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ject for themselves. The experiments which form the 
central part of the book are carried out with the simplest 
possible apparatus. Although the main purpooe of 
the book is to set forth the purely scientific aspect. of 
electro.chemistry, the practical side of the subject has 
not been left altogether nnknown. Technical electro
chemical processes, especially the procCl'ses of electro
metallurgy, which is so important atJpresent, are referred 
to in their proper places. It is a work of great value to 
all professors and students of chemistry. 

Woodworkers' Tools (400 pages, price 
$1), by Charles A. Strelinger & Company, of Detroit, 
Mich., is a good deal more tban an ordinary catalogne; 
for, in addition to its numerous illustrations of tools and 
machinery, it gives a great deal and a wide variety of 
practical information relative to their employment, well 
calculated to assist the workman or apprentice. It in
cludes tools used by carpenters, builder., c8.binei 
makers, pattern makers, mill wrights, carvers, and ship 
carpenters, as well as implements for draughtsmen, etc. 
A supplementary chapter is de.igned to place before the 
practical mechauic simple illustrations of the first princi
ples of geometry. 

�u.ine •• anil r,lPe�.onaL. 
The charge for insertion 1MI<Ur thi. head ts One Dollar a 

line lor each .... ert.on; about e/jjht words to a Une. 
Adverttsements must be rece.ved at publ(caNon ojJiu 
lUI early as Thursday mornin9 to appear in the lollow
in9 week', tssue. 

Marine Iron Works. Chicago. Catalogue free. 
For logging engines. J. S. Mundy. Newark, N. J. 
"U. 8." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y. Ct. 
Handle & Spoke Mchy. Ober Latbe Co, Chagrin 1·a11s.0. 
Combined Ink. Pen. and Penholder Carrier. Patent 

for sale. M. Scougale. Fort Worth, Texas. 
Improved Bicycle Macblnery of every description. 

The Garvin Machine Co., Spring and Varick Sts. ,  N. Y. 
Concrete Houses - cheaper than brick. superior to 

stone. " Ransome," 757 Monadnock Block, Chicago. 
Machinery manUfacturers, attention! Concrete and 

mortar mixing mills. Exclusive rights for sale. " .Ran
some." 757 Monadnock Block. Chicago. 

Tbe Norwich Line-New York to Worcester. Lowell. 
Gardner. Winchendon and Keene. N. H. From Pier 40, 
Nortb River. 5:30 P. M, week days only. 

The celebrated" Hornsby·Akroyd" Patent Safety Oil 
Engine is built by the De La Vergue Refrigerating Ma· 
cbineCompany. Foot of Eaot 138th Street. New York. 

no minerals which give out electric heat and a glow 
spark with pyro-electricity. Tourmaline, boracite, and 
other minerals may be electrified by heating so as to at
tract Jight bodieo to their ends, in a manner similar to 
rubbed sealing wax. Mica will g'low in the dark on 
being suddenlysplit, and a lump of sugar will do the 
same on being crushed or cracked. A piece of card will 
give out sparks on being torn Sf\under in the dark. See 
S. P. Thompson's" Lessons in Electricity," pp. 77-80. 
3. Also if majl:nesium wire can be used possessed of heat, 
and can be controlled. A. Magnesium ribbon is burned 
In a lamp invented for that purpose, with full control 
Apply to some dealer in physical apparatus. 

(7193) A. J. C. asks for a recipe for mak
i ng white metal A. White metal is made by a nnm· 
ber of formulas. It depends upon the use to which 
it is to be put. Try the following: Tin, 9 ounces; lead, 2 
ounces; antimony, 1 ounce; bismuth, 2 ounces. 

(7194) R. a D. asks: How can I fasten 
cloth to brass or zinc? A. Use equal parts of pitch and 
gutta percha melted together and used hot. The follow· 
ing formula has also been recommended for the purpooe: 
Gutta percha, 16 parts; pure, unvulcanized rubber, 4 
parts; pitch. 2 parts; shellac, 1 part; linseed oil, 2 parts. 
Digest the' rubber In the linseed oil; melt the gutta 
percha, pitr.h and shellac and add the digested rubber. 

(7195) E. A. B. says: Please answer the 
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TABLE OF OONTENTS. 
No.1. Two perspective elevations (one in colors) and 

fioor plans of a cottage at Binghamton, N. Y., 
recently �reclRd at a coot of $3,500 complete. 
Mr. ElCred Bartoo, architect, Bimrhamt('n, N. Y. 
An attractive de.ign in the English style. 

Tbe best book for electriCIans and beginners in elec. following in your query column : In using a Baume hy
tricity is "Experimental Science," by Geo. M. Hopkins. drometer for acids at 60° F. in a diluted solution of 2 or 3 
By mail, $4. Munn & Co., publisbers, 3b1. Broadway, N. Y. per cent acid, what iB the variation of the hydrometcr 

nr Send for new and complete catalogue of SCientific readinl!' when the thermometer reading In the solution Is 
and other Books for sale by Munn & Co., 361 Broadway, over 60° up to BOo or 90°, for instance P A. The small 
New York. �""ee on application. amount of acid in solution 2 or 3 per cent will change 

the density of the water very little. The density of a 5 
per cent solution in pure water is 1'033. Hence the 
change of hydrometer reaning is practically that which 

No.2. A cottage at Scranton, Pa., recently erected for 
Mr. E. Healy, at a cost of $7.000 complete. Per· 
spective elevation and fioor plans. A modem 
deoign well treated. Mr. Edward H. Davis, 
architect, Scranton, Pa. 

,., � Is produced by change of temperature, and thiB is very 
.t-;J little for a change from 60° to SOO. Not as much as 1 

on Baume's scale. The temperature was not considered 

No.3. A residence at Prohibition Park, S. I., recently 
erected for Mr. J. W. Hoban, at a coot of $3,300 
complete. Excellent de.ign of modern Ameri· 
can style, with Colonial treatment and detail 
Mr. John Winanll, architect and builder, Prohi· 
bition Park, S. I. Two perspective elevations 
and fioor plans. 

No.4. A suburban school house at Overbrook, Pa., de· 
signed to resemble a private residence instead 
of a public building. An exceedingly attrsctive 
design. Mr. William L. Price, architect, Phila· 
delphia, Pa. Two perspective elevations and 
fioor plans. 

No.5. Residence at Larchmont, N. Y., Iecently erected 
for Mr. Henry A. Van Liew. Plea.ing design, 
witll many excellent features. Two perspective 
elevations and fioor 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 
erreted for the Protective Building and Loan 
Association, at a coot of $1,500 complete. Two 
perspective elevations and fioor plans. Messrs. 
Hobbs Brothers, architects, Newark, N. J. A 
neat design. 

No.7. A residence at Larchmont, N. Y., recently erected 
for Miss Flint. 'fuo perspective elevations and 
fioor plans. The deoign presents a good, mo· 
dern, sensible house of plea.ing appearance, 
treated with Colonial detsil Messrs. G. E. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompanv all letters 

or no attention will be paid thereto. Tills is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper and pa� or number of question. 

Inquiries not answered ill reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little reoearch, and, 
though we endeavor to reply to all either by letteJ 
or in thiB department. each mu.t take hiB turn. 
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house. manufacturing or carrying' the same. 

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

Scientific American Supplements referred 
to may be had at the office. PrIce 10 cents each. 

Books referred to promptly supplied on receipt 01 
price. 

Minerals sent for exanIination should be distinctl;y 
marked or labeled 

(7189) E. G. A. asks: Please !>ay in what 
number of your paper I can find instructions for mak· 
ing a kite without a tail A. Valuable illustrated articles 
on the construction and fiying of tailleos kites will be 
found in SCIENTIFIC AMERICAN, Nos. 20, vol 55; 12. vol 
53; l!l, vol 70; 11, vol. 71; 11, vol 74; 4, vol 76; also 
SUPPLEMENT, Nos. 583, 1013, 1016, 1070. Price 10 
cents each prepaid by mail 

(7190) W. H. asb: 1. In llJa.kiDjr the 
eight light dynamo described ill SUPPLEMENT, No. 600; 
could not the armature core be built of thin diBks of iron, 
extending to the shaft, or could the wooden sleeve be reo 
placed by one of brass? A. The armature core may be 
built of diBks of the softest sheet iron about one· twentieth Harney and W. S. Purdy, architects, New 

York. inch in thickness. These are sometime. perforated for 
ventilation. The diBks are to be separated from each 
other by similar diBks of thin paper or they may be mild· 
ized. This prevents eddy currents through core. They 
may be keyed to the shaftor fastened together by bolts. 
No metal other than iron should be used in core, since 
iron alone has magnetic value. 2. Has an alternating 
current P. and N. pole.? It seems to me, if the current 

.L�0.8. Residence at Prince's Bay, Staten Island, recently 
erected for A. W. Browne, at an approximate 
coot of $3,000. A rustic de.ign of much ar
tistic merit. Perspective eleyation and fioor 
plan. Mr. F. W. Beall, architect, New York 
City. 

No.9. Cottage at Forest Hill, N. J., recently completed were rapidly reversed, there would be no poles. A. The 
for Mr. Charles W. Clayton, at a coot of $3,800 poles reverse two or more times with every revolution of 
complete. An attractive design. Perspective the alternating dynamo, and no effort is made to name 
elevation and fioor plan. Mr. H.  Galloway them. 3. What is meant by consequent and salient 
Teneyck, archited, Newark, N. J. poles? A. Consequent poles are poles formed in tile 

No. 10. Re.idence at Evanston, Ill, recently erected for length 01 a ma�et, and alternating in sign. In field 
Mr. C. B. Congdoll. A substantial and digni- magnets, salient poleB are those projecting from the 
fied design. Two perspective "Ievations and main body of the field magnet. 
fioor plans. Mes.rs. A. M. F. Colton & Son, (7191) D. K. writes: I wish to light a 
architects, Chicago, Ill. 6 candle power 9 to 12 volt lamp for about 4 hours per 

No. 11. A pulpit of the Cathedral of Treves. Hall page night. I have 6 .torage cells of 5 plates eat.h, plates 6X8 
engraving. inches. 1. How many Grove, Bunsen or Daniell bat· 

No. 12. Washington Monument, Philadelphia. Presented teries would it take to charge the above? A. Use 15 

to the city by the Stste Society 01 the Cincin· Daniell or gravity cells, or 10 Grove or Bunsen. 2. 

nati and unveiled by President McKinley. One Which of the above batteries is the most suitable? A. 
of the most important and imposing monu· Daniell or �avity. The others both give off corrosive 
ments ever erected in the United States. Cost vapors and must be kept out of doors or in a box outside 
$250,000. Designed by Mr. Rudolph Siemering, of a window. 3. Would �maller plates in the storage 
the German sculptor. battery be better? A. If the cells are of any of the stand· 

No. 13. Miscellaneous Contents : Palais Royal to be de. ard .make� they could be �ut do� to about half the 
molished. -Largest hotel on earth.-A quick I orlgmal SIZe. To determme thIS. remove one pair of 
piece of work -Drawing materials .urveyors' I plates from each cell and find the amperes the battery will 

instruments, etc.-Statne of Merc�ry at the , give as comp�ed with full size. Then cnt down the 

Nashvill3 Expooition, illustrated _ Compo- plates propOrtionally. 
board.-Improved heaters and furnaces, illus- (7192) .T • .T. R. asks: 1. What does a 
trated.-Stair builders' goodB.-Architects' and dry battery con.iBt of? How is it made up? Give me all 
builders' directory. the fact. and what powders to use to bring out the elec-

The Scientific American Building Edition iB issued tric spark. This must be a dry battery and a small one. 
monthly. $2.50 a year. Single copies, 25 cent •. Thirty. Give me the coot of its make up. A. There are no dry 
two large quarto pages, forming a large and splendid cells. that is, cells containing only dry powders. The so· 
MAGAZINE OF ARCHITECTURE, richly adorned with called dry cells are usually Leclanche cells ill type. They 
elegant plates and fine engravinge, illustrating the moot are made with a rod or strip of zinc and a plate or cylin
interesting examples of Modern Architectural Construc· der of carbon. These are immersed in a paste composed 
tion lind allied subjects. All who contemplate building, of a. saturated solution 01 sal ammoniac in water, into 
or Improving homes or structures of any kind, have in which plaster of Paris, gelatine, or some other subatance 
thiB handoome work an almost endless series of the iB stirred till the liquid Is held so tbat it will not rnn out 
latest and best examples from which to make selections, if the cell is upset. In a sense it is dry. The coot de
thus saving time and money. pends on size, materials and make.up. It IB not possible 

The Fullness, Richness, Cheapness and Conveuience to give figures. See a valuable paper on dry cells in 
of thiB work have won for it the LARGEST CIRCULATION ScIENTIFIC AMERICAN SUPPLEMENT, No. 1001, 10 cents. 
of any Architectural Publication in the world. Sold by 2. Also give me a few prinCiples of how to deal with 
all newsdealers. MUNN & CO., PUBLISHERS, pyro-electricity of certain minerals possessed with the 

361 Broadway, New York. electric heat and form a brush glow spark. A. There are 

In making the Baume scale. You can ea.ily determine 
the matter experimentally. Bring your liquid below 60° 
and heat it very slowly, stirring to keep it uniform in 
temperature �hroughout. Observe both thermometer and 
hydrometer and record the readingB of hydrometer for 
temperatures from 60° to 80", or, in fact, as high as 
you need In your work. You will then have a table of 
corrections for your hydIOmeter. 

(7196) N. E. S. asks: Will YOIl please 
publish, in "Answers to Queries" in SCIENTIFIC AMERI' 

CAN, the formula for making the hectograph? I have 
been a reader of this valuable publication for over three 
years past. I have noticed this formula in one of my 
papers, I think, but, as some or my papers were acci
dentally destroyed, I lost the formula. A. Formulas for 
hectograph compositions are given In our SUPPLEMENT 

num herB 438, 1092 and 1110, which we can supply at 10 
cents each. 

TO INVENTORS. 
An experience of nearly flfty years. and the pre para· 

tion 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 tbe patent laws of the United States and 
all foreign countries may be had on application. and per
sons 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., office SCIENTIFIC AMERICAN. 
361 Broadway. New York. 

INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

AUGUST 17. 1897. 
AND BACH BBARING THAT DATB. 

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

������'la'r�;t'"�t��j.:;.f.lV�l· ::'k J1�':.�ii::::::: �:t� 
Acid and making same. Lrimethylbenzyl uric, E. 

�·iscber .............. .............................. 588.412 
Adding macbine. C. H. Bigelow ..................... 588,200 
Adding macbine. W. J .  Enswortb ............ ..... 588.409 
Advertisements. machine fur exhibiting mova-

ble. H. I •. Peters .................................. 588.172 
Air compressor, Y. H. Spencer ....................... 588,296 
�!:\�':l t�:�. ����rJ�,uO-'girter ..................... 588.167 
A nvil. guide, J. I •• Tbomson ........................• 581;,505 
Ash conveying apparatus ... �·. J. Weber ...... ....... 588.518 
Autographic register. T. ". Scbirmer ............... 588.359 
Autoharp, Taylor & Eschemann ........ ............ f>88.il66 
Axle lubricator. railway. W. Silver ................. 588.247 
�::fe °t�l'g·�.f���e������ .�. �����:: :::: ::::::::: �:tn 
Ball Hoat. G. B. Moore ................................ 588.46) 
Bar. 

e��e
b��'J.�lt:

r�ndle bar. Spring bar. Velocl· 
Bat�ries. application of solar beat to thermo, H. 
Batrefr����' i'c,;umiiiatoi-' baiieii:··············· 588,177 
Bedclothin,g retainer. C. F. Heath . . .....•.......... 588.427 
��:L.\���,U�gS.SK�el!;.����.�·. :' . '::.'. '::::::::::::.' .. :: �:tl� 
�r;;cf!��.c��He:n.t. � '.�����.�'.'.'. : .. .. .. : .. '.'::::.: .. .. '.:: =:M� 
Bicycle. J. C. Raymond .............. ..•.•.. ......... 58R.4i2 
Bicycle brake, Steele & Wbite ...................... 58t'.538 
Bicycle fork crown cover plate. C. S. Smltb ........ 588.190 
�l���l: ����::�'i! l!,:,te!U�:�Ckei: F: G: sin�i!.��: �::r4 
Bicycle handle bar. adjuotable. J. J. Rexroth ...... 588 ,242 
Bicycle or vehicle brake. 1<, Ecaubert .............. 588.270 
Bicycle stand. A. L. &10. A. Banker ................ 588,376 
Bicycle stand. H. K. Porter ....................... .. 588,2\ll 
�i���I:.St�fI��·:l.· ¥.'J!�l����:: :::::: ::::. :::::.:: �:� 
Bicycle valve. 3. A.ISteurer . . . .. . ... .....••....••.... 588,364 
Bicycle wheel. G. Haye .............................. 588,332 
Block. See Fuse block. Pulley block. 
�lg::�. 0:0�:��'1I�'W. �r:en':':���: :::�:::::::::::::: �:� 
Blowpipe. J. C. Van Blrke ..... ; .....•..••..••••..... 588.200 
Bolt or wire cutter, R.' Rowe ...•....... .......... ..• 588,187 
Bottle. A. Bourke . .................... ............... 588.216 
Bottle. G. T. Fitzgerald .............................. 588.413 
�gm:.a�o��;�KI:�{;,�W.fi'.�·iv�����t����·.·.·.:: �:� 
�gm: :�ggg:�·I�c�1rL: 'Xbboii: :::: :::::::: :::::: �:rn 
Box. See Journal box. Musical bOX. Paper 

box. 
Bracket. See Clamp bracket. 
Braldmg machine. A. V. Groupe .................... 588,(21 
Brake. See Bicycle brake. Bicycle or vehicle 

brake. Car brake. Vebicle brake. 
Brake and fender. combined. A. H. Wheeler •..•.. 588.255 
Brush. clotbes. R. T. Hewlett . . ................. .•.• 588.148 
Burglar alarm. �Iectric. C. Coleman (reissue)...... 11.626 
Burial casket, C. A. Ruebekam ..•••••••••••••. u •••• 588,482 
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Burner. See Gas burner. Hydrocarbon burner. 
Petroleum burner. Regenerative burner. 

BUrlllngnaphtha, etc., apparatus for. W. Solomin 588,191 
g:�UI���V:r�cgb. �a�: & C. K. ChristoPher .... , .,. 588.128 
Can capping macbine. M. E. Howard ............... 588.337 
g:�coJlr�::;t!m�. �n°J'':�in'' postiiiarks 'io"l et: 588,2

43 
ters, machine for, J. T. K�leen .... . ......... . . 588.152 

Cane splitting macbine. G. A. Watkins ............. 588,516 
g:� :��Yi��:':.���U�lw.ab�G�e�n. �����::::: �:i� 
Car door. A. G. Steinbrenner ..................... . .. 588,500 
Car fender. T. R. H. Johnson . ...........•....... ••.• 588,226 
Car fender. L. Mercier ............................... 1&.160 
Car fender or guard, tramway ... E. S. Wilkins ...... 588,200 
Car running ,?ear. mme. L R .• ·aught . • . .. " 588,325, 588,326 
2: s�rEp F r�vo���:k:�'n81(;n' passenger; 'Gar: 588 ,123 

tanl{ &, R ickert . .... . . .... . ......... . .............. 588.417 
Car window. railway. S. S. Bradshaw ............... 588.543 Carbonizing machine. A. H. Eyleo . . ....•........... 588.136 
Carbureter. D. Best . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . .. 588 .381 
g:�iJ' g":;!::J�:�gv��Pb�bs�n S�1':omiiei;:::::::: �:� 
g=�d�:e 1i1�Y�:��:�lca· .. .;: ........................ 588.4

43 
g:�:t

er:��e':'b� 1"a"ri'�g:�: .� .. ��':'.'��:::::::::::::: ��n 
&ao,::�ll�n��v�g�?� 'f��i�r�:�: .�:.� .. �����: �:� 
Chain buc'fret. A. W. Robinson . . .................... 588.531 
Chair. See �'oldlng cbair. Rail cbair. 
Cbamber vessel attacbment. W. H. & G. M. G .  

Weston ........... ...... ...... .................... 588,304 
Checkrein book. A. W. Laugblin .................... 588,341 
2£t���:{e

C�;dp:.·�c���:¥�(iipping: P: piltiou� 588,4
92 

lias ........................... .•.... .. ............... 588.349 
Churn, N. Ofer .... .................................... 588,286 
Cburn dasber. W. Dulin .............................. 588.408 
Churn motor. A. B. 'I'a1bott .. ........................ 588.193 
Cigar wrapper cutter. E. Ro bards ... ' "  ............• 588,'77 
Clamp. See RS11 clam�. W lle clamp. 
g:::'J'e�ra��:\J�e:\)f;��r!ner ... 'Disii 'cleaner': 588,401 

Rake cleaner. 
Closet. See Water closet. 
Clothes wringer. W. A. Lippold.... . ............ 588.453 
Coating sbeet metal plates. apparatus for. Rob' 

erts & Stoddard. . . . . . .. .. .. . . . . ... ........... ... 588.478 
Coffin raising or lowering device. J. H. Zook ...... 588,3Oi 
Colors. developlIljl( uo, A. Wein berg .... . .. ...... .. 588.203 
Column or other structural BUPPOrt, composite, 

W. M. POindexter............ ........ .. .. . .. .. . .. 588,290 
Comb. See Currycomb. 
8g:��';�fb�ne�i;�e?·f·G�:�.·.·.·.·.·.·.·.·.·.·.·:.·.·.·:: ....... : f:::Wl 
Condenser. steam engine, ,V. T. Snell .............. 588.497 
Conveyer. C. Thompson ..... ......................... 588.297 
g��i�� "J:!rc!?�:,ff3l ��:r:l' Bacon:: ::::: :: :::: �:1m 
gg��!�ia�fec:��Vt��:�:�������:::::::::::::::: �:m Cov::a::i,Iir.tf:. �;b�J':���: .�����: • •  ���� • .  

s
.�.� 588,407 

couJ'J�';,�in��e Car coupling. Pipe coupling. Tbill 
Culinary utensil. C. R.Jones ........................ 588,410 
Cupboard. F. C. Geiger ............................... 588,I:l.� 
Current generator, direct. B. G Lamme ............ 588,2i!1 
Currycomb. L. Powell .................... ............ 588Nfl 
Curtam adjustable. G. G. F. Boswell ................ 588.:;9J 
Curtain tlxture. T. H. Uoyd ......................... 588.454 
2������x§��1;!eu��?cb:��.ci;�hioii: ............ h88,244 
Cutter. See Bolt cutter. Cigar wrapper cutter. 
��l:-d�i..!\n����iiaiiiiim:W: it Trengrove::::::: �:f6J 
rk���le�J�:e �ia�h��i,�rF:·W·:Keiiier:::::::::: �:1rl 
�rs� �1�a��lr�'kr\I�·Jan��rtf.:: :::: ::::: :'::.:'::::::.:: �:� 
B::g� �':-d-!-��tg�;/!a���kl�fioi-·clie·ler:::::::::::::: �:M¥ 
Drier. See Tobacco stem drier. 
Drill. See Grain drill. 
Dust from air. apparatus for separating. J. E .  

Mathewson ......... . ............................ 588.457 Dye. bluisb scarlet. I. Rosenberg ................ ••.. 588.180 
Dye. brown substantive. I. Rosenberg ............. 588.183 
Dye. gray. A. Coben.!.. .............................. 588.397 
Dye, mixed substantive. I. Rosenberg ............. 588.182 
Dye. reddisb violet. I. Rosenberg ................ .•. 588.181 
Dyeing. V. G. Bloede .................. .. ............ 588.387 
Dyeing anUin black. V. G. Bloede ................... 588.388 
DY�:�cg. ����o�C����:.���������::.��.I����: 588.491 
Eaves trough hanger. D. P. Isham .................. 588 .151 
Electric contact device. D. S. Shallenberger .. . .... 588,188 
Electric currents, method of and apparatus for 
Ele;,r:�I�T.);,i:J:,G���ic�!I�of..?���.�::::·.:::·.:·. �:��� Ele��1i f:r:'[a��r�h'�r�o����� ����.�� ������.���: 588.400 
Electric berb pad. A. Roedel.. ..... . .. .. . ...... . .. . . 588,479 
Electric lights. carbon holder for. O. S. Moss ...... 588,233 
Electrical apparatus. protective appliance for. A. 

S. Williams ........................................ 588.200 
Electrical conductor. J. D. Bishop ... . .... ...... .. . 588,:182 
lc'lectrolytlc apparatus, E. Balbach. Jr .............. 588.5 24 
Electrolytic process and apparatus therefor. C. 

Kellner .. . ..... ........... . ..... . . . . .... . . ....... .. 1&,276 Elevat.or controllers. means for locking. T. G. 
Turner.. . . . . ...  . . . . .  . . . .  . . . .  . . .  . . .  . . .  . . . .  . . . . . . . . .  588,540 

Enamel. device for supporting bath tubs when 
applying. W. C. Defielman ........................ 588.40£ En��eat ::::

in
��mlt�:a��nst���n:nrd��.e engine. 

Engines. brake wheel for hOisting. G. S. Binckley. 588.261 
��::;���� d��:�e�"eiiia����"""""""""" 588,350 
Eyeglasses. Prudden & Jensen ...................... 588.175 
Fabric. See Sti1fening fabric. 
Fan attacbment. C. E. JlIayo ......................... 588.282 
Faucet. R. Rowe ...................................... 588.:157 
Feed water heater, locomotive, J. B. Barnes ...... 588.377 
��:�i:i:t,';;e�g:;:a�:-n,t����aie.:::::::::::::::: �:�� 
Fence. combined hedge and wire. D. W. Crider et 

al ................................................... 588 • .wo 
J:��:r.8:e��al��der: ............................ 588,195 
�'ire engine, electriC. G. W. Cox ............... ....... 588.399 
Fire escape. A. Boemme!.. .......................... 588.889 
�'Ire screen, J. H. Havecotte ........................ 588,146 I']ush switch , I •. Heck .. '" ........................... 588.428 �·olding cbair. T. A. Matthews ................. ..... 588,159 
t:�!��� ��!\!��� ��;����i!e�����{�JOk or b88

,17
4 

bag frame. 
Fruit gatberer. W. J. Tbomas ....................... 588.197 
Fue�is°:o����.rA�pl:����� .. ���.������i.�� .. ].i���� .. �: 588,178 
Furnace. See ElectriC furnace. 
Furniture. �'. A. Woods ................... ........... 588.208 
�:',:eb!��!r!i;:,·l�c���n,:,a,:,::::·.·.::·.·.:·.::::::·.:: �:� 
Gao apparatus. J. Leede................ ............ 588,15-1 
Gao burner. dry oil. C. H. West ...................... 588.5� 
Gao from carbids, generating. E. �'. Mackusick .... 588.230 
8:: �:��f::�u:�::l,l��:u�·tr�������ivaiioo fo':: 588,

5,'15 
H: Klkow ........................................... 588.227 Gate. See Hinge roller gate. Railway cattle gate. 
Water wbeel cylinder gate. Water wlleelreg· 
ister gate. 

Gate. E. A. Brandenburg ............................ 588.544 
g:�'iitier�.

u��U8rioe::. : .... :: .... :: ............ : ...... :: .... :::: �:l� 
�:�l�f: ��a�:t'i.���eW�·S�R���::.��::::::::::::::::: f::;it

6 
Generator. See Current generator. Gas genera

tor. Steam generat.or. 
Glass articles. apparatus for manufacturing. H .  

Brooke . ............................................ 588,318 
Glass articles, apparatus for m a n  u f a c t  u r i n J;l'  
Gla���:5�1Jf;,:'J:illrOOke· . .. .. .. .. .. .. .. : .. .. .. : .. .. .. .... .. .. ........ :: �:li� 
GOl�b���rel��:�p:"�I�:.r:Jrl�ilt��e�.����. ��.� 588.476 
Grain drill. C. H. Pelton . . . . . . . . . . . . . . . . . . .. . . . . . . . ... 588,240 

��:��. 'W� Il."8,t;;!cb�·.�:. :.����.::. ':::::: :::::::::.: �� 
g�r�f;,��::'c'h'1;,!: ;u�:i.�t�s

c: ·F.·Sper};:::.::::: �:� 
8�����ri��fagg ���t:n�:<}�r' 'leve'r: ¥:. G: 588,380 

Bennett ............................................ 588,315 
Gypsum rock to imitate marble. treating. G. W. 

Parker .............................................. 588,287 
Hammer. mechanical or drop. C. Gruber .......... 588J422 
Handle. See Caoket bandle. 
Hanger. See Eaves trough hanJ;l'er. 
Harness work. setting tool for. J. L. Tbomson .... 588.369 
Harrow. disk. Bissell & 'I'homson ................... 588,383 
Harrow. riding. Sturgis & Taylor .................... 588,192 
Harvester shock binding and ejecting mechanism. corn. W. M. Piatt . .... .. .... .. . . ...... ........ .... 588,469 
Hat brim stifl'Olllng macbine. E. S. Alvord ......... 588.372 
Hat. sunsbade. R. Ray . ......... .................... 588.241 
Ha��r.ri���';tz':':�'.����. �:.�����. ��. �.�i��: .�:. 588.523 
Heat engine, S. A. Reeve...................... . ... 588.2'.13 
Heater. See Feed water beater. Water heater. 
Hinge roller gate, J. Askew ................. ......•. 588.374 

(C<>ntinued <>n page 142.) 



ORDINARY RATES. 
Inside Pall'e, each in"ertion, - ')'!J cent" a line 
Back Pall'e. each in"ertion, - - $1.00 a line 

IT For 80me classe8 of Advertisements. Special and 
HigheT rau.s are required. The above are charges per agate line-about ei�bt 
words per line. This notice sbowB the widtb of the line. 
rrs��e�;� �� ��t���erat:r:e�a�nr: rrn� g;a:!e�����: ment, as the letter press. Advertisements must be 

�g�T�� tg�p����tr:��� f\���:t� :::�fB r:'u��ur8day 

CATALOG UES
A-Wood-working Machinery. B-Lathes, etc. 

SDECA FALLS MFG. COMPAn, 
005 IYnter St .• Seneca Fnlls. N. Y. 

LPCWER & FOOT I SHAPERS. PLANERS DRI LLS 
ATH E S.l �DC��NM,��P 2�';!L'J�ul9�t� 

5 E: BASTIAN LATHE C O  120 CULvtRT ST. C I N C I NNAT I .  O .  

SOM ETH I N G  N EW AND GOOD 
HALL B'CYCLE STA N D  For Cleaning, Adjusting or Exhibiting Bicycles 

�':'�W:p!��\g.':.'d���eiJf!�Ye 'ro !��d:;'dJ� 
of wheel. All parts of wbeel accessible. 
Saves back-hreakiDll labor in cleanin.z. 

Price $1.25. Send for circular. Liberal d iscoun (. to dealers. :U1Inufactured by 
WALWORTH MFG. CO .• 

20 01i>erSt.,  Boston. Mass .. U. S. A. 

SOLD EVERYWHERE.� 

Wim_s' Shaving SUd, 25 eta. 
Ge •• Ii ... Yankee Sllaviag Soap, to c:ts. 
LuXW)' Shaving Tablet, 15 c:ts. 
Swiss Violet Shaving Cream, 50 c:ts. 
Jerse, Cream (Teilet) Soap, I5 eta. 
Williams' Shaving Soap (Barbers'), 

6 Round Cakes).,l lb., 40 cts. Exquisite also for toilet. 'uial'cake for 20. stamp 
TH E J .  B . VV I LLI A M S' C O . ,  

G L A S T O N B U RV. C O N N  
... v '"  54 .,Q(Ar H;J::St L - T W  SY{l'I[ Y If;I ("lARlN("[ • 

TWO PATENTS FOR SALE.  �.J'� hie Hlcycle Patents ever knoWJ). One In m�e worJdwlue; 
otber,_wonder of the worlcL Acetylene. BoxTJ3. New York 

TRANSITS AND LEVELING INSTRUMENTS. 

PLUMBERS' IRON LEVEL Wiil\J::�bh' 

1tl._ .. IIII.JIIII' .. ' .. __ I1I'W·.I .. _IIIII.El: .. lall of '''' piping. Price '2.25. Size 12 Inch. Bor book on the level 

C. F .  RICHA RDSON & SON, 
1'. O" Box 9,.')', . ATHO L, MA"'S .. U, S. A .  

Water Emery 
Tool Grinder 
PI�I:r ��qg�r'�.l'·io 

n�u v�:;'\t wl1fg water. Always ready ?or use. Sim-
r�e����i8���ruction, ll:ost emcient 

IT" Send for catalcQue and prices. 
W. F. & JNO. BARNES CO. 

1 999 Ruby St., Rockford, III. "Queen" Builder's Transit 
$ 1 00 

IM PROVED TRANSITS AND LEVELS Gradua.ted ent,rely on our large divid .. 
IIljl( elljl(ines. Special award at World's 
Fair. All kind. of Enjlineerinjl. Surveyinjit' and Draft imr Instruments and 
Mater;a.l.. 220 p. Illustr"ted Catalogue mailed free only If tbis ad. Is mentioned 

OUE�:N &: CO . •  luc.. . 
1 0 1 1  U h e  .. tll llt St" Phi l ad elphia 

ACETYLENE APPARATUS.--ACETY-lene nunlber of the S C I It:\TIlI'[C AM KHICAN SUPPLE
)I ES'T. - describiuJr. With full i l lustrations, the most recent. simple. or home made and commerCial apparatus for R'eneratm" acetvlene on the IHr�e and sma.1I Reale. 'l'be JZRS fL8 made .for and used by the mlcrOBCOpi!!lt and Btudenq its use In the maR'iC lantern. rl'he new French table lamp makinR' its own acetylene. Contained in 
SCIE�TIFIC A,)J itHICA:\" SPPPLEllENT. No. lOJ ,. .  Pr�ce 1 U  cent!'!. '1' 0  be h a d  n t office. -----------------

Everytbing you want to know about 
every Tool you can think of. Our new 1897 Tool CataloR'ue is a verit.bie Tool Encyclopedia. A com· 
plete Tool List for Metal Workers 
and Mechanics of all kinds. Hand
somely bound in cloth, express paid 
on receipt of .1.00. Money paid tor 
book will be retunllil!l!l witb first order amounting to '10.00 or over. 

Montgomery & 00. 
MAKERS AND JOBBERS IN FINE TOOLS 

1 QG FuLTOII STIIEET, N EW YOIIK CITY, 

I titatifit �tutritJlI. [AUGUST 28, I&}7. 
Hook. See Cbeck rein book. Singletree book. 

WblMetree book. Hot air motor. W. Trewbella . . . . . . . . . . . . . . . . . . . . . . . .  588.509 
Hub sbield. A. P. Morebouse . . . . . . . . . . . . . . . . . . . . . . .. 588.163 Hydrocarbon burner, J. Leede . . . . . . . . . . . .. . . . . . . . . . �,155 Ice cutting apparatus. E. �'. Brown . . . . . . .. . . . . . . . . .  588.� Indicator. See Door indicator. 1.'imepiece wind· ing indicator. Watch winding indicator. Indicator. A. H. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 588.2.» 
Iron. See Switch iron. 
lrrillator. tree. H. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.278 
Jack. See l.ifting jack. Scaffolding jack. Wallon 

jack. Joint. See Rule jOint. 
. It.r�."''§:.:'�t,�'l.y,��n & Wainwright . . . . . . . . . . . . . .  588.529 

��:fringS:;.ea��I����.k�it';;Ok . . . . . . . . . . . . . . . . . . . . . . . .  588.393 Ladder, fruit picking, A. Cole . . . . . . . . . . . . . . . . . . . . . . .  588,1110 
�.:�g.�.f d�:�i�a.i'd:'� ¥.. J.lW�8ii· .. ::::::::::::: �:t� 
t:�c.°��:e:::8,'6:1.h�ll�.i.y:::::::::::�:::::::: �:ftrJ Lamp wicks, raising mechanism for center draugbt. W. H. Ginder . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.HO Land rOller. H. 'I'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,194 I�eather dressing machine, morocco, H. A. Quig-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.471 Llftinll jack. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5&1.212 Ligbtning arrester. C. C. Cbesney . . . . . . . . . . . . . . . . . . .  588.a20 
Line bolder. Bean & CooIL . . . . . . . . . . . . . . . . . . . . . . . . ... 588.378 IJoading or unloading machine, F. O. Kil(i[ore . . . . . . 5b8,277 Lock. See Bottle stopper lock. Combination 

lock. Cylinder lock. Nut lock. Oar lock. 
Sasb lock. Switcb lock. 'I'runk lock. 

. 

Loom shuttle box operating mechanism, B .  Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.494 Loom sbuttle cop skewer. C. F. Roper . . . . . . . . . . . . . .  588.179 
Lubricator. See Axle lubricator. Mail catching and delivering apparatus, W. L. G .  

Malt�R�.
b�: G: ·To;,pie;.: : : : : : : : : : : : : : : : : : : : : : : : : : : : :: �:� Manboleand cover. J.·T. Cullen . . . . . . . . . . . . . . . . . . . .. 588.400 Ma��::s :i�C���c�ra�':le�����.��i.����� . .  �.l.l��� 588.265 Mecbanlcal movement. W. H. H. Knigbt . . . . . . . . . 588.447 (Medical.) Apparatus for treatment of diseases. 

H. Sancbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.483 
Mill. See Windmill. 
����n':�1����e�ic �·fb:ra�yl����g· making and 588.510 

sbarpenlng. W. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.185 Mop bolder and wrinl1er. G. G. Scbroeder . . . . . . . . . . 588,5.'14 Mop wringer. W. E. Grigg . . . . . . . . . . . . . . . . . . . .. . . . . . . . 588.141 Motor. See Churl l motor. Hot air motor. Water 
motor. Mowing macblne buncbing attacbment, J. M .  Doddridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.321 

Musical box, I.. Hossly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5e8.4:13 .Nail machine, wire, E. S. Morton . . . . . . . . . . . . . .  - . . . .  588,462 Nails, machine for making continuous lenJlths 
of wire, 1. �·recbette. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.137 Needle for weavii cane fabrics, E. G. Watkins 588,515 

Nut lock. D. C. Ben aOlln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.314 
Nut lock, Ka Vear Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . 588.338 
Nut lock. A. Mireault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.346 Our, M. II'. Davis . . . . . . . . . . . . .  _ . . . . . . . . . . .  . . . . . . . . . . .  588,220 
Unr lock. Lofberg & Mclntosb . . . . . . . . . . . . . . . . . . . . . .  588.456 Oil extracting apparatus, V lLuchey & De Mio-mandre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,299 Oili*�n���.i�.� . ��� .���.� .�������: .�������i�,.� ... �: 588,445 
Operator's seat. �'. Bel l . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588,.'i25 
Ore concentrator, 11. M. Waer . . . . . . . . . . . . . . . . . . . . . .  588,252 
Oversboe. A. �'. Marsb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  588.158 Ownership indicating device, C. F. SteeL . . . . . . . . . .  588,537 Oyster or clam ton�s, automatic, Steeves & 

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.5:19 
����'1::�\��t�f��tu�ar. E. Nickerson . . . . . . .  588.168 

Paper box, J. M. Guilbert . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.423 
pap:l������ ��i�l�:�: .���.������. ��������� .�.� 588 ,452 Paper Into sheets, machine for cutting, �'. Meisel 588,283 Paramn vessel, M. A. Emerson . . . . . . . . . . . . . . . . . . . . .  588,324 Pasting macblne. W. B. Howe . . . . . . . . . . . . . . . . . . . . . .  588.434 Pen extractor. J. R. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  588.308 
Petroleum burner, H. Kretschmann . . . . . . . . . . . . . . . 588,449 
Pbospbates. treatment of. G. De Cbalmot . . . . . . . . 588.266 Pick, miner's, W. H. Kelso . . . . . . . . . . . . . . . . . . . . . . . . . .  588,339 Pipe. See Blowpipe. Pipe bending macbine. H. E. Fowler . . . . . . . . . . . . . .  588.223 Pipe coupling. A. W. Finlayson .. . . . . . . . . . . . . . . . . . . .  588.411 Pipe. machine for making spiral riveted, L. W. 

Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.236 Pipe.wrencb. H. H. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,4R4 Piston. B. F. Wilson ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bSR.256 Planter. J. D. Scbofield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.486 Planter. cbeck row. W. L. Beall . . . . . . . . . . . . . . . . . . . .  588,313 
�!:'.:'.;�Itl�f�:I,";�\;,�. �t.Bl�����k: :  : : : :  : : :  : : : :  �:� 
Pocketbook or ball frame. C. Hierinll . . . . . . . . . . . . . .  588.:�"Ja 
Popcorn popper. N. Rossi . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.186 
Post. See l:4'ence post. Power converting mechanism, B. J. Ross .. . . . . . . . .  588,481 Precious metals from their ore!\, separating, G. 

M. Westman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.204 Press. 8ee Printing press. Pressing device, 1. N. Bundren . .. . . . . . . . . . . . . . . . . . . .  588,125 Pressing machine, talior's, A. N. Bresel . . . . . . . . . . .  588,317 Printlng machine. Meisel & Cb"pin . . . . . . . . . . . . . . . .  588.284 Printing press, W. Scott. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,487 

�:�,W���,g��s"G�itg�'l,������::� .. �: .������I::: : : :  �;� 
Pulley covering. B. C. Morse . . . . . . . . . . . . . . . . . . . . . . . .  588.232 Pulp grating machine, J. C. Kemp . . . . . . . . . . . . . . . . . .  588,a-40 Pump. S. M. Cbase . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  588.218 PumI> valve spring. J. E. Matbewson . . . . . . . . . . . . . .  588.456 Punch and numbering and dating device, ticket, 
Radf..t�,:.Dw���flarber .. : : : : : : : : : : : . :: : : : : : : : : : : : : : :  �:� 
��ll �raa.:,rp.Jg:.:r���"M,;;.;.i8: : : : : : : : : ::: :  : : : :  : : : : : : :  

588.
300 Rail. detector. S. H. Stupakoff . . . . . . . . . . . . . . . . . . . .  . 

Railway cattle gate. Westmoreland & Strange . . .  . 
Railway cattle guard. B. �'. Parker. . . .  . . . .  . . .  . . . . . .  • Railw"y. eleetric. R. M. Hunter . . . . . . . . . . . .. . . . . . . .  588.528 
��ll::; �f���?n�:���t�c� rl:i .��.���: : : : : : : : : :  �:� Railway switcb. G. M. Ervin . . . . . . . . . . . . . . . . . . . . . . . .  588.410 Railway switch operating device, G. M. Patter� 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 588,467 Railway system. electric. Claret & Vuilleumler . . .  588.396 Railway system, electrical, W. B. Purvis . . . . . . . . . .  688,176 Raik���ir�����.�����.����� ��i". �?r
. �1.������: .I:: 588,Ml 

Rake cleaner, W. H. Green .. . . . . . . . . . . . . . . . . . . . . . . .  �,330 
Receptacle for plastic or other materials, R. 

Cowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 588,545 
Recorder. See Speed recorder. 
Recording instrument, W. Thomson . . . . . . . . . . . . . . .  588,251 
Reel for dress faCings, ribbons, etc., H. B. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.162 
Refrigerator. E. H. Giesy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.139 Refrigerator car ventilator, E. T. EarL . . . . . . . . . . .  588,134 
Regenerative burner. Gordon & Swift . . . . . . . . . . . . .  588,272 
Register. See Auto�aphic re�ister. Cash regis· 

ter. 
Registering device. T. J. Houck . . . . . . . . . . . . . . . . . . . .  �1liO 
Rbeost.at controller. automatic. R. Wilson . . . . . . . . 588� Riveting tool. band. J. L. Tbomson . . . . . . . . . . . . . . . . 588;3'10 
Roller. See Land roller. Separating and busk-Ing roller. 
ROlling mill feed table. S. V. Huber . . . . . . . . . . . . . . . .  588,225 
Rotary steam engine, J. Davenport . . . . . . . . . . . . . . . . 588l3'l Rudder. A. Vlert . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,.'i12 
Rule and· circle ' marker, combination tape, J. 1£. 

Clougb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.129 Rule jOint. C. E. Riecker. . . .  . . .  . . .  . . .  . . .  . . . .  . . .  . . .  588.294 Saccha.rine juices, apparatus for defecating, J. B. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.521 Safe. J. W. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.23; Sander. T. F. Reilley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.355 1 
t:� {,\'����rT�R�'iIae\����::: : : : : :  : : '. : ::::: : :: : : : : : :  �::r� Saw machine, sweep or shaping, A. Waecht-er . . . .  588,201 Scaffolding jack. A. O. Manning . . . . . . . . . . . . . . . . . . . .  588.345 Scale. computlnll. W. R. Dunn . . . . . . . . . . . . . . . . . . . . . .  588.526 
Screen. See Fire screen. 
Scytbe beel and fastener. E. E. Wilson . . . . . . . . . . . .  588.257 
Seal. E. J. Brooks..  . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  588.392 
Seal. bottle. C. W. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . 588.269 
Seat. See Operator's· seat. Seed distributer. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . .  588.367 
������ti::.���Ih��t�lt��g�f.::sF.A�,. �:;::'��J: '2<i �:1� Sewing macbineclutcb. J. Hlf:bam . . . . . . . . . . . . . . . .  588.275 SewlI������.� . .  ��.�":? .��.�� ��. �.,:,:h.���.�:.�: 588.15.1 
Sbaft. variable speed cOllnter. Reeves & Hood . . .  588 • .'liH Sba���lt;:�.��t .�.�'.�. ��'.�: .���.��� ��'.�: 588.496 Sheet metal working machine, James & Rust . . . . .  588,436 Sbe:;.ta:l��f..aw.nf"'l��� . .  ��.���� . ���?I��: . ���.�: 588.151 
Sbelf. G. M. Welker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>!j8.51� 
��I��'�'o':'te�:��Yia�or�D����g:::: : :  : :  : :: : :  : : : : :  : :  �;!U 
sboe born, W. H. I.ewis .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.11;6 
���ft��· ?a�fe�:�?E�A:!'rl';I!�.���: : : : : : : : : : : :  : : : : :  �:Ws 
Sbutter fastener. window. C. F. Moyer . . . . . . . . . . . . 588.463 
Sieve. asb. M. W. Hill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.336 Sifting ma.chines, cutot!' conveyer for flour, T. C. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.468 

(CorItMlucd on JHJ(IS J4S) 

ARMSTRONI'S PIPE THREADINI 
-AND-

CUTTI NG·OFF MACHINES Botb Hand and Power. Sizes 1 to 6 Inches. 
Water. Gas. and Steam Flt-

i:',� b':,��';r�'''ff?o�:;i���,; 
univer8auy acknowl�ed to be 
THE BEST. arSendforcatalcQ. 
THE ARMSTRONG MFG. CO. 

Briqeporf' . Conn • 

"mOON" JlUTOMATIO fiR EASE £UP 
It has beveled leather washer which Insures 
�'::�ehrt c��hbte :�ga:J�':�t� a�jg:��IlKa 
screw. The sgrlng and plunger are controrled 
�l�������byn��':. t��sfe c:fceI1��� ��� 
tures are leaders of others. If you are Interested. talk to us. 

AMERICAN INJ ECTOR CO. 
3 3 1  Congress Street, W., Detroit, Mich. 

OATES ROCK . 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
50 years experience a s builders. 

GATES IRON WORKS, _':':::�����D�ept. C, 660 Elston Ave., Chicago. 

USE OF HOT AIR IN DRYING.-BY E. 
:M. Cook. A paper in which the lluthor demon!trates the 
�re,.t economy of the use of hot air over that of steam for 
��YJ�:��.ny $i�heii�frus���f6��.y t8g�?a\���n:gs���i�! 
TI FIC AMERICAN SUPPLEM"N·r. Nos. 1 022 and 1023. PriCe ]O cents each. To be had at this office and from uti newsdealers. 
SCREW - CUT'l'ING ]lIE HEADS • ELF.OPENING and ADJUSTABLE. 

The b�.t die bead on tbe market. Some advantafles over "otbers." viz. : Theyare 
• . .

. smalleri stronR'er, more compact, have no 

• 
levers 0 sprlnJl, cannot be cloJrged by 

. . 1 
chip!, are always rellable. and the price!' 
are rlllht. IT" Send (,or descriptive circu-

• �"S;��8 :U�
'
t&�I!r

f��eCU�r�Jl
a::r!�I::o� No- IT wire /lauge to 6 incbes diameter Inclusive. 

C EOMETRIC DRILL CO" W ESTVILLE. CT. 
EUROPEAN .AGENTS : l ���?���:!L���: �:::: !:rcrl�' 

We can furnish tbe LatestImproved lllyelet Machines 
�����t:�: .. SbO:.:y::�: gt�i�a�:.'!1 :J'3'�':.I��:!.! 
of Special WireworkinJl Machi&ery. ar Send for Circular. 

BLA K E  & JOH NSON, 
P . O . Box 7, WATERBURY, CONN., U. S . A .  

DORMAR'S 
VULCARIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma

chines for Rubber Stamps. We also make 
Dry Heat Vulcanizer.. Complete outfits from '10 to '1,(0). A II stlYDP and Stencil 
Tools and Suppltes. arass and Steel Dies 

m� �1�k���Po'}s��. ki���··E���n:�':,� 1� .. 1iIIIII'" :�I-
Printing Presses, with complete outfits, from '1 to $100. IT" Send for Catalogues. 

'I'U I, .T. F. ,,, . DOK!U ,' N CO. 
121 E. Fayette St., Baltimore, Md., U. S. A. 

Good Taste 
In tbe selection of Hardware adds to tbe pleas
ures of home. A selection from U SarK'ent'8 
Book of Desill'ns" means tbat tbe best bas 

::'i.�':l c�.:'��ti� �gPAA����'� �08�.,s�n&z.:i� bers Street, New York. 

ACETYLENE GAS A�D CARBIDE OF 
Calcium.-AJI ubol1t Lhe new i I Iumin:lDt, its QUIl)iries. chemistry, pre!sure of liQuefaction, it! probable future, expertnltmts pertormed wit.h it. A mOst valuable serips of arncles, Jl iv inlZ m cumplete form the particulars of th i!il �ubject. Apparatus lor makin� the R'as. Contained III SCIKNTU'IC A M EHICAN SUPPl,EMI£N'l', Nos. D1I�. 
1 004. 1 00,., HIl'l, 1 0 1 4. ] 01;),  1 0 1li. 1 U'l'l. 
1 0 ;1:; nnd 1 03�. 'l'he most recent apparatus of Sirupie and more elaborate type described and i l lustrated in speCial acetylene Supplemellt No. 1 0.j 1.  Price 10 cent! euch. fl'o be had at this office and from all newsdealers. 

.DRILLING MACHINER� 
....ANU'AC TURED BV 

WILLIAMS BROTHERS. 
ITHACA. N.V.' 

unlu..,r�n OR ON SIU.S;FOR 
SHALLOW WRL5, WITH 

OR HORSE POWERI. _._::.-::.:."",� ,.0.. AT" 

moOtS Jlny Way You [ik� I 

ELECTRI CITY 
Machine Design; Stationary, Locomoth'e and J;j;;;;:�.",,� 
)I.rine Eugineering; loliniug; lolechanical and 
Architectural Draw'g; Architecture; Plumbing; 

���!i�ip�l. 31 COURSES �Y�:��� 
Engineering; Surveying and Mappin g ;  Sheet. 
Metal Pattern Cutting ;  loletal Prospecting; 
Bookkeeping ; Shorthand ; English Branehell. 

:t!d;bO GUARANTEED SUCCESS, 
re .. Moderale. Ad •••• e or 1.ltallll .. t •• 
Cinular Free; Seau mbject UOU wish to stud.,. 
l.t ..... t1ollAl Corrcspondeftu 8f!bClOI .. Box 942, 

MIC HIIAN COLLEIE OF MINES A State tecbnlcal scbool. Practical work. Special facilities for men of age and experience. Elective system. 45 weeks a year. Non-resident tuition $150 a year. 
For Catalogues, address 

OR. M E. WADSWORTH, PreSident, Hougbtl)n. Mich. 
WASHINGTON, D. C •• Blls8 Building. 

Bliss School of Electricity 
The only Institution teachin� practical electrtnal engin .. 
eerin� exclusively. Laboratory equipment excellent. 
Cour�es open October 1st. Catalo�ue on application. 

HOUTS AUTOMATIC TELEP H O N E  SWITCH ES Some of its advantages: 1st. It Is s�rictly 
����:�'f.·m�guJ� s�c'h���ld.dO�d. 'b�� 
nectlon between subscribers is direct and 
instantaneous. (th. No cE:'ntral omce ope· 
fr;��.

to �r��' 'l[:lo::;; ���rr:Ji�����;-tSeaci service at all hours of day or night. Uf"" Tbls appliance Is sold outrlgbt or Jeased, at option of customer, and fully guaranteed . IT" Send for lllustrated Circular S. A. to 
Houts Automatic Telephone Switch 
Co., Parker, So. Dakota, U. S. A. 

THE CHICAGO DRAINAGE CANAL.-Description of a great en�ineerin� work undertaken to 
��il���lr�:t��i���:in(�6���li��dtl�� §�i��il�\� :�ff.�r� 
CAN 8lTPPLl<�l\IENT. No. 1 0 I "'. Price 10 cents. '1'0 be had at this Office alld from all newsdealers. 

Buy Telephones 
THAT ARE GOOD ..  NOT ..  CHEAP THINGS." Tbe difference In cost Is little. We lIuarantee 

o��yg:fr��: :yn:a���r��t�:. �u�,�;�����rs tee and instruments are both llood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2 60-264 South C lintnn St .• ChIcago. 
Largest Manufacturers of Telephones 
exclu8ively in the United States. 

The Berkefeld House Fi lter. 
The only .Filter BemlWlng Typhoid and Cholera 

Bacilli. Tested and Indorsed by many leading autborltles In Europe and America. It gives a continuous flow of filtered water, absolutely free from Jlerms. 
��rne��Yt�:���l:a"te a�f;'f.l':nril�:J:; cylinder. Cylinders can be sterilized by 
boiling In water for one hour. I';end for 

�ii��c':,�� l1J"iAa� �t� ::!.k�r:�: 
See IUU8. Ariicle in Scientijlc American. June 23, 1891. 
PORTABLE SINGLE RAIL SURFACE RailwRY. -Detai ls of construction and de�cript i l ln of rol l ing stock of a new system of portable railway which may be laid upon ground t·hnt has received no speCial prepa,ratioll for its reception. With 1n illustratioDs. Contained in Sf'IENTIFlC A)I F.RICAN SOPPLEl\IENT, No. 
t 0 1 4 .  Price 10 cents. To be h"d Ilt this oMce and from 
alJ newsdelllers� 

Experimental Science 
By  GEO. M .  HOPKINS. 

17th Edition Revised and Enlarged. 

. :��� �OR M A N  " DU P L EX" 840 pages. 782 fine cuts. substantially and f 
("an be used either horizontally or verti. 1 
cally or at any angle. 'I'bat's tbe "reat 

M ILLINC MACH I N E .  d I h b il tt saV2S time. tools. and Oxtures. and will beautifully boun . Price in c ot , y lila , : ��Jg::��. ���o';::t ��Za�r;����,���; $4. Half morocco. $5, 
. serviceable. and "atl.factory In every way. 

ThIS' splendid work I'S up to the times. ." Waltham Watch Tool Co� Springfield,Mass 
It gives young and old something worthy of 

THl<.: TIN PLATE INDUSTRY IN THE thought. It has inftuenced thousands ot Unlteq StlLtes.-:\ n mtere��mR' paper, showm� the ex· . ' . . 
th':���I��rlv.d:;�';t:'.;"�;:in':.�. ���I1�I.:'ti l����nit"od��t,'lh i� I men m the ChOIce of B: career •

. 
It WIll gl�e 

t�':'S'�n�.nt���,�,:;,�s it:Sc':�)�i��F\�dX���I.;r���8���:: anyone, �oung or old. mformatIOn that �ll 
MENT. Nos. 1 0 1 9. t O'-l0, ] 112 1 .  1 0'l'l "nd 1 0'l3' 1 enable hIm to comprehend the great Im-Price 10 cents each, or 50 cent'1 for the series. �ro bp. had . 

h at this oftlce and from al l newsdealers. provements of the dOl.y. It fUrIllS es sug, 

D Y N A M 0 S gestions for hours of instructive recreation. 

For Lighting and Plating 
20 IIgbt , 40.00 50 ligbt - 75.00 100 lIgbt - 125.00 

MOTORS 
� b. p .. I1.'i; � b. 'p" $25; i h. p .• NO; 2 b. � .• *lU. 

2!:���&tiyt�8.;8�LEc'!iRI c�eg: 
11 &1  .. ltlll. AablaDd Ave .. Cbi_.W. 

Send for illustrated circular and 
compfete table of contents • • • •  

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

SCIENTIFIC AMERICAN, 
B�OADW A Y. NEW YORK. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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L�e�t����f r:.����,itb����.r{}�:T.:I"b'i�:�::,':fe:�� 
���I"t�j}:;.���'r.d�����.elrEKI��'j�"i:letPf1!,�t�g� German of Drs. Winckler, Elsner, Heintze, �ierzlnskl, 
�mli":.nT. \����':. %dH�Wl�::-:'�: W�'� p't�f>I.t!��(r.r. 8ecretary of tbe Franklin In.titute. Pblladelpbla. IlIu.trated by 18 en�aving., one volume. over 500 pa�e •. 
!�o�':.��f:r a�o��'!.�'!.��a����fhafJ I� �':'l�K;:�:; of matter. 

Price $2.00, free of postage to anll address in the world. 

tJ!t:01 t'i![;1��#�nf����"g:���I}i�
b
�J �.,.or:; 

to any one in anll part of the World who will fumi8h hi8 
address. 
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H E N R Y  CAREY BAIRD &. CO. , 
INDUSTRIAL PUBLISHERS, BOOKSELLERS &' I M PORTERS 

8 1 0  Walnut St., Philadelphia, Pa., U .  S. A. 

Rtady $tpttmbtr I$t.---

M A G I C  
Stage Illusions and Scientific Diversions 

Including Trick Photography. 

COMPILED AND EDITED BY ALBERT A. llOPKINS. 
WITH AN INTRODUCTION BY 

HENRY RIDGELY EVANS. 

Over 500 pages. Over 1.00 illustratiom. 

This Is a new and unique work on magic art. It contain. expo ••• of tbe .Ieight-of-band feat. and Illusions of tbe most famous conjurol's of modern time.. It I. profu.ely llIu.trated witb over 400 engraving.. Tbe .ubject. treated include Intere.tIng Biographie. of Celebrated Conjuror., tbe My.teries of Mndern :Uflgic, AnCient Mag�c, Science in the Theater, Automata, CuriOUS Toys, and Photographic Diversions. The very latest developments In eacb line will be given. Thu •• under pbotograpby tbe projection of moving picture. I. taken up for tbe Hr.t time In book form. An ill ustrated Circular of this work is now ready, and will be mailed on reque.t to any part of tbe world. 
The book will be sent, postpaid, on receipt of $2.30. 

M U N N  &. CO •• P UBLISHERS. 
361 BROADWAY, NEW YORK CITY. 

' h��}'''{'' .�,,� ... � ... �� W.'�N:"''' ' '' , • ",""" • '\� 
, -. -'" � --- -� ! .  
'��"""';;; .. �":�l 

M O D E L  W O R K  
We ��fv���a��h�nr�:ls�r��re�:,d:ls��al:rif�n;ors In 

turing model. and .tock. . 
CENTURY MACHINE CO., 5 7 6  W. Broadway, New York Complete outHt of modern macblneryand tools. 

11' . . .. , W OO D E N  T A N KS. 
I . . . , For Railroad .... Mill. and Manufactorie •. : ..... . . : Builder. of "teel Tower. and Tank •. , . . , La. Red Cypre •• Wood Tanks a .pecialty. 

W. E. CALDWELL CO�, . 
211 E. Main tltreet, Loui.ville. Ky. 

IT COSTS NOTHINC TO TRY ! An steam users can save time 
fl 

'#·)....s:.I---:: ' &"""� i 

oney and trouble wltb the simplest. safest and most 
:.�:�t��"h'ti'¥N!izexl.t-

STEAM TRAP Guaranteed never to wear out. Look at tbe cut and see how it'� done I Pay me wbat you save in coal for one year and I'll furnl!>b tbe trap free. IT See iIIu •. notICe Sol. Am. July 31, l897. Sole AmerICaD Mfr. 
Wm. S. Haines, f\136 S. 4th I!lt., Phila., Pa. 

ELECTRO MOTOR, SIMPLE, HOW TO make.-By G. M. Hopkin.. De.cription of a .mall electro motor devised and constructed " itb a view to as!oIistina- amateurs to make a motor which might be driven with advantage by a current derived from u bH.ttery, and which would haye sufficient power to operate a foot 
���h�1"t�n{11�:��t�� r�����\��cf�� °Svc�������al��:: 
ICAN SUPPLEMENT. No. ti41 . Plice 10 cents. To be had at tbi. omce and fromail new.dp.alers. 
SO SIMPLE A CHILD CAN U S E  TH E M  

S U N A R T  
MAGAZINE CAMERA. 

Foldinlr Cameras. 

tsl�gllf&l. raf5��tiYu� 19� �� � picture. '-'. IT Send 2 cent stamp tor lIlu.trated Catalogue. 
SUNART PHOTO CO. 

6 AQUED UCT STREET. ROCHESTER. N. Y. -------------------------

Mannfactory Estahlished 1 '161. LEAD PENCILS, ()OLORI'lD PENClLS, I;LATE PENCILS, WRITING SLATES. STEIllL PENS, GOLD PENS, INKS, PENf'IL CASES IN SlL\'ER ANI> IN GOLD, STA'I'lONERS' RUBBER GOODS, RULERS, COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York. N. Y. 

Manufactory Established 1'161. 

143 
Si�nal. See RaUwaJ! .ignaL KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. ���:VofoMh:���I�/Y�?eO�;rt�e�:�� ���I�i���Ii,':..��. -:.rr.,�;aeii;': : : : : : : : : : : : : : : : : : :: �:� 1 6.�00 H .  P. NOW AVA I U B I.E. '1'0 BE I N C ltEASIW TO :l O.OOO H. P. Smoke consuming device, W. L. Denio . . . . . . . . . . .  588,405 The Company 18 in a positIOn to let electric energy at exceptlonallv cheap rates and on the most favorable Smoke.tack. G. M. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . .. . 588.301 term.. Tbey al.o oller to applicant. wl.blnl/ to e.tabli.h them.elve. near the work .. .  ',Itable land on either tbe Snow plow . •  bovel and .weeper, combined, J. A. German (Badi.hJ or tbe Swl •• • ide of the Rhine, ln tbe vicinity of Important railway line •. Cbeap labor. Staulfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,3ffi For further infornw.tion pWuie addresB 'l'be lUanager. Kraftub"rtragungswerke, Rheinfelden, Switzerland. 

�g:�':,�,:udJ::i'.t��I�: IM}�����: : : : : : : :: : : : : : : : : : : :  �:� ------_---------_------:--------'----------------Speed recorder, W. J. Smitb . . . . . . . . . . . . . . . . . . . . . . . .  588,248 Spindle driving mecbani.m. W. T. Noab . . . . . . . . . . 588,235 Spinning frames, lever .crew for, S. M. Hamblin 588 273 Spring bar. bol.ter. J. �'. Bickel . .  . . . . . . . . . . . . . .  , . . . .  588,214 Stackers, blower for pneumatic straw, S. H. Garst 
Sta��:U s.;" tii.;yciii stand: . . . . . . . . . . . . . . . . . . . . . . . . . .  588,416 

Steam generator, J. A Normand et 0.1. • • • . . . . . . . • • .  588,W Stereopticon., di •• olving ke,. for. O. A. Hillard . .  588,429 Stick or umbrella bolder, H. De 80to . . . . . . . . . . . . . . .  588,498 Stiffening fabric, woven, E. K. Warren . . . . . 588,301, 588,302 Stopper. See Bottle .topper. Stove. ga •• J. A. Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,532 Street sprinkler machine, A. Johnson . . . . . . . . . . . . .  588,431 

�:rt�\,:.ngs�e"��::!t' �ifch:aft;iiw .. y ·,; .. ·itcli: · · · · · 588,250 

�::�������� l���;;:r.�: .�: .�.�.�� : : : : :  : : : : : : : : :  �:� Switcb lock. ru8j!'netic. S. H. Sbort . . . . . . . . . . . . . . . . .  588,489 Table. S ,e Rolling mill feed table. Teaching arithmetic, etc., apparatus for, G. G. Altman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,371 Ten.ion device. E. A. Hadley . . . . . . . . . . . . . . . . . . . . . . .  588.424 Tbill coupling. C. C. Lapbam . . . . . . . . . . . . . . . . . . . . . . . .  588,280 Tie. See Bale tie. 
�::;'!�Ji!.e.\'�L"d�:tr�.i.�.i�.����:.�:. �����!: : : : : : : : : : :  �:�� Tire. cn.bion. T. J. I,ovett . . . . . . . . . . . . . . . . . . . . . . . . . .  588.342 Tire. cu.bion. G. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,3ti2 'l'ire guard. bicycle. Dougbty & Colling • . . . . . . . . . . .  588,221 Tir�e Wgr[��US . .  ��� . .  �ep�i.r.i� . .  ��.��.�.����: �'. �: 588,546 Tobacco container and pipe, C. W. Bett •. . . . . . . . . .  588,259 

�gt:��g �[�:���e��t�r�.t�ato.�:. ���.t.��: : : : :  : : :  �:� Tool bolder. F. G. Ecbol • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588.222 

�����:.1:iesr�f1�� i>ri w.::��:�'.: : : : : : : :  : : :  : : : : : : : :  : :  �:Mi Trap. See Animal trap. 
���R���F���!b!i.�:.�i.���.t: : : : : : : : : : : : : : : : : : : : : : : : :  �:m Trolley. G. W. Sell.Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,488 Trolley device and conductor construction there· for. electric. S. Harri •.. . . . . . . . . . . . . . . . . . . . . . . . . . .  588,145 

��g�:lr��'J��d.e!i�\r�cH�i:e":.���·:.: : : : : : : : : ·. ·. : : : ·. :  �:!!� 'l·ruck. barrel. L. A. Wagner . . . . . . . . . . . . . . . . . . . . . . . .  588,253 Truck. electric motor car. G. M. & J. A. Brill .. . . . .  588,3'Jl Trunk attachment, Newman & Weinberg . . . . . . . . .  588,2:{4 Trunk lock. C. E. Parker. . . . .  . . .  . . .  . . . . . .  . . . . . .  . . . .  588,237 Trunk strap fastening and tightening device, W. 
J. Da vi.. . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 588,26R Trunks, valises, etc., frame for, E. M. Turner . . . .  588,199 1'ug support, harness, A. }�. Dietz . . . . . . . . . . . . . . . . . .  588,406 

'R�:;�IU�: ::�tl�:', �: �. ��fli��8: : : : : : : : : : : : : :  �1� 
��f::rr.I�� ii\�?'.i��. ��� .������: .C: .���i.���: : : :  : : :  �:�!l;1 
�:l::, ���f:e �!������¥/W.l�o If: .�:. ����� : : : :  �:1� Valve, fourway reverse, F. V. Matton . . . . . . . . . . . . .  588,458 Valve gear, pumping en¥ine, J. A. Towler . . . . . . . .  588,508 Valve, governor, G. E. F oster . . . . . . . . . . . . . . . . . . . . . . .  588,415 Valve. quick action triple. J. A. Holf . . . . . . . . . . . . . . .  588,336 Varni.b can. W. H. Barber . . . . . . . . . . . . . . . . . . . . . . . . . .  588,121 Vehicle brake. automatic, J. S. Hainsworth . . . . . . . 588,425 Velocipede bandle bar. R. �'. McCoy . . . . . . . . . . . . . . . 588,166 Velocipede. ice. A. SCberrer . . . . . . . . . . . . . . . . . . . . . . . .  588,485 Velocipede saddles to their supports, attachment 
ve�8fa����rin�ee C·il�f����!t��· 'car' . veiitiia'tor: 588,271 

Ship's port ventilator. Window ventilator. Volt graduator, combination, W. J. Sbield • . . . . . . . 588,246 Wagon jack. H. Sutberland . . . . . . . . . . . . . . . . . . . . . . . . .  588,504 Wa.bing macbine, W. H. Heninger . . . . . . . . . . . . . . . .  588,147 Watcb, .toP. H. A. Lugrin . . . . . . . . . . . . . . . . . . . . . . . . . .  588,344 

�:���e'!:���':,�lf:,�c������t10nr� 'jj: La 'Coui: 588,373 

tre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,281 Water clo.et. Gavin & McGuire. . . . . . . . . . . . . . . . . . . . .  588,224 Waterclo.et, J. P. Putnam . . . . . . . . . . . . . . . . . . . . . . . . .  588.292 Water di.tribution .y.tem,J. L. Wbite . . . . . . . . . . .  588,305 Water beater, J. A. Hollenbeck . . . . . . . . . . . . . . . . . . . .  588,431 Water heater, E. J. Verrue . .. . . . . . . . . . . . . . . . . . . . . . . .  588,300 

�:��� ���!I �yfi�(;Mri:fie;' dtij,iex; 'i;j: R:' siii: 588,470 

well. . . . . . . . .  . • . .  . . . . .  . . . .  . . .  . . . .  . . . .  . . . .  . . . .  . . .  . . . .  588.50'1 Water wheel register gate, duplex, E. R. StU· well. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 588.501 Well packer, deep. D. W. Black . . . . . . . . . . . . .  588,384, 588,385 Wheel. See Bicycle wbeel. Wbimetree book. G. A. Grappotte. .. . . . . . . . . . . . . . . .  588,328 Whimetree hook, N. ];'. Reed .. . . . . . . . . . . . . . . . . . . . . . .  588,474 Windmill. P. C. Hall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 588.143 Window ventilator, M. A. W. Louis . . . . . . . . . . . . . . .  588,15i Wine making, apparatus for handling pulp in, L. J. Borie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  588,215 

�i�: �l�:,'l�b�r.�.�:�?,;oii.: : : : :  : : :  : : : : : : : : : : : : : : : : :  �:Uil 
;�r'i,t��Y���eb.IR�j�be;.�r.: : : : : : : : : : : : : : : : : : : : : : : :  �:!� Wrencb, Jobn.on & Wbitaker . . . . . . . . . . . . . . . . . . . . . .  588,438 

r:�r��·de�:a�:�������\���: E��rs���.���: . . .  588,327 

DESIGNS. 

���a���t�::'il'.p§��;.�e.:':·.�.�I�.�: : : : : : : : : : : : : : : : . : : :  �:� Bed ran fa.tener, E. Golucke . . . . . . . . . . . . . . . . . . . . . . . .  27,533 Bicycle frame, F. A. Kershaw ... . . . . . . . . . . . . . . . . . . . . .  27,551 Book covers, etc., mounting, etc., for, W. A. Hoi. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,5W Bottle .topper lock plate. R. S. Grabam . . . . . . . . . . . .  27,541 Calendar andj)aper weigbt. G. G. Grae •• le . . . . . . . . . 27,51'J Can ogenerj G. Molidor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 27,532 

8:�d':' .��� orSdi�r���Y. i.Uiimoii.:.: : : : : : : :: : : : : : : :  �:� Carpet, A. M. Ro8e. . . . . .  . . . .  . . .  . . . . . . . . .  . . .  . . . . .  . . . .  . 27.555 Cigar, W. T. Gres8et . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.525 Curtain, J. W. Doran ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,522 Cyclometer case, G. B. Bassett . . . . . . . . . . . . . . . . . . . . . . .  27,544-�'a.tener •• • ocket member for detacbable. W. S. Ricbard.on ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  27,588 Fasteners, socket member for separable, W. S. Rlcbard.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,536, 27,537 Grater di.k, A. B. Ho.tetter ... . . . . . . . . . . . . . . . . . . . . . . .  27,531 Hat or cap, A. Nelken .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,523 Hor.e.hoe calk, R. Wbitaker . . . . . . . . . . . . . . . . . . . . . . . .  27,542 Lamp burner, L. J. Atwood . . . . . . . . . . . . . . . .. . . . . . . . . .  27,530 Paper cutter frame. F. A. Burnbam . . . . . . . . . . . . . . . .  27,546 Plat.e or di.b, E. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,528 Pocket book carrier. S. Stiebel . . . . . . . . . . . . . . . . . . . . . . .  27,529 Printer'. job ca.e. T. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . .  27,549 Printing pre •• frame cam.,}. L. Lee . . . . . . . . . . . . . . . .  27,5.;0 Ring or similar article, G. �. Burns ... . . . . . . . . . . . . . . .  27 ,524 Sbuttle binder protector, J. D. Allen .. . . . . . . . . . . . . . .  27,53� Toy .afe. C. A. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . .  27,526. 27,527 Trap. T. J. McHugb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,5:l5 'rrunk roller frame, G. Crouch . . . . . . . . . . . . . . . . . . . . . . .  27.547 'l'nbe blank, .beet metal. �'. A. Wilmot . . . . . . . . . . . . .  27,54.1 Type, font of printing, H: Iblen burg . . . . . . . . . . . . . . . .  27.54� Veloapede crank, McDIVItt & B rown . . . . . . . . . . . . . . .  27.552 

;�:��h����o���I:rf;;;f�,aJ.a�����iol;::·. : : : : :  : :  �� 
TRADE MARKS. 

LABELS. 

" Mellwood Whi.ky," Mellwood Di.tlllery Com· pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,554 
U Runnymede Club Bourbon," Mellwood Distillery Company. . . . . . . . .  . .  .. . .  . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . .  6,555 
U Runnymede Club Pure Rye," MellWOOd Distillery Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,553 
U Runnymede Club Whisky," MellWOOd Distillery Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,552 

A printPd l'OPY of the specification and drawing of any patent in the forep:oinll list, or any patent in print IBsued since 1863, will be furnished from thiS office for 
10 cents. In ordering please state the name and number of the patent desired, a.nd remit to Munn & Co., .'16l 
:f��:ew�lin��::" Jt ':,'.,t'Pie����i���f�:� :l�.!': t��:� wbere 

ve�t��1���E:��n:heO:��e���:se ��:��e� �h!h:o��: I{oing li.t. provided tbey are .imple. at a co.t 9f f(O eacb. If cO�lcated tbe co.t will be a little more. For ruu �� �r't==..�.::t!=:�Baw 
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How to Build 

WE nUy I·A'fENT� • •  mall noveltie.. P.olumbian Novelty Company, 766 Broad Street, Newark, :S. J. 

WAN T E D  F��I�·:,rJa:�:�i��klt'::'t'::; 
�r.:r.e °l��="!!IA �B� <f,��'bnlc�nrUt to'li1(l°a! 
WANTED-American Specialties tor Introduc-
�����.:"r.ti'I��;��agl'H�a�' .. t=��: logg�:� Pearl Street, New York. 

Experimental & Model Work 
Ci"..an4advicefree. Gardam & Son, �lRose St.,N.Y. 
THE SANDBLAST PROCESS.-BY J. J Holl z:lpffel. A fnll descriDtion of tbis interesting process and of the appantlus employed ; witb a disCOf'sif.n of it!;!. capabi lities nnd present and futUre applicar ions. W ith 8 i l lu�tnltinns. Contained in ScIENTIFIC AMJr.It. 

[CA N SUPPLEM ENT, No. HIl O. Price 10cent •. 'l'o b� had lit tbi. omce and from all new.dealer •. 

COLD SAVED by sending tor my 1897 Cst ... logue and Discounts on Architectural, Building.! Mecbanlca., Electrlc&tvBclen-
� gg'ir:r"ocl.e2iN\���e�t��New �i 

STRONG CAST INGS. QUI(I<OELIVERY 
PATTERN WORts: ro ORDER. 

A.CME MALLEABLE I RON WORKS .BuffALO.N.Y 
AMERICAN PATENTS. - AN INTER-e.tlng and valuable table .howlng the number of patents 
���t��etg�I��ef;��Ot'l:e ·:�J:;�rn;Pg�w':;blghJ'.::,���: 
31, 1894. Contained In SCIENTII!'IC AMERICAN BupPLEMENT, No. 1002. Price 10 cent.. To be had at tbls omce and frow all new.dealer •. 

a 

TRADE MARKS. 
DESIONS. 

COPYRIOHTS "c. Anyone .ending a .ketch and description ma,. quickly ascertain, free, whether an invention 11 probably patentable. Communications .trictl,. conHdential. Olde.t 8j!'ency for .ecurlng patent.! 
in AmeriCa. We bave .. WBBblngtoIi omce. Patent. taken tbrough Muon &; Co receive Ipecla! notice In the 

SOIENTIFIO AMERICAN, beautl,fully Illu.trated, large.t clrcWJI,tlou of any_sCientific journal, weekly. tennsl3.00 �}'ear; 
11.00 six months. Specimen copies and H..6.l!iD B�K ON P A.TENT8 sent free Addr .... 

M U N N  &. CO. 
361 Broadway, New York. 

Home;-"---·� 
Tho.e intendinl/ to build will Hnd the very best practical .ugge.tion. and example. of Modern Arcbltectnre In the hand.omest Arcbltectural Magazine ever publi.bed 

"The Scientific American 
Building Edition." 

Eacb number i s  ilJustrated with a Colored plate and numel'OUB band.ome enllraving. made lUred from photographs of huUdin')". together with interior views, floor plans, description, cost, loeat,lon, owners' and architects' names and addresses. The illustrations include seashore, southern, colonial and city rettidences, churches, schools, public buildings, stablps. carrialle houses. etc. All who contemplate bulldlne-, or improvlDjl bomes or structures of any kind, have in tbl. ha1Jllsome work an almo.t endle.s .erles ot the latest and best examples from which to make selections, thus saving time and money. 
P U BLISHED MONTHLY. SUBSCRIPTIONS $2.50 " Y EAR. SINGLE COPIES 25 CENTS. 

Fm: �� �t �.n�w.s �&i- MUNN & CO., Publishers. 361 Broadway, New Yon 
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