .. chment. Kel.o & Johanu . . . . . . . . . . . . ... 587.975 Planter. corn. W. L. Bellll . . . . . . . . . . . . . . . . . . . . . . . . . . .  587.694 Platform. See Grllve pl .. tform. Pocket knife. J. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 587,8112 Polishin� wheels, process of and apparatus for manufacturing, A. Johnston ..... . . . . . . ...••.••• 588,068 Po.t. See Guide po.t. Potato digging m .. chlne. A. R. Gibbon •. . . . . . . . . . . • 587.725 Preserving and shipping vessel, A. Burson . . . . . . . •  587,009 Press. See Hay press. Pressure regulator, A. Kr88tin . . . . . . . . . . _ . . . . . _ . . . . •  588.113 Printer.' adju.table furniture. G. E. Lincoln . . . . .. 587.745 Printing m .. chine. W. E. Cr .. ne . . . . . . . . . . . . . . . . . . . . .• 587,934 Prl':!,/fc�rt·}"c:'d:�� ����� . .  ���.���.��.���. ���: 587.951 

�:;w!�nFo��l�gl d�I���: H': Kirkiiiaii::. :':::::::.: �:�i 
��:re.��eJ: �cf:w��I:::'r'r:.� : : : : :  : : : : : : : : : : : : : : : : : : : �� 
�:ft'; .. :.e.:i��.!!��·1{'t� .. IIJ!�rl ���:. . . . . . .  . . . • . .  . . .  587.792 Railway .witch. electric. M. J. M. O'Har .. . . . . . . . . . .  587.752 R .. ilw .. y .y.tem. electriC. S. D. �·ield . . . . . . . . . . . . . . . .  587.700 RailwllY .y.tem. electric. I� E. Wlllkln •. . . . . . . . .• _ 588.0!l7 R .. ilw .. y tr .. ck .tructure. J. Pennie . . . . . . . ........•. 588,080 Railways. current oollecting device for electnc, R. M. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  588,111 Rake. See Horse rake. Rllnll(e finder. Searle & Saegmuiler . . . . . . . . . .  588.003. 588,094 Reclining and folding chair. combined. G. I. Hu· weli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • .• li!I8,llW! Refrlll(er .. tor t .. nk c .. r. C L. Roger .. . . . . . . . . . . .. . . .. 588.089 Regl.ter. See CIl.h regl.ter. Regulator. See Pressure re�ulator. 
���af���I�.'{,�i!.'�:�':.�n�: .�: .��I.���::::::::::: ::: �:W1! Rod poli.hlng Ilcce •• ory. Kahn & Longfellow . . . .. 587.973 RolhnJl metalliC beams, columns, girders, etc., apparatus for. H. Grey . . . . . . . . . .. . . . . . . . . . . . . . . .. 587.968 

:.::.�rla:t�r�·l.·rrt;:�rgan:::·.::: ·::::::.:·.:::·.:::: �:= 
t:t r.������.S�l!���.� ����� ::::::::::::::::::. �:m 

(Continum on page m) 

Buy Telephones 
THAT ARE GOOD .. NOT .. CHEAP THINGS." The dllferencel nooet 1. little. We guarantee oU,!"g':XE:rr:: b�g..=�� 'buJ.c:=�r. 

tee .. nd In.trument. ave botb good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2 50·2 54 South Cli nton St . .  Chicago. 
Largest Manu/act1Jh"tII'B 0/ Te!ephones 
e"",!wivelll in the United States. 

W

ELLDRILLING MACHINES or all kinas and sIZes. for drilling wells for house, farm. City and Village Water Worl,s. Facto· ries, Ice Plants. Brew· eries. Irrigation. Coat and Mineral Prospecting. 011 and Gas. etc. La test and Best. 30 years experience. WRITE US WHAT YOU WANT. 
LOOMr :=��18 ii'ffl��' Ohio. 

POWER 'I POWER 'I POWER I Fifty per cent. Increase at no additional expt'Dse. 
Vl eraR VAPOR ENBIIE',. 

LOCAL AGENTS WANTE D.  Steam and Vapor Launches Row and 5aii Boats. Send fo���t����:d. Specify 

. 

. 
THOI. lANE a. ao. ·· .. 

64·66 Wabash av" Chicago. . 

for any light work. 9( H. P. 
Marine and Launch Outfit complete. 
STATIONARY ENGINES to 25 H. P. 
iT Send tor �:���'£ . •  tatlng .Ize 

P I E RCE ENCINE CO., 
1 7  N. 1 7th Street. Racine, Wis. 

USE OF HOT AIR IN DRYING.-BY Eo 
11. Cook. A p .. per in which the autbor demonHrate. the llI'eRt economy of the use of hot air over that of steam for dryinll many mat.erials. especially those in lumps, flrain, or powder. \Vith 3 i llulitrutioDs. Contnined in SCIEN
TIFIC AMERICAN SUPPLEMENT. No •. 1022 Ilnd 1023. Price 10 cents each. To be bad at this omceand frow ull newsdealers. 

Simple.t CarburPoter. Wonderful economy. Had 12 years of success. Know the requil'emenr8 of a Gas Engine. 
P. F. Olds & Son Engine Works, BoxUS. 

THE BAS ENI INE. Two cylinders in one casting. Occupies less space and weighs Jess for its power than any engine made. Can be used wherever power I. required. Either .ta· tionaryor marine. No fire. No hel\t. No .moke. No licensed engIneer required. 
[F' Send /or cataloaue. 

SINTZ GAS ENGINE CO •• 
Grand Rapids, 

Mich., U. S. A. 

THE BULLARD rfa'i1\� 
CAPACITY, 1 8-4 X 5 PLATES. 

BULLARD CAMERA CO., WHEEUNG, W. VA. 
BEAUTIFUL AND FAULTLESS CATALOGUE FREE. 

Make money print. 
�'M f�e��h��nt�� new.paper. Type .ettlngea.y. printed rule.. Send .t .. mp 
�r :f�:�:il���.f� tbe factory. KELSEY " 00. Meriden. Conn. 

© 1897 SCIENTIFIC AMERICAN, INC. 

[AUGUST 2 1 ,  1&}7. 
SURVEYING AND MAPP G Ooal &: Metal )lining; Prospecting; Electricit.y; 
)lacbine De11gD; Stationary, Locomotive and 
Marine Engineering; Arcbitecture; Plumblngj 

:��\�::�I, 3 1  COURSES :Y'1:"�I��� 
EuglneerlDg; Sheet Metal Pat.tern Cut.ting; 
Mechanical and Arcbitectural Drawlng; Book
Keeping ; Sbortband ; Eugliab Braucber. 

::�,;b. GUARANTEED SUCCESS. 
r ... . oderall. Advance or lallall .... II. 
C(rcvlar Free; State .ubjecewouwi8h to 8tud)'. 
Ia�oaal COlftlpoDdeaee 8ebool., Box 94:", 

MICH igAN COLLE8E OF MINES A State technical .chool. Prllctlcill work. Specl .. 1 
f:�lit��.,;�!:.''i."y��!'eJ�n�r:!&e"r�'f't��ito�I=''aey�:: For Catilloglle •• addre.s DR. M E. WADSWORTH. Pre.ldent. Houghton. Mich. 
LEH IIH PREPARATORY SCHOOL Best recornmendaticns. loung men are f.r�ared for 
�t�I!l8v��I::=ylll�':.;dH��rr.d·of�'i:l:1 ';Ch�::lCtt,:':e been .. dmitted to Unlver.ltie. during the pa.t eighteen year.. For paw�u�E'&'d'n: t'loh.D .• Bethlehem. Pa. 

WASHINGTON. D. C., Bli •• Building. 
Bliss School of Electricity The only In.tltutlon tellchlng prllctlcal electrical engln_ eerin� exclusively. Laboratory equipment excellent. Couroe. open October l.t. Catalol{lle on application. 
Shorthand bv Mail ������J'to���.!'lft�� 
lesson Free. Potts �horthand College. Willl .. m.port. Pa. 

STEREOPTICONS, MAGIO LANTERNS 
and all accessories for School .. nd Church Entertainment. Ilnd .. dult .. nd j u v e n i l e  amusement and instruction. Mlcro.coplc Inf o  

If so, we can suppiy you. AU sizes mounted and unmounted, always kept in stock. R'9member, we make 8 specialtyof.electlng .tones for all .pecial purposes. a:r Ask f'" catalOflue. 
The CLEVELAND STONE CO. 

'2d Floor, Wilshire, Cleveland, O. 

Bohm\treating of open clrcult blltterle •• hl.torlcal dry blltter 68. modern dry batterle.. Belle.en·. batterYf 
�':;r.�a�m;·tlf:'!er�u�r�:[l.;.�n�;�::u'i.'::rT�c�c�_ ENTIFIC AMERICAN SUPPLEMENT. No. 1 0 0 1 .  Price 
10 cent.. '1'0 be bad at thl. omce and from all newsdealer •. 

� UNIO N M O D E. L  WORKS MODE.L t:!. JQ CATA L O G U E. S r R E. L  
& C. E.AR5 @ 1 9 3  CLARK CHICAG O .  

Experimental Science 
By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages. 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
ellBble him to comprehend the great im
provements of the dltY. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for Illustrated circular and complete tahle of contents • • • •  

MUNN & CO. , Publishers, 
Office of the • • •  

SC!ENTIFIC AMERICAN, 

361 BR.OADWA Y. NEW YOR.K. 



AUGUST 2 1 ,  1897.] 
Rtady $tpttmbtr 1St. ---

M A G I C  
Stage Illusions and Scientific Diversions 

Including Trick Photography. 

COMPILED AND EDITED BY 
ALBERT A. HOPKIN';. 

WITH AN INTRODUCTION BY 
HENRY RIDGELY EVANS. 

OVer 500 pagel!. Over 1.00 a/,ustrations. 

Thl. I. a new and unique work on magic art. It con
tains expo.e. of the .Ielght-of-hand feat. and 
Illu.lon. of tbe mo.t famous conjuror. of modern 
�Ime.. It I. profu.ely Illu.trated with over 400 
engraving.. The subject. treated Include intere.t
Ing Blographle. of Celebrated Conjuror •• the My.
terle. of M(>dern lIaglc, Ancient Magic, Science in 
the Theater, Automata, CuriouB Toys, and Photo
graphic Diver.lon.. The very late.t development. 
In each line will be given. Thu., under photoj/(raphy 
the projection of moving picture. I. taken up for 
the fir.t time in book form. 

An IlIu.trated circular of thl. work i. now ready, and 
will be mailed on reque.t to any part of the world. T/u book will be sent, postpaid, on rece(pt of $2.30. 

M UNN &. CO • •  PUBLISHERS. 
381 BROADWAY. NEW YORK CITY. 

Regl.ter. an accurate account of work done on prlnt-
�'tter,;:,��g�afl�

al�a�t�:�'. 'b�!f::�� %"'t�� :�a 
repeat. automatically. Simple, accurafe, durable. Spectal coullters to order. IT Send for circular. 

C. J. ROOT, Bristol, Conn, U. S. A. 

HANDY WHEN I N  A H U R RY 
A new article whlcb no machine 
shop .hould be wlthout. Keeps 
all drills compact, with their 
gRDll:eB adjolnin£. Can lay your 
�er in a second on the exact 

���
u

��I�S 

M O D E L  W O R K 
We are prepared to a •• I.t the trade and Inventor. In 

• olvlng mechanical problem., al.o manufac
turing model. and stock. 

CENTURY MACHINE CO., 5 76 W. Broadway, New York 
Complete outfit of modern machinery and tool •. 

-WOO D E N  TAN KS. II" , For Railroad., Mill. and Manufactorle •. 
:: ,: Builder. of Steel Towers and Tank •• , , "  La. Red Cypre •• Wood Tank. a .pecialty. 

W. E. CALDWELL CO., 217 E. Main 8treet, Loul.vllle. Ky. 

IT COSTS NOTHINC TO TRY ! 
All .team u.er. can .ave time 

ooey and trouble with the .Imple.t. .afe.t and mo.t 
:\ ' 

'�f ij-.3..,-----= <"""" r iI 
:'�:

�
��'n�*Z

exlst-
STEAM TRAP 

Guaranteed never to wear out. Look at the 
cut and see how it's 
done I Pay me what 
you save in coal for 

one year and I'll furnl.h the trap free. Dr See ilIu •. 
notICe Sci. Am. July 31, 1897. Sole Amertcan Mfr. 
Wm. S. Haines, 144 S. Fifth �t., Phlla., Pa. 

~ 
ELEOTRIC ST OVE. 
Enameled .Iate base. Hot 

In two minute.. Emergency , ' cooking or beating-alway. 
ready. PrIce $3.UU. 
Complete, ready for u.e, with 

cord and plug, Give make of 
lamp .ocket and voltage. 

AMERICAN ELECTRIC HEATI NG CORPORATION, 
BRANCH OFFICES : GENERAL OFFICE : 

Havemeyer Bldg., New York. Sear. Building, 
Monadnock Bldg., Chicago. BOSTON. 

N I CKL E P L�TI N G WANl[O. 
O RDERS£x£CUTE�D'N  P,t<Y QUALI 1YOl'- �Nl I1Y 
B t  T T Y S  &. M A B B E.  T T  co. �� y 

2 9  NOR1H WA 5 H I N G T O N  5 T  ROCHE�T[RNY  
ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkin.. De.crlption of a .mall elec
tro motor devl.ed and con.tructed wltb a vl�w to asol.tInll amateur. to make a motor which might be driven 
with advantage by a current derived from" b�ttery,and 
which would have .ufficlent power to operate a foot 
���h'Wft�li 'll:��

e r��m��,r�� °svc'i'����Ir����;: 

��.:ltljif:���d ��in6atll';e��!!s.cents. To be 

UP TO DATE I 
A PERFECTLY E�IPPEO BATH 

l\\ha&�mrm��t. ::m:';r:��j. 
:;t:�e�

o
�
n
�ith

N
'l..n�

a
�I{�g� 

heater. Moderate co.t. Twenty • tyle.. Send 2C. for cataloj/(ue 
of TubS, Heater •. etc. 
MOSELY FOLDING 

BATH TUB CO. 
3&8 K Dearborn St. 

CHICAGO. 

J , ie.tift, �lUeti'Ju. 
Sash, window, G. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 587,846 Saw. crOBB cut, S. Hershey . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,8�7 
�g�r;:��:: i: :88����·::. '::. ', ', ':::. ', ':. ', ', ', '::. ', ', '::::::::. '.: �+:� 
Screen. See Window screen, Screw cutting machine. A. Green . . . . . . . . . . . . . . . . . .  . 
Screw cutting tool, 1<'. G. Echol."""" """""" 
�:� a.f:M�.::;,� o�r

-w.k� toipiieii.;oii: : :  :: :::: ::::::: 588, 
Seeds, apparatus for treating oleaginous, A. Rus-

ton . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  , . . .. . 587,lnl 
Separating machine. O. M. Moroe . . . . . . . . . . . . . . . . . . .  587,990 
Separator. See Gold separator. Sewing machine, Ammerman & Toot . . . . . . . . . . . . . .  587,900 
Sewing machine binders, tension device for, Coan 

& Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  587,7(17 
Sewing machine binding attachment. P. Schoen .. 588.019 
Sewlnj/( machine feeding device Coan & Eaton . ... 587,706 
�&:N��.m�����rn"�g�h�j�ey & Winkley . . . . . . . . . . .  581,778 
Shoe. D. B. Clo88on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  587 705 
�gg: ;t:�����., Ef,'x����itii.; 'co,;';r ' fiir: j: ·Herb.i.: �',� 
�t���f r������

e
�����a��.cW.t;'�'�n������: : : : :  �::i 

Sink draining board and support. J. Forau . . . . . . . .  581949 
Skate, H. & P. Tblel.cher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  581,768 
SmocKing, machine for making, Blount & Robin-

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .. 588.099 Spark arre.ter, J, H. Swartzbaugh . . . . . . . . . . . . . . . . . .  588,006 
Stamp, mUCilage, W. E. Glbb .. . . . . . . . . . . . . . . . . . . . . .  587,726 
Steam engine, L. Serpollet . . . . . . . . . . . . . . . . . . . . . . . . . .  587,760 
Steamer, wheat, J. D. Nagel . . . . . . . . . . . . . . . . . . . . . . . .. 588,079 
Sterilizer, liquid, J, C, Nlel.en" . . . . . . . . . . . .  " . . . . . . .  587,851 
Stone, manufacture of object. of Imitation. I,. A. 
Sto;;.:;.

heSee 'B'oiiie' stupp'e':: ' . . . . . . . . . . . . . . . . . . . . . .  587,tm 

�����,
h
.::��f;;�·o�

lng
:;;�: cub'';: ';j, '(i:Donner::: ��:� 

Surgical appliance. rMcCormick . . . . . . . . . . . . . . . . . .  587,994 
��i'�:.d

e
�ea:\t��::�'w'it�ti.Blanken.hIP" " " ' " 587,922 

Switch box, J. C. Mock . . . . . . . . . .  , , ,  . . . . . . . . . . . . . . .. . .  587.746 
�:U�� ::l:�'iiSt1rl'b���:iiiy:::: ::::::::::::::::: �',� 
Tap, automatic exten.lble and collap.lble adju.t-able, F. A. Errington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587.715 
i-�\���� ����W,�Ii. i. �a'pwe\r��� ::::::::::::::.: �:m 
1li�:':�!t1:,'���'i.t��:nJf: �:fc:"�.���: :: :�:::�: �:� 
�:f e

k
��r

o
�lr��ea����h't2r·i� :et�:J��:i 'floors'; saq,lU 

TIll?;,�.;£�:J�rhiimii;,: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Tire, armored pneumatic, I. S. McGiehan . . . . . . . . .. 587,9!n' 
Tire, bicycle. I. S. McGlehan , . . . . . " . . .  " . . . . . .. . . . 587,996 
�I�:,

f
g���:lr,;,s���s��m:. � �i.�':::::::::::::: �:� 

1.'ire securing device, P. G. Gardner . . . . . . . . . . . . . . . .  587,723 
Tires, compound for closing punctures In pneu· 

matic, W. L. L;;man .. .. . . . . . . . . . . . . . . . . . . . . . . . .  587,!J82 
Rf�:c��

Cpi&:'� ;.r i:�3:a
a
.�i�.

,
. �:. �����.�.��.�: �f:��� Tong., Inj/(ot. H. B. A. Kel.er . . . . . . . . . . . . . . . . . . . . . . . .  588,070 

�lC:�:ic��.blt.'\v�r.'�h·.·::.·.·.·.·.·::.·.·::.·:.·.·.·.·.·. · . . :,: �g� 
Track gage, O. S. Kepler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 587,739 
Trap. See Animal trap. 
���rlf:,

o
��'ii�';j�ok. �

t
�
I
��I�.� ..... :: ...... ::::: ...... : ...... : ... : �:� 

Trolley hanger, T. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . .. 587,805 
Trolley .y.tem for electric railway., overhead, S. 

H . Cauffiel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,053 
Trolley trUCk. T. M. Kenna . . . . . . . . . . . . . . . . . . . . . . . . . .  587,738 
����:h.

w
�:e

hA'I��rJ�gk
.f���erb�. K. King . . . . . ... 587,7(0 

Truck, automatic dumping, J,�, Hammer . . . . . . . .  587,960 
Truck, car, G. G. Floyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,948 
����tf�3,��rd:��w.,.:':'::r.�· .�.:�.�:: : : : : : : : :  �:m 
Twl.tlng frame., ring for ring, W. Rlj/(by . . . . . . . . . .  588,120 
Typewriter ribbon. H. A. Dot

fi 
. . . . . . . . . . . . . . . . . . . . .  587,941 

Ty
IJ�'K::S:;� .�.����.

I
���: .���, ,I,��. ��.

r
. ���������: 588,� 

1fJri'.!i�lo�'i.::::����w�r.�: .����::::::::::::::::: �:M.� 
Valve, C. E. Brown. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  587,786 
Valve, Park & WIllI.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 587,855 
Valve, H. H. Riggin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Valve, balanced slide, I. C. Griffith . . . . . . . . . . . . . . . .  .. 
Valve for air or gas compressors, etc., J. Clayton. 7 
�:hW, r:����

r
��'b�lh

l
;�b�it�in��.

I
�.�:::::::::::: .

.
. �:086 

Vehicle, motor, C. E. & J, F. Duryea . . . . . . . . . . . . . . . . 588,103 
��l'c!gl�e.'l��V�f:l�!-. �'. �.�.��.�'.'.' .. : ...... :: ... ':::.'.: �:� Velocipede handle protector, M. Goodman et al. .. 587,956 
Velocipede steerlnj/( gear. T. H. Simmond • . . . . . . . .  587,872 
Vending apparatus, prepayment, Morgan & 

Blakeslee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587,989 
Vise, G. A. McKenzie . . . . . . . . . .  " . .  , . . . .  , . .  , . . . .  , . . . .  _ 58'1,749 
VU

��::
I
��� ii��;;".:'n�� �.

I
�.
I
���.��I.��: ��':": .����� 58'1,961 Wagon body and gear, W. S. Reynold., . . . .  , . .  , . . .. 58'1,862 

Wagon, dumping, W. O. Shadbolt . . . . . . . . . . . . . . . . . .  587,866 
WaSb for tree •• etc

a 
C, Tatge . . . . . . . . . . . . . . . . . . . . . .  . 

;:��:nso-:e���h��\s, fit��:�.��: : : : : : : : : : : : : : : : : : : :  
Water elevator, M. G. Bunnell . . . . . . . . . . . . . . .  . . . . . . . , 
Water heating boller, J. P. B. Sadtler . . . . . . . . . . . . . .  588,016 
;:��� :::g�g�: ��·e�r.�% �tHa;.forit::::·:::::::::: �:�� 
Water pillow and douche, combined, A. A. Stoll.. 58Ub'7 
;:tJ����::f�g· o�·t.%e�J.r£: Barker·.·. ':. ':. ' ..... : ......

.. . :: �:ffl 
Wheel. See Carriage wheel. Driving wbeel. 
Wheelbarrow, G. N. Meve .. . . . . . . . . . . .  , . . . . . . . . . . . . .  587,98S 
;�.:'3�1�f.

r
J,wp.

J
F�UI��:���: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Windmill, '.r. V. P. Vreeland . . . . . . . . . . . . . . . . . . . . . . . .  587,887 
Window screen, A .  Lambert . . . . . . . . . . . . . . . . . . . . . . .  . 
Wire drawing machine, G. B. Lamb . . . . . . . . . . . . . .  . .  
Wire .tretcher, J, N .  Parker . . . . . . . . . . . . . . . . . . . . . .  . .  
Woodworking machine, Redl.ke & Abelt . . . . . . . .  . .  
Work box, lady's. A .  E. Conety. . . . . . . . . . . . . . . . . . . . .  08 Wrench. See Adju.table wrench. Lock jaw 

wrench. Pipe wrench. 
Wrench, C. H. Avery . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 588,049 
Wrench, H. W. Hoeft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,110 

f:��.��da:tkg:·:.::·:.:::·:.::·:.:·.·:.::·.::::·.:·::: �:Wi 
Yoke center, neck, G. W. Furby . . . . . . . . . . . . . . . . . . . .  587,807 

TRADE MARKS. 
Bicycle., IverJohn.on Sporting Good. Company .. 30,(96 
BlBcuit, crackerBand pilot bread, New York Biscuit 
Bor��:"&��:pi-ieiimeyer::::::::::::::: :::::::::::::: ml:�� 
Bre��� mt::f8Ii\!!:i�: O���!�y��.

i
� .�����: 30,491 

Cor.e�E. Schwelnburff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O,48( 
���� 0'1. !'t��g��e��ldl!:�. 

S
�:.r t;:-��· ware';: 30,'94 

Royal Copenhff.en Porcelain Manufactory. . . .  30,457 
t:::t&;r

h
�'.':3t��t. a;.i :f.:':?i�.te9t��'g?Dizer 30,'91> 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,486 
Mineral water, certain named. AgAne & Veon . . . .. . 30,488 
Shoes, women '. and children's, J. Mundell &Com· 

pany . . . . . . . . . . . . . . . . . . . . . . .  , . .  , . . . . . . . .  , . . . . . . . . . . . ..  30,485 Vlnej/(ar., R. M. Hughe. & Company . . . . . . . . . . . . . . . .  36,'112 
Water, dl.tllled, Ice and Cold Storage Company of 

Lo. Angele .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,489 

DESIGNS. 

t:m::�:: �.ft!f����
r
f��W\f:��.�ri: :::: :·.: �:� 

t't'tg� ����: :c.�h�?e
d
lor: 'j>: 'iL };jog':::::::.: �:&W 

Buttoner, j/(love,.A. N. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . 27,500 
card mount, J, r, 0'Wer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,'97 �\', ��:::,:.

e
��

r
i..'X;'hW:rrz":,'�'t���·. :::::::::::::::::: �:� 

Kettle cover, F. N. Martindale . . . . . . . . . . . . . . . . . . . . . . . 27,505 
Len. for tile., J, W. Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,502 
Metal mount, F. W. Che •• on . . . . . . . . . . . . . . . .  27,510 to 27,513 
Necktie holder. C. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  27,'99 
��fe

t
�fr�f:�fr�r�i����tC.�j.�.

D
B����ree: : ·. : ·. ·. : :  �:1� 

Roof fender, S. A. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,515 
��:. �I������rg�: �.: �: ���� .• ::::::::. : : : : : : : : : : : :  �:� 
��� :J'::�r'r.

e
��b.'Xw�n.�������·::.·::.·.·.'.·:.·.'.'.·.·:: �:m 

A prin rpd t'opy of the .pecilication and drawlnj/( of 
any patent in the foregoing list, or any patent in print ISSUed since 1863, will be furnished from thiS oftice for 
�Of '1:.'�··pat�{d3�rr'U'�"::; ·::::Iibt"o 

n
::::�ng 

n
c���� 

Broadway, New York. Special rate . ... 111 be given where 
8 large number of copies are desired at one time . 

ve���r:1�� aJ\!'��ntt�en::�e��f�s
e 
��:;:�

e
� �b�hro�� 

�olng li.t. provided they are simple. at a cost of � each. 
���f.��t��i":n::l :e

&�I�{
e 
Jf.��w:;.

r
�:� 

York.. Other forell(n patente IDaJ' alIlo be obtalnea. 

VELOX PJI J;)ER A RevolutIon In Pho· 
� 1- tographlc PrInting. 

When expo.ed to the l!&Dle light, print. 
300 times quicker than albnmen • • 

GLOSSY or MATT. �� ':J���
r
:::.

ny
s
w
:�����.:fi�:'d';;��l.s:[I��

r
k
. 

Developed and toned as fast as tlte urinting �ame.o can be filled. Permanent prints. 
Tbe greatest,f.aper for hot or damp climates. 30 cents in stamps brinE, two sample 

:���� =i&e
;;��."..:�th�

h
�:.� :�:r��.fr��r;;,r:TJ'��: ni.:i���i�ep���

e
�
d
O
a
�� an Insoluble gelatine paper. Rembrandt, a Matt Printing-out Paper. 

N Oh ' I 00 Sole Mannfacturers, NEPERA PARK, N. ¥. epera em Ica • Faris, France, 8 Rne MatteI. Chlcaj/(O, 111.,21 Quincy St. 
----------------------

IM PROVED WASH B URNE' S PATENT 
SCARF FAST ENER AND HOSE SUPPORTER. l It Is mne than a mere Scarf . , . , Fastener. With It you can at
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recent. simple. or home made and commerCial apparatuB 
for generatm" acetvlene on the lur�e and small scale. 
'l'he Ilas as made for and used by the mICroscopist and 
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table lamp malting its own acetylene. Contained in 
SCIENTIFIC A"£H1CA" SUPPI,EMENT, No. lU.17. 
Price 10 cento. To be had at office. 
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Instruments, Drums, Uniforms, Equip
ments for Bands and Drum Corps. Low
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Illustrauons, mailedfree ; it gives B .md 
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How to Build a 
Tho.e mtendlnj/( to build will Hnd the very be.t practical sug

ge.tlon. and example. of Modern Architecture In the hand.ome.L' 
Architectural Magazine ever published 

"The Scientific American 
Building Edition. "  

Each number I .  i!lu.trated with a Colored plate and numerous 
hand.ome eDirravlnj/(. made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, 10cnr,lOn, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, coloni81 snd city reSidences, churches, 
.chool., public building., .tabl ••. carrl&l/:e hou.e •. etc. 

All who contemplate buildlnR', or Improvmg homes or structures 
of any kind. have in this handsome work an almost endless series of the latest and best examples from which to make selections, thus saving time and money. 
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