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songs include those of the Arapaho, the Cheyenne, the 
Comanche, the Paiute, the Sioux, the Kiowa, the Wichita, 
the Delaware, and other Indian tribes. These volumes, 
published under the supervision of the Smithsonian In
stitution, form a valuable addition to any library in 
which the department of ethnology is specially repre
sented. 

THE CHEMISTRY OF POTTERY. By Karl 
Langenbeck. Easton, Pa.: The 
Chemical Publishing Company. Pp. 
197. Price $2. 

The superintendent of the Mosaic Tile Company, 
Zanesville, Ohio, former superintendent of Rookwood 
Pottery, and chemist of the American Eucaustic Tiling 
Company, in this little book presents mainly the results 
of his personal experience, as a more direct expression 
of the practiCal needs of the working potter. Only bodies 
and glazes are considered, colors and decorating generally 
not being within the limits the author has prescribed 
for himself, but the book is full of practical details, and 
is evidently very thorough, as to the makine; of all plain 
pottery, tiles and tena cotta. 

UNITED STATES COMMISSION OF FISH 
AND FISHERIES. John J. Brice, 
Comm issioner. Part XXII. Report 
for year ending June 30, 1896. 
Washington: Government Printing 
Office. 1897. 

One year's work of the National Fish Commission, as 
described in this report, is easily seen to be of great 
and growing importance. There are now twenty-two 
stations under the control of the commission, llCattered 
over the country from Maine to Oregon, and by means 
of the cars and messengers of the commission there 
were distributed during the year, in suitable public and 
private waters, 498,488,268 eggs, fry, yearlings and adults 
of various fishes. Among the species were-whitefish, 
189,740,000; lobsters, 97,079,000; shad, 93,481,500; 
salmon, 10,845.852; lake trout, 8,996,618; fiatfish, 
8,472,000. Plants were made in all the States and Terri
tories, and eggs were sent to representatives of foreign 
governments and fish cultural societies, from whom also 
have been received similar courtesies. A canvass of the 
fishing industries of the country has been a part of the 
work of the commission, from which it appears that in 
the interior waters of the country, not including the 
Great Lakes, Aome 12,000 persons find employment in the 
fresh water fish industry. At Boston and Gloucester, 
Mass., the most important centers of the fish busineBS, 
these were discharged by American fishing veBSels, dur
ing the calendar year 1895, 150,439,000 pounds of fish, 
valued at $3,551,600. 

IN TRODUCTION TO THE STUDY OF Eco
NOMICS. By Charles Jesse Bullock, 
Ph.D. New York, Boston, Chicago: 
Silver, Burdett & Company. 1897. 
Pp. 511. Price $1 28. 

The work presents the principles of political economy in 
a clear, comprehensive manner and will leave the reader 
well informed upon all important topics. It is not only 
br.ad in scope, but is admirable in method and sound 
and clear cut in argument. Especial reference has been 
had throughout to American conditions, and amply illus
trated by experience in our own country. It especially 
adapts the book to American students and gives them 
a knowledge of the important questions of the day as 
related to matters in which tbey have a close and abiding 
interest. While priinarily intended for a text book in 
high schools, the author's clear acceptance of causes and 
effects of conditions and results will make this book very 
welcome to the average citizen who desires to make an 
intelligent study of economic problems. 

HINTS TO CORRESPONDENTS. 
NaDles and Address must accompany all letters 

or no attention will be paid thereto. This is for oU1 
information and not for publication. 

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

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

Buyers wisbmg to purchase any article not advertised 
in our columns will be furn18hed with addreBSes of 
houses manufacturine; or carrying the same. 

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

Scientific Alnerlcan SuppleDlents referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt 01 
price. 

Minerals sent 1:or examination should be distinctly 
marked or labeled. 

ENTIFIC AMERICAN, the proper way to leave storae;e bat
teries for a number of months? I have heard that if the 
cells are well charged and the solution then drawn off, 
they may be kept indefinitely. Is this true ? A. When 
storage battery cells are not required for use, charge 
them fully, and discharge them at the usual rate for a 
short time, say a couple of hours. The plates should 
then be removed from the jars, rinsed in clear water, 
dried, and put away in a dry place. Before using ae;ain 
put the battery together and charge fully. 

(7176) W. L. McK. says: Will you 
please let me know how to stereotype type forms, 
through your Notes and Queries? A. For information 
regarding stereotyping you are referred to Mr. Bolas' 
exhaustive senes of papers on the History and Art of 
Stereotyping, in SUPPLEMENT, Nos. 773, 774, 790. Price 
ten cents each. 

(7177) R. L. says: Will you please let 
me know, through your instfuctive;Weekly paper. the pro
ceBS of preparing natural plants, making them imperisha
ble or everlasting? A. To preserve the natural color of 
plants, diBSolve 1 part of salicylic acid in 600 parts alco
hol. Heat the solution to boiling point in an evaporat
ing dish and draw the plants slowly through it. Shake 
them to get rid of the superfluous moisture, and then 
draw between sheets of blotting paper under preBSure in 
the ordinary manner. In all cases the blotting paper must 
be frequently renewed. It is said powdered boracic acid 
yields nearly as good results. 

SCIENTIFIC AMERICAN 

BUILDING EDITION 
JULY, .897.-(No. '4',) 
TABLE OF ()ON'l'ENTS. 

No.1. Perspective elevation, in colors, and floor plans of 
a Colonial residence at Overbrook, Pa. A 
unique design. Mr. Thomas P. Lonsdale, ar
chitect, Philadelphia, Pa. 

No.2. Colo"ial house at Richmond Hill, N. Y., recently 
erected at a cost of $4,200. Perspective view 
and floor plans. An attractive and pleasing de
sign. Architects, Messrs. Haugaard Brothers, 
Richmond Hill, N. Y. 

No.3. A residence, in the Colonial style, recently erected 
at Larchmont, N. Y., for Mr. William Murray, 
at a cost of $7.700 complete. Two perspective 
elevatIOns and floor plans. A pleasing design, 
with excellent interior arrangement. Mr. Frank 
A. Moore, architect, New York City. 

No.4. A cottage at Prohibition Park, Staten Islal)d, re
cently erected for Mr. August Mayer at a cost of 
$2,250 complete. A very IIttractive design for 
a modern cottage of small dimensions. Per· 
spective elevation and floor plans. Mr; John 
Winans, architect, Prohibition Park, Staten 
Island. 

No.5. "Wyandauk," the country residence of Lieut. 
Morton at Southampton, Long Island. A most 
excellent design in the Colonial sty Ie. Two 
perspective elevations and floor plans. Mr. 
James B. Lord, architect, New York City. 

No.6. A modern dwelling at Binghamton, N. Y, re
cently erected for Mr. William Mannis at a cost 
of $3,000 complete. A good example of a sub
urban house. Two perspective elevations and 
floor plans. MeBSrs. T. Q. Lacey & Son, 
Binghamton, N. Y, architects. 

No.7. A Colonial residence at ArdITore, Pa., recently 
erected for ·Dr. LoUIS O. LU8son. Perspective 
elevation and floor plans. MeBSrs. Boyd & 
Boyd, architects, Philadelphia, Pa. 

No.8. A Colonial residence at Bensonhurst, LongIsland, 
recently erected for Mr. 'l'homas A. Ritson. 
Two perspective elevations and floor plans. 
A handsome design. Architects, Messrs. Parfitt 
Brothers, Brooklyn, N. Y. 

No.9. A residence at West Chester, Pa., recently erected 
for Dr. S. Hagerty. Perspective elevation and 
floor plans. A design with many excellent 
features. Mr. Edward S. Paxson, architect, 
Philadelphia. 

No. 10. A residence at Attleboro, Mass., erected for E. 
P. Clafin, Esq., at a coot of $5,500 complete. 
Anartistic and pleasing design. MeBSrs. George 
F. Barber & Company, architects, Knoxville, 
Tenn. 

No. 11. Perspective and interior view of the Walhalla of 
Ratisbon on the Danube. A costly reproduc
tion of the Parthenon at Atbens. This temple 
was erected at a cost of about $6.000,000, and 
is devoted entirely to the display of busts of 
distinguished GenTIans. 

No. 12. Design for a "cozy corner." 
No. 13. View of the library of Mr. Henry L. HotchkiBS, 

New Haven, Conn. 
(7174) C. W. asks for the dimensions of 

sections for Ruhmkorff coil, six inch spark, also thick
ness of insulation between sections. I have read every 
book I could get on the subject, lind they give nothlng 
but very large or small coils. A. For a 6 inch spark the 
secondary coil should contain 12 pounds No. 36 copper 
wire silk covered. This may well be wound in l\ sections 
of 1)11 pounds each. A good way is to make a wooden 
spool with one side removable, on which to wind the 
sections. The interior diameter of the spool must fit the. 
outside of the insulation of the primary, of course. The 
width of the spool will be determined by the length of 
your secondary. Ten to twelve inches is a suitable 
length with 14 inch core of primary. The insulation be
tween the sections, if of ebonite, should be from it. to ),.8 
inch. Now, if you follow above dimensions, there will be 
7 in�ulating disks between sections, occupying % inch. 
The two end pieces will perhaps be }2lnCll each, leaving 
about 10incheE for the wire, or 1� inches for each sec
tion. When you have wound 1)11 pounds on a bobbin 
you will obtain the outside diampter of your coil, which 
of course depends very much on the evenness of the 
windine;, etc. 

No. 14. Miscellaneous Contents: Fatalities to workmen. 
-Scaffolding.-Lime water in freezing weather. 
-How to make a cheap greenhouse.-Making 
1I00rs warm.-Jnexpensive country homes.
Improved sash lock, illustrated.-An improved 
door hanger, illustrated.-A novel wood work
ine; machine, illustrated. - Gray bricks. 
Dixon's .i1icagraphite paint.-A convenient 
gage for carpenters and builders, illustrated. 

The ScientifiC American Building Edition is iBSued 
monthly. $2.50 a year. Single copies, 25 cent@. Thirty
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARCIDTECTURE, richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc
tion and allied subjects. All who contemplate building, 
or improving homes or structures of any kind, have in 
this hand�ome work an almost endless series of the 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness, Richness, CheapneBS and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 

(7175) A. H. H. asks: Will you please 
Jet me know, through your Notes and Queries of the SCI-

all new8dealers. MUNN & CO., PUBLISHERS, 
361 Broadway, New York. 

The charge far insertion _ this head is One Dollar a 
line for each insertion; about eioht words to a line. 
Advertisements must be receivea at publication ojJice 
as early as Thursday marning to appear m the f ollow
ing week�8 issue. 

Marine Iron Works. Chicago. Catalogue free. 
"U. S." Metal Polish. Indianapolis. Samples free. 

Brake beams, Jever support for interchangeable. 
H. H. Vaughan .................................... 585,725 

Bre
��8��:reru��h�� .���.�����.

r
.
i
��. ��.������� 585,001 

Bridge jl;ate. F. Raasch ............................... 585,701 
Bridle. F. J. Ettinger ......... .. ................... '" 586.020 
Broom attachment. F. Wittram . . . . . . . . . . . . . . . . . • . .• 585,897 
Brush holder. H. Geisenhoner ...................... 585.746 
Buckle, back band. D. T. Bryan ..................... 586.008 
Buoy whistle, E. C. Bates .. .......................... 585.882 
Burial casket. H. T. Loomis............. ... . . . . . . . .. 586.071 
Burner. See Gas burner. Incandescent burner. 

Lamp burner. Oil burner. 
Burning apparatus, liquid fuel, H. T. Russell ..... 585.792 
Bustle. M. C. Hartman ............................... 586.034 
��U�� 'fa

o
s�l�e�' :efe':?�':,�(;tlier; X: or: M:ilier::.: g�g:lm Yankee Notions. Waterbury Button Co., Waterb'y. Ct. Buttons or eyelets, machine for setting, E. Prill-

For bridgeerectingengines. J. S. Mundy, Newark, N. J. cal:�'iiar:;;;emorandu;;;:rR:wil;io;;::::::::. :':.:: �:�� Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 
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Improved Bicycle Machinery of every description. Malmfelt ........... ............................... 586.072 
The Garvin Machine Co., Spring and Varick 8ts., N. Y. 8:�·b������:f::II:�l::::::::::::::::::::::::.::::::: �;� 

Concrete Houses - cheaper than brick, superior to Car brake, J. G. Schumann . . . . . . . . . • • . . . . . . . . . . . . . . .  585,988 

stone. "Ransome," 757 Monad-nock Block, Chicago. . g� ���E���� �K�l:�
l
?
i
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l\lachinery manufacturers, att�ntion! Concrete and 
mortar mixing mills. Exclusive rights for sale. H Ran. 
some,') 757 Monadnock Block, Chicago. 

The celebrated" Hornsby·Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigeratinjl; Ma
chine Company. Foot of East 188th Street, New York. 

The B..est book for electriCIans and beginners in elec· 
tricity is H Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 
The Growing Poyularity of New England's Lakes. 

Some day there will arise a poet or writer who will do 
for New England's lakes what otber poets have done for 
the famous lakes of Europe, and embalm their beauties 
and attractions in enduring verse or prose. Tbe sub· 
ject. as a whole. is one that has not yet been done full 
justice to in this respect; and, indeed. it is to be feared 
that the people of New England themselves are not 
fully awake to the value of this particular heritage that 
Providence has bestowed upon them. 

There is an indefinable charm attaching to these 
aqueous gems of our mountains and wildernesses that 
is slowly but surely beginning to impress itself upon the 
great vacation seeking public. and the lakeside resorts 
of New England are beginning to loom up as formidable 
rivals to the more extensively advertised, and hence 
more noted. seashore resorts. 

Such glorious lakes, for instance, as Winnipesaukee, 
Asquam, Sunapee, Newfound, Spofford. Dublin or 
Willoughby, in New Hampshire, have already reached 
a secure and superior footing as summer resorts, and 
there are dozens of other lakes and lakelets-some of 
them near at hand, others more or less remote from the 
great centers of population-that are gradually coming 
fnto prominence in this way. Then, too, there are the 
myriad lakes of Maine and the glorious waterways of 
the Green Mountain State, all extending a bright and 
smiling welcome to those who prefer the poetry and 
semisolitude of a lakeside outing to the more vigorous 
atmosphere and restless spirit of the seashore. For 
those who enjoy the pleasure of "camping out," almost 
any of these places offers unrivaled facilities. 

Columns might be written in praise and description of 
this department of outdoor summer life in New Eng. 
land, but the best medium of information to which the 
reader can be referred is the attractive illlustrated 
pamphlet, H Lakes and Streams," which will be sent on 
receipt of two cent stamp, on application to D . .J. 
Flanders, General Passenger Agent, Boston & Maine 
Railroad, Boston. 

IlT Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 301. Broadway, 
New York. Free on application. 

Car fender. J. N. Weikly ............................. 585 ,729 
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Car step. extension. J. A. CampbelL ............... 586.012 
Car wheel grinding machine. D. C. Sweet .......... 585,836 
Cars or snowplows, sand box for electric, E. C. 

Collins .............................................. 586.014 
Cards, machine for punching and stacking jac-
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Carriage, baby, L. G. I,oye ..................... ...... 585.769 
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Case. See packing case. 
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585,996 

wooden. J. Anthon ................................ 585.810 
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Chopper. See Cotton cbopper. 
8l::':.�I\i�Ji't\'i:"g�Pt:;���tA:"H:St·ev;;ns:::·.::::::: �:Ml 
Circuit closer, electropneumatic, B. C. Batcbel-
. ler .............................. ., .................. 585.647 
Clamp. See Singletree coupling clamp. 
Clapboard machine. P. Conway ...... .............. 583.741 
Cleaner. See Barrel cleaner. Carpet cleaner. 
8l�l��� �'A'h�����: Ii: &'W'1lf,i'.�I.I:::::::::::::.:::::: �:�fg 
Clutch. magnetic, A. De Bovet ...................... 586.006 
Coffee roaster, C. H. Duehrin�._� .................... 585,659 
Coin operated machine. L. A. Wright et at- . ..... 585.730 
Collar fastener, horse, H. L. QuiI11ey ............. . 586.056 
Combs. machine for manufacturIng, lJ-.... '\tV. Grell .. 585.818 
Concrete arch and fireproof construction, G. F. 

& H. N. Gray ................... " ..... , ........... 585.911 
Conveyer, C. H. Notter ..... ................ . .... . ... 585.693 
Conveying apparatus, Miller & Delaney . . . . . . . . . . .• 5&5,964 
Cooking apparatus, compartment, L. Moser ....... 585,922 
Cooking utensil. S. S. Black .......................... 586.005 
Corn holder,' P. H. Reardon .......................... 586,058 
Cotton chopper, E. George ........................... 1>85,747 
Cotton samples, machine for wrapping, C. H. 

Robinson ............ ............................ ... 586,065 
Coupling. See Car coupling. Tbill coupling. 
&t�}�i:������inA·s��

e
�:w.nW;lliace:::: 

.
.
.
.
. :: �� 

Cutout. automatic. a. N. Black ............. ......... 585,904 
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Distilling liquids, process of and apparatus for, 
A. G. Waterhouse ................................ 585.943 

Drill. See Rock drill. 
Drill, H. Richter, Jr .................................. 586.064 
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J
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EjI;g beater, E. JlJ. Reedy ............................. 585.703 
Electric controller, A. F. Macdonald . . .............. 585,772 
Electric light raising or lowering machine. N. Mc· 

Leod ................................................ 585.778 
Electric machine bmsh holder, dynamo. R. Lun. 
Ele�t"ilc 'motor for 'eieviiiors:'j: 'D': iiilder·:::.:·.·. ' :.: ��� 
Electric atorage or secondary battery. F. King .... 586,044 

�l��l�i� �:il��:�: %x¥e��::::::::::::::::::::::::::: �:� 
Electric wires or cables and making same, j

O
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or splice for •. F. Schwedtmann ................... 585,707 
Electrical conduit, armored, E. 1.�. Greenfield. 

585.863. 585,864 
Electricity meter, A. W. Staveley et al ............. 585,892 
ElectromagnetiC and mechanical brake, J. E .  

INDEX OF 
Parker .............................................. 585,937 

INVENTIONS Elevator. See Water elevator. 
Engine. See Direct acting engine. Gas engine. 

For which Letters Patent of the 
United States were Granttld 

JULY 6, 1897, 
AND EACH BEARING THAT DATE. 

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

Steam engine. 
Engine compensating device, F. Haselwander .... 585.755 
En
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i
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,
. �.��: .�:. �.r :: .�. �:. ���� 585,952 

Envelope fllBtening device. E. A. Goodchild ....... 585.�16 
Evaporatlnjl; apparatus. A. M. Hue;il1et a1 ......... 585,819 
Eye
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Fastening for boots, shoes, corsets, etc., .J. W. 
Denno .............................................. 585,655 

Faucet, J. L. Sullivan .. . . . .... . , ..................... 586.079 
Feed water heater and purifier, J. E. Crawley ..... 585.928 

- Feed water heatIng' and purifying apparatus, 
boiler. J. E. Carroll ............................... 585,814 Air brake mechanism, E. A. Trapp ................. 585,927 

AIr compressing and cooling apparatus,.J. Flin. 
dall............... . ................................ 585,95> 

Amalgamator and concentrator, T. G. Barlow· 
Massicks ........ ................ ................... 585.812 

Arm rest for school chairs, etc., C. F. Haynes . .... 585.913 
Automatic gate. D. F. Baker ........................ 585,881 
Automatic switch. G. T. Pratt ........ . ............ 585,890 
Axle box , car, W. H. Hancock .. . .................. 585.753 
Axle box reaming machine, R. R. Spears .......... 585,715 
Axles, means for securing vehicle irons to, T. L. 

Bosart... .. . ... . ... .. .. .... . .. . .... . .... ........ .. 585,785 
Bale ties, machine for forming hooked heads on 

wire, G. Leh ber�er. ... . ........ . . . . . . . . . . . . . . .• 585,823 
Banl���t�����
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Barrel cleaner, E. O. French .................. ...... 585.841 
Barrel filler. W. A. Smith ............ ............ .... 586,077 
Battery. See Electric storage or secondary bat· 

tery. Galvanic battery. Primary battery. Secondary battery. 
Beaming attachment. O. W. Schaum .... .......... 585.878 
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Bed, hot air and vapor, N. N. Hay .................. 586,036 
Bed, invalid's, H. A. Ames .......................... 585.646 
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:::::::::::::::.: �:3�i Bedstead and frame. fold1ng. H. A. Kean .......... 585,846 

Bedstead and mattress frame therefor, F. G. 
Gale .. . , ............................................ 585,666 

Bell, bicycle. J. Ostermann .......................... 585.780 
Bell striking mechanism, G. M. Stevens ............ 585.718 

�tg��l�:-:�:����ci'�:::::::::::::::::::::::::::::::: �:� 
Bicycle foot rest. E. Mercier ........................ 585.963 
Bicycle handle bar. adjustable. H. Muir ............ 585.890 
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Bicycle support. Crisp & Smith ...................... 585.910 
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:
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Bicycle tilting saddle bar and seat post, C. Woos· 
ter. . . ... . .. . . .. . . .. . ... .. .. . . .. . . .. . . .. . . .. . . .. . . ... 585,858 

Blowpipes or brazers, burner for compound, W. 
Sams ................................................ 586.066 
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ge�·s�.!m �Jft::··verticaiboiler:········ 
585,003 

Bolt. See Shear bolt. 
Bone black, apparatus for decarbonizing, .J. O. 
Boo��r�J:r;s tape ·. ·ii:F:Keiiil·ig:::::::::::::::::::: �:Wo 
Book. Catholic prayer. L. Hunke ................... 585.672 
nookholder. W. E. Warner .......................... 586.081 
Book support. J. F. A. Spaet ........................ 5&;'714 
Borer. angle. W. H. McCoy .......................... 58§.05;; 
Boring machine, stud, A. 1. .Jacobs .................. �,763 
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Botti"; non-refillable. C. N. Woodle ................ 585.801 
Bottle nursinjl; W. D Butz ... ........ .............. 586.011 
Bottle 'wrapping machine, H. S. Gordon ........... 58.1).748 
Bottles. jars. etc .• closure for. T. Diebold .......... 586.017 
Box. SeeMail box. 
Bgi·cfos����iJ�t·& Hoiey·:::.· :::::::::::::::::::::: �:� 
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Box making machine, automatic, W. T. McRae ... 585,887 
Brake. See Car brake. Fluid pressure brake. 

Wagon brake. 

Fences, visible strip for wire. M. M. Shellaberger. 586,068 
Fender. See Car fender. Vehicle fender. 
Fertilizer distributer, L. C. Ellison .................. 586,019 
F'ifth wheel lock. wagon. C. W. Robinson .......... 585 .788 
Filter. faucet. S. H. Jones .................... ........ 585.674 
Firearm, breakdown. J. H. Brown .................. 58�,� 
Flower pot support, W. D. Gridley .................. 58",931 
Fluid pressure braket H. O. Muller .................. 585.828 
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Fruit to receiving tanks. apparatus for crushing. 
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Furnace. See Hot air furnace. 
Furnace. W. O. A. Lowe .............................. 586.050 
Furniture, knockdown. A. H. Ginley ............... 585,667 

8:����� ����gi. 
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Gas burner, L. Henkle ............................... 5B610Sb 
8:: �g�:::�,����!e:El::l.aj�1i.�. <W�b�nfiaibe'rg �:�� 
Gas burner, self-closing, F. P. Barney .............. 585,002 

8:: :��t�� r 1�lit"a�ter:::· :::::::::::::::::::::. :: ��gg� 
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Gas pressure rejl;ulator, A. Hall ..................... 586,089 
Gate. See Automatic gate. Bridge gate. ]'arm gate. Tiltinjl; jl;ate. 
8:l�: I&Wi�;'g:::::::.:::::::::::::::::::::::::::: �:�� 
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r���::tgr.· ··· . .. 585,649 

Generator, E. P. Wajl;goner .......................... 585.803 
Glycerin tnerefrom, refining glycerides and pro� 
Gol�����\�tt;,N;'M�tciie�::::::::::::::::::::::: �:� 
8�:r,:'�rE���' �s�nr.�i��';?�· for, 'F:'j: Weber : '.: �� 
Gumming apparatus, W. H. Burland ............... 586,010 
�:�d1�
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Handle fastener, T. E. Wilson ............ .......... 585.857 

�:��6'"w" 1�,\?:Ii�e�·. ����.
y
':. '::

:
.: ':.'.:'.::: ':.::: ':.: �:�� 

Harrow' attachment for cutting thistles, C. F. 
Mav is .... , ., ..... ' ... , ..... '" .................... 585.962 

�:�;:l�t �r�htn� Co��
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Hat plate �older. R. H. Inne s ... .......... . ......... 585.761 
Hats, apparatus for manufacturing felt, Stalker 

& Baty . ...... , ......... , .. , " ...................... 585,796 
Heater. See Feed water heater. Hot water 

beater. 
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Hemoglobinometer,II. Orford ...................... 585 ,694: 
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Horseshoe, A. J. Walker ............................. 585,iJ92 

����e:.!!,1���hW.·.��.�����:::::::::::::::::::::::: ��:�� 
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Hydraulic motor. J. R. De Remer ................... 586,059 
Ice cream freezer, J. W. Hart ....................... 585,754 
Ice pick, W. H. Pollard . . . . . . . . . . . . . . .. . . . . . .. . . . . ..• 585.691 

(Oontinued on page 46.) 
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�lltJeriisement$. 
ORDINARY RATES. 

Inside Page, each insertion, - ?,I) cents a line 
Back Page, each insertion, - - $1.00 a line 

Y-For some classes oj Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line-about eight 
words per line. 'l'his notice shows the width of the line. 
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morn ing to appear in t be fullowing week's issue. 

HAVll 1"H E LATES'V I M PFiOV E M E N TS. 
No machine shop can be thoroughly up-to-date unless _It has the most 

� - _ modern per .. 
� "'" fected tools. 

For instance, 
the 

ASHLI:::Y I-lAVI::NT NUPPLE HOi."DERS 
hold nipples for cutting either right o r  left hand threads. 
They hold the sleeve from turning and take the strain 011' both the sleeve and sbank thread. Made of best 
quality cast stet-I. carefully fitted. Long or sbort nip-
�11�g�t

t
w�\

t
�t

e
���t����lfoi!� 

Ashley Holders are 
WALWORTif MFG. CO., 20 Oliver St., Boston, Mass. 

OATES ROCK " ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 
50 years experience as builders. 

, GATES IRON WORKS, 
Dept. C, 650 EI.ton Aue., Chicago. 

U· S· Jlutomatic Tnj�ctor 
For Marine, Stationary, Port

able and Traction Engines. 
It has six advantages that com

mend it above all other injectors 
for your use. We want to prOVE: 
it to you. 

AMERICAN INJ ECTOR CO. 
� 1 Congress St..,W., Detroit, Mich. 

Descri ption of a great engineering work undertaken to 
WTih
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r A�tf�r.: 
CAN SUPPLEMENT. No. 1 01,.. Price 10 cents. 1'0 be 
had at this office and from a11 newsdealers. 

Water Emery 
Tool Grinder 
Pi��g ��q�rr�ESto 

n
�u;�:;1t wiIt� 

water. Always ready for use. Rim
plest In constructicn, most efficient 
In operation. PI'"" Sendforcataloque and prices' 

W. F. & JNO. BARNES CO. 1 999 Ruby St., Rockford, III.  

We can furnisb t b e Latest Improved Eyelet Machines 
a��crttf�g�s.S
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of Special Wireworking Macbi:r::.ery. 
PI'"" Send for Circular. 

BLAKE & J O HNSON,  
P .  o .  Box 7 ,  WATERBURY, CONN., U. S . A. 

TRANSITS AND LEVELINS INSTRUMENTS. 

�lClrEELD POCKET L EV IE LS 

Sizes. 2M and ::1M inches. Prices. 40 and 50 cents. 
For Book on the Level. 

C. F. RICHARDSON & SON, 
I'. O. Box 977, ATHOL, MASS., U. S. A, 

1897 Su"pl�m�nt 
£ataIOgU� R�a"y ! 

.. .. .. .. 
The publishers of the SCIENTIFIC AMERI

CAN announce that an entirely new 48 
page SUPPLEMENT Catalogue is now 
ready for distribution, and will be sent 
:free to all on application. 

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

cftitutifit �mtti(Jn. 
SURVEYING AND MAPP Incandescent burner. F. Rhind . . . . . . . . . . . . . . . . . . . . .. 586.060 

Incubator and brooder. W. P. Jones . . . . . . . . . . . . . . . .  586,088 
Indicator. See Station indicator. 

Coal &: Metal Mining; Prospecting; ElectricitYi ,;;;;;q:�i'o-.� Irrigation. underground. J. N. Swanson . . . . . . . . . . .. 585,856 
Machine Design; Stationary. Locomotive and 
Marine Engineering; Architecture; Plumbing; 

Joint. See Railwa'l jOint. 
KIln. See China kIln. 

���;�:�I, 3 1  COURSES :ydgi�l: �i�cE��t��I.I;,!i,lj: �.'t�N::::: ::::: ::::::: : . :  :::: ::.: �:m 
Lamp burner, F. Rhind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,061 

Engineering; Sheet Metal Pattern Cuttingj 
Mechanical and Architectural Drawing; Book· 
Keeping ; Shorthand ; English Branches. 

�l!J;ho GUARANTEED SUCCESS. 
t::::�: :,r:c\';,�� ����j�1: �:;sg.
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H�}JiKer: ' 'GOrdon' "& 585,885 
Swift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,817 

r,es Moderate. Advance or InlllUmentl. 
Circular Free; State mbject you wish to stud¥. 
laternatkuw Corretpondenee Sehoolt, Box 94�, 

ARMSTRONG'S PIPE THREADING 
-A�l.)-

CUTTING-OFF MACHINES 
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit

ters' Tools. Hinged Pipe Vises, 
Pive Cutters. �'tochs ana Dus 

. 'Un'i1.�ersanu acknmvl.edQed to be 
THE BEST. Pl'""S<nd for wtalnQ. 

THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 

Drawing } 
Instruments 

Of German, Swiss, and Ameri
can make. Drawing Boards ]' 
Squares, Colors:.,.lnkB, TracIng 
C l o t h s  and  rapers, Thumb 
Tacks, Rules, Tapes, etc. 

Blue Process Papers, 
THE BEST IN THE WORLD. 

Engineers' 
Supplies } 

FROST & A D A M S  CO. 
Impol'ters. 

39 CORNHILL, BOSTON, MASS. PI'"" Catalogue Free. 

CROOKES TUBES AND ROENTGEN'S 
Pbotogra ohy.-The new pbotography as performed by 
the use oi Crooke s tubes asa source of excitation. All 
about Crookes tubeE. SCIENTIFIC AMERICAN SUPPLE-
�fl!i�'9�0&; ��Ab��ihJ,3rb,fJ;3i6tft: I��7:�{�� 
SCIENTIFIC AMERICAN, Nos. 7, 8. 10 and 14. Vol. 74. 
These profusely illustrated SUPPLEMENTS contain a 
most exhaustive series of articles on CroOKes tubes and 
the experiments performed with them. Among them 
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and wbiC). are now again exciting attention in connec
tion with Roentgen's photographY. Price 10 cents each. 
To behad atthisoffice and from all newsdealers. 

Buy Telephones 
THAT ARE GOOD··NOT " CHEAP THINGS." 

The difference in cost is little. We guarantee 
°'!ig��R:lt��: bs:taf����Ii: ��l·c���:

rs 
tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0·2 5 4  South Clinton St., Chicago. 

Largest Manufaeturers Of Telephones 
exclusively in the United States. 

Some of its advantages :  1st. It is strictly 
automatic. 2<1. It completely doe. away 
with the '"manual" switchboard. 3d. Con
nection between subscribers is direct and 
instantaneous. 4th. No central office ope-
r�;;�.

to ��:'-' 'if:Jor� 
i
���

rr
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service at all bours of day or night. pr' This app1iance is sold outright or 
leased, at option of customer, and fully 
guaranteed. lIT Sen1 for lllustrated circular S. A. to 
Houts A u tolnatic 'l'elephone Switch 
Co., l'al'kel', �o. Dakotn� U. !S. A .  

S T E E L  Btlt . PUIl¢V 
in tbe World. Unbreakable, very li!(ht. Positively safe. Extremely 
hlJ!h speeds. Perfectly balanced any 
speed. Cheap first cost and power 
saver. Steel bushings to fit any 
shaft. Up-tO-date dealers will se
cure territory. lIT For price and 
d
':i'i'i��fcA�

e
pULLEY CO. 

W" See sCIENTIFi�
t
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U E E N " ARCH ITECT LEVEL $50 
Improved Transits & LevelS 
Graduated entirely on our 
��le
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elh�inw: o�fct�; 

Fair. All kinds of Engineer
ing, Surveying and Drafting 
Instruments and Materials. 
i!�ired
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is mentioned. 
QUEEN & CO., Inc., ' 

1011 Cl.estnnt St., 
l' IlI Iade lpbia. 

Preserve Your Papers. 
--N\I\N\N\I\,--

Subscribers to the SCIENTIFIC AMERICAN and SCIEN
TIFIC AMERICAN SUPPLEMENT, who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in
scription " Scientific American" and U ScientiOc Ameri
�an Supplement" in gilt, Price n50, by mail, or $L25 
at tbis office. Address 

M U N N  &. CO. , 361 BROADWAY. N EW YORK 

WELL DRILLING MACHINERY tMANUFACTUAED av 
WILLIAMS BROTH ERS� 

ITHACA. N.V. 
OR ON SILLS, Fbfl 

Oft SHALLOW WELLS, WITH 
STEAM OR HORSE POWER 
, SENI! ,.OR CATALOG U �  WILL!,tIMS BR05.JTHACA.N ...... 

Lamps. manufacture of incandescent. J. W. T. 
Olan . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  586,055 

Lantern and torch. combined. Hinman & Hertzler 585.756 
Lantern, bicycle, !. H. Atwood . . . . . . . . . . . . . . . . . . . . .. 586,00) 
Lantern. oil. J. L. Wandler. . . . . .  . . .  . . . . . . . .  . . .  . . . . . .  585,728 
J�:����:e�nJ��nGoK{n������ati.iS: iri: Smith:: : : : :  �:¥tg 
Level, A. H. Patrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 585,b50 
Level. carpenter's. E. T. Clowe . . . .  , . . . . . . . . . . . . . . . .. 585,653 
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Lock. See Bed lock. Fifth wheel lock. 
Loom picker strap, Sawyer & Lahue . . . . . . . . . . . . • . . .  585,877 
Lozenge cutting machine, F.P. Rosoock . . . . . . . . . .  585,789 
Lubricator. G. W. Bowen . . . .. . . . . . . . . . . . . . . . . . . . . . .. 585,736 
Luggage carrier. O. Resnick . . . . . . . . . . . . . . . . . . . . . . .  585)833 
Lurn ber drying apparat us, P. P. Toale. .  . . . . . . . . . . .  585,895 
Mail box, W. McEndree . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 585,777 
Mail pouch crane. L. E. Hunt . . . . . . . . . . . . . . . . . . . . . . .  585,673 
Mattress, L. F. Ruth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 585,834 
Mattress and frame therefor. wire. F. G. Gale. 

585,664, 585,665 
Mechanical motor. H. Evans. . . . . . .  . . . . . .  . . .  . . . . . . .  585,953 
Mechanical movement. P. C. N. Pederson . . . . . . . . .  585.851 
Mechanical power. reversible screw. B. li". & F. B. 
Me��\\.��r.

l
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Meter. See Electricity meter. Water meter. 
Mould. See Butter mould. 
Mould for hollow articles, H. V. Moore . . . . . . . . . . .  585,689 
Mo

����g. ��:�.
i
��. �.����.��

i
.� . ����:�.����' . .  �. �'. 585,886 

Motor. See Churn motor. Electric motor. Hy
draulic motor. Mechanical motor. 

Musical 'instrument electric attachment. W. B. 
}'leming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,663 

Musical instrument. mechanical. G. A. Brach-
hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,737 

Nut lock, D. H. Gabriel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,024 
Nut lock, Milner & Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 585,713 
Oil burner, Larwill & Small . . . . . . . . . . . . . . . . . . . . . . . . . .  585.822 
Ordnance, breechloading, Ii. P. Hurst . . . . . . . . . . . . .  585,957 
Ore separating apparatus. 'r. G. Barlow-Massicks. 585,732 
Organs. pneumatic action and coupler for. J. T. 

Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 585,946 
Package. grater. slicer. mouse and fly trap. com-

bined grocer's. R. M. Gardiner . . . . . . . . . . . . . . . . . .  586,025 
Packing case, W. D. Uptegrall' . . . . . . . . . . . . . . . . . . . . . .  5<5,879 
Pad. See Horseshoe pad. 
Paper fastener. G. H. Bennett . . . . . . . . . . . . . . . . . . . .... 586.003 
Paper trimming machine. R. N. Adams . . . . . . . . . . . .  585,998 
Paper tubes. machine for making coiled. H. A. 

Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,054 
Paving plant. portable. B'. A. Heatherington . . ... 585,867 
����il �Ji'l���n';;��j.�.�::'���:::. ::::::::::::::::: ��:�� 
Piano action, A NickeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585.829 
Piano action, M. Steinert . . . . . . . . . . . . . . . . . . . . . 585,716, 585,717 
�i:��
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Piano players. hand and arm support for, E. V. Thompson. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  585,799 
Pipe truing lathe, C. S. Hamlin . . . . . . . . . . • . . . . . . . .  ,. 585,865 
Plane. A. A. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 585.889 
Plauter� fertilizer distributer and cultivator. com-

bined, J. L. O. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 585,916 
Plow attachment, B. �'. Rudy . . . . . . . . . . . . . . . . . . . . . . .  585,791 
Plow cutting attachment, U. M. Stone . . . . . . . . . . . . .  585,797 
Plow or cultivator. E. Haiman . . . . ... . . . . . . . .  , . . . . . . .  585.751 Plow or cultivator. Martin & King . . . . . . . . . . . . . . . ... 585,685 
Plow point, E. L. Troup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585.990 
Plucking instrument. J. Joffriaud . . . . . . . . . . . . . . . . . .  585.958 
Plumb and level combined, Weigert & Oyen . . . . . .  586,082 
Power. See Mechanical power. 
Power and heat generator. G. White (reissue) . . . .  11.619 
Press. See Printing press. Sheet metal press. 
Pressure gage tester. C. B. Bosworth . . . . . . . . . . . . . .  585,b83 
Primary battery. reversible. L. W. Pullen . . . . . . . .  585,699 
Printing machine. J. J. Clause . . . . . . . . . . . . . . . . . . . . . .  585,907 
Printing machine. hosiery. A. young . . . . . . . . . . . . . .  585,945 
Printing press. cylinder. H. A. W. Wood . . . . . . . . . .  585.995 
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Pulp screen, H. J. Dickerson . .. . . . . . . . . . . . . . . . . . . . . .  585,656 
Pump, A. W. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,001 
���fhi��u���a����t1y��e·�alh\��:·S·.· P: 'Stee'n: 585.961 

Pu:fz�e,TE: 'vaiice : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : : : : :  �;�f 
Rack. See Bicycle rack. Towel rack. 
Radjator air box, R. Scott. .  . . . .  . . . .  . . . .  . .  . .  . .  . .  . . . . . 5,708 
RadIator attachment, C. H. Knowlton . . . . . . . . . . . . .  586,045 
Railway danger signaling. J. K. Kendrick . . . . . . . . .  585.676 
It:il::� lJo1Ei, 'il�
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Railway signaling apparatus. G. V. Allen . . . . . . . . .  585,999 
Railway signaling system. H. Bezer . . . . . . . . . . . . . . . .  585,733 
Railway switch detector or indicator. A. Keiser . .  5...,6,041 
Razor strop, F'. G. Farnham . . . . . . . . . . . . . . . . . . . . . . . . .  586,021 
f�:E
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achine. S. S. Sadorus . . . . . . . .  585.704 
Refrigerator car ventilator. Norling & Johnson . .  585.779 
Register. See Cash register. 
Regulator. See Gas pressure regulator. 
it���t���dWeeRCol}re!���Bgl���n . . . . . . . . . . . . . . . . . . . . . .  586.063 
Rock drill, hand, A. M. Southard . . . . . . . . . . . . . . . . . . .  585,795 
Rocket, O. Wilhelmi. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,805 
Rod or bo�t wrench. M. M. Billmire . . . . . . . . . . . . . . . .  586,004. 
Rolling mlll catcher's table, S. V. Huber . . . . . . . . . .  585,869 
Rudder and support. H. Brusstar . . . . . . . . . . . . . . . . . .  585,650 
Ruler, �'. M. Brittain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,738 
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585,682 
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Screen. See Pulp screen. Window screen. Screw cutting machine. Niggli & Lam bert •. . .  _ . . . .  585.849 
Screw machine feed mechanism. Swasey & 
seaI:1�t·Browii:.·.·. ·.·. ·.·.·.·. ·. ·. ·.·,·.·.·: ·.·.·,· ... ... : .

..... : ... .. .......... �:� 
Secondary battery, I. Samuels . . . . . . . . . . . . . . . . . . . . . .  585,853 
Separator. See Centrifugal separator. 
Sewed articles. overseam for, R. L. Plumley . . . . . .  58.�,939 
���: ::�g���·f�r1�fng· bOots' (;� 'shoes: 'rr: 'K: 585.724 

sewf��
t
�w'eat' 'band's" kt' 'hats:' iiiachine" fo'r:' C: 585.675 

Necker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,874 
Shade and curtain b olding device, P. Vincent . . . .  585.99] 
��:��e�:a�h:�Jsh�g�g����i·er: E: :A: ·:t·efebre; 585.942 

Jr .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  586,048 
Shears bolt, E. W. Scales . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,067 
Sheet carrying and piling or feeding mechanism, 

R. Miehle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  586,073 
Sheet metal press, C. C. McNutt, Jr . . . . . . . . . . . . . . . .  585.923 
�P�il����
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����·1i!g �r:����: ·:Rodeniiaii8eii.:: : : :  �:�+ 

��;:'\�'ril: �·l¥:���n�·.·.:·. : : · ·. : : :·. : : . : : : : : : : : : : : :: : : : :  �:� 
Soldering iron. W. Mitchell ... . . . . . . . . . . . . . . . . . . . . . . .  585,f,SS 
Spectacles, J. P. Orr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,0i4 
Sprocket wheel, D. J. Sheldrick . . . . . . . . . . . . . . . . . . . . .  585,710 
��:g'gn
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Steam engine and steam generator, combined. 
Ste� �:;����ciiiatiiig: Stuckey ·&"Heuberger.: �;�� 
Steam generators. pneumatic attachment for 

cleaning, W. D. Hoxie ... . . . . . . . . . . . . . . . . . . . . . . . . .  585,956 
Steel, manufacturing, Last & Wright . . . . . . . . . . . . . .  586,04'( 
Stentering machine regulator, Mather & Smith . . .  586,0.,1 
�tg�� ��'A�'Ilifte�l�YRi.: : : : : : : : : : : : : : : : : · · : : : : : : : : : :  �:�� 
��;: 0�

a
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Stoves. beating and cooking attachment for oil, 
Strf;'

s, g�e
vsli:iivl:t;.':."p� Mulholland . . . . . . . . . . . . . . 586,037 

�����:;[irt�;'�e;t, W.Y�Warimaii: : : : : : : : : : :  : :  : : :  �;�� 
���c�
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�� l'���::d·S.;itc�bl\TIoot,:ic 'swii:ch: 58S,762 

l� R i� it.{ tographic Printing. VE LOX T,;) 1t T."lET."l A Revolution in Pho-
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Telegraph switch. Tramway switch. 
�:��'fidg �i:e

a
�g,�8ic: 'device 'for: '6: Latta: : : : : :  ?i� 

Teeth to mouth plates. appliance for use in 
Tel:����'i!�lfv�{J��'!r�§. ilrJ������::: : '.: :  : : : : : :  : :  : : :  �'�H 

GLOSSY or MATT No dull or rainy weather to interfere with your work. 
• Ii dark rooms nor complicated manipulation. Developed and toned as fast as the PTintiJng frames can be flUed. Permanent prints. The grea�st paper for hot or d�P cUmntes . . • � <"p:ots in �tflmps brin'!s two sample dozen cft.b s" nevelo�er Imfl thlCC' s:l.mplc l1rmts. NCl)Pl":.t PJaLiuojd. Euamclf'd and lto.uglJ lJJ 01JUtlt J lalll J'� nrc tbq Lc�t and most unifol'm in the market. Nepcl"u 1. 0 P n.u insoluble :;cJatiuc paller ll.clI.ln·uudt. a Matt Printing-out l�aper. • 

Nepera Ohern' leal 00 Hole Mannfactnrers, NEPERA PARK, N. Y. 
• PariS, France, 8 Rue Martel. Chlc&lro, Ill" 21 Quincy St. 

Telephone exchanges. operator's switch for, L. • 

Tel��:���
0
�tatioii8: ',jWiiChboard' for' "enti-aCc: 

585,915 

rrc1�;1���nil:aii8mjit;,i·: ',viieo'x'&; i:u"VtOJ1: � : : : : : : :  ��'�m 
'J'hil1 coup1ing • .  T. E. Cryderman . . . . . . . . . . . . . . . . . . . .  rk"-i;):t�j' 
'J'hiH coupling. Dumas & Knapp . . . . . . . . . . . . . . . . . . . .  flo\i,f),{',(l) 
'l'lliwlJle, "V. J. ,lI�ergusoll . . • • . . . • . . . . • • . . . . � .. . . . . . . .  fi85,9:JO 

(Continued on pa(le 47) 
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Williams' Shaving Stick, 25 cts. 
Gen�line Yankee Shaving Soap, 10 cts. 
laxury Shaving Tablet�25 cts. Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams' Shaving Soap (Barbers'), 6 Round Cakes, 
J:lb..4ot. Exquisite also for toilet. Trialcakefor2c. stamp. 

TH E J .  B .W I LLIAMS . CO .. 
(j LASTON BURY, CO�N .  

LO NDON 6 4 GR EAT RUSSEll ST.W e SIDNEY 16 1  ClARENCE ST . . 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm. treat in

a 
of open circuit batteries. historical dry 
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dry cells. With tbree illustrations. Cbntained in �CI
ENTIFIC AMERICAN SUPPLEMENT, No. 1 0 0 1 .  Price 
10 cents. '}'o be had at this office and from all news .. 
dealers. 

Everything you want to know about 
every Tool you can think of. o-Ul' 
new 1897 '1'001 Catalogue is a veri
table ,}'ool Encyclopedia. A com
plete Tool List for Metal Workers 
and Mechanics of all kinds. Hand
somely bound in cloth, express paid 
��:iC:iB

t
:5! ��'��ind�g�1ihPG;�t ��: 

der amounting to $10.00 or over. 
Montgomery & CO. 

M A K ERS ANO JOBBERS I N  FI N E  TOOLS 
1 05 FULTON STREET, N EW YORK CITY. 

The Van Norman • • 
Universal Bench Lathe. 

A I .. athe. Milling 1\lachlne. 
I"lcrew Cutter and Univenml 
Grinder in one tool. 'l'he 
best too] made for all kinds 
of small wnrk. Made by Waltham Watch Tool Co" 

SP1�INGFIELD, MASS. tlr Sendf or Cala/OI)1t€ 

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 u p  to the times. 
It gives you�g 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 
enable him to comprehend the great im
provements of the day. It furnishes sug· 
gestions for hours of instructive recreation. 

Send fortiUustrated circular and 
complete table of contents. • • •  

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

SCIENTIFIC AlllERICAN, 
361 BROADWAY, NEW YORK, 



NOW READY. 

" Inexpensive 
Country Homes." 
A Practical Book jor Archit�cts, Builders and those 

Intending to Build. 

A handsome cloth-bound portfolio, consisting of 96 
pages n x 14, printed on heavy plate paper, and con
taining 43 designs, with fioor plans, of practical, 
tasteful and comfortable country homes, ranging in 
cost from $1,001 to $5,000 complete. The designs 
have been carefully selected as embodying the best 
e1forts of various architects througbout the country. 
Every one of the houses has already been built, 
and all of the illustrations are balf-tone engravings. 
made direct from -photographs of the completed 
structures, taken especially by the RCIENTJFIC 

AMERICAN artists. In many cases two perspective 
views of the same bouse are shown. Several illus� 
trations of inexpensive stables are also included 
among the designs. 

The location of the dwellings. the cost, owners' and 
architects' names and addresses are given. togetber 
with a description of the dwelling, thus enabling, if 
desired, a personal inspection of the dwelling or 
direct correspondence with the architect or owner. 
Architects, Bui lders, and those i ntending to b u il d  
will find many new and valuable suggestions among 
the up-to-date designs illustrated in this handsome 
portfolio. 

I'rice, $2.00 by mail, postpaid. 

MUNN & CO., Publishers, 
36J Broadway, New York City. 

A�w. I'IBEI 
llJ anllfactory E.tablished 1761. 

LF.>tD PENCILS, COLORI<JD PENCILS, SLATE 
PENCILS, WRITING i'LATES. STElUL PENS, GOLD 
PENS. I:'<KS. PENf'lL CASES IN SILVER AND IN 
GOLD, STA'l'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Ma nufactory Establishell 171H. 

H A R DT M U T H ' S  D RAWING 
PENCILS 

AND 

t 
B '1s . COPYING 

r:;� W��Jd. es��;c�c;:tt�c�:a:����t�� PENCILS 
man, eIl£ineer. copyist, � h . 
clerk .• and everyone using � �:t' �u�:or penCIls, should try th€ ," "'" ,y 

Once tried, always used thereafter . For sale by all Sta
tioners and Artists' Material Dealers. � Sample free 
on ap�licfttion. FA V () I,(.� R U H I� & CO.,  Importers, 
1 2 1  West Houston �treet, New York. 

SCREW - CUTTING DIE 

ELEOTRIO STROKE BELLII 250. 
el��lc

Cb:�ro:: , 
Bicycle Bell and the greatest bar� 
gain ever offer· 

��;tatur:ea��� h � 
gong; loud clear � 

����I�tlotiae:t��rngmeCh_ 
; Regular price 60C. To 

a sample and our great catatogue 
consumers' handM we man a sample 

_""'!k--1!I!l""''' ��� �!�!:e� C!��N��n� l vc��t. 
e%tra 

" Bro., 65 C()I"Uandt St., Dept.. No. tn, N. Y. 

BAND FASTENERS ��R
E :"��� 

A. P. DICKEY M FG .  Co. , RACINE, W IS. 

47 
No NOISE. Thyroid compound. C. F. M. Schaerges . . . . . . . . . . .  585,926 1 No D I RT. Tie holder and collar brace, W. W. McCall. . . . . . . .  585,775 

Tilting gate. automatic, S. Roy er . . . . . . . . . . . . . . . . . . .  585,700 
No SMOKE. No L ICENSE. ABSOLUTELY SAFE. 

Tire, bicycl e, S. Kohn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,679 
Tire, pneuma tic, J. R. Johns. _ . . . . . . . . . . . . . . . . . . . . . .  585,870 

:j:l�� s��l��Yp�cf�,hj�fie<toJ�d�·. �: �����:::: :: : : : : : : �g:3�� 
Tires, device for inflating pneumatic, E. V. Peirson . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  585,924 
Tires, means for healing punctures in pneumatic, S. B. Dunn. . . .  . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  585,661 
Toaster or broiler, E. WalL . . . . . . . . . . . . . . . . . . . . . . . . .  58&,880 
'robacco, etc., in packets, nlRchine for making 

up, W. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,07G 
'Jlobacco pipe mouthpiece attachment, D. B. 

Kinch. . .  . . .  . . . .  . . . . .  . . . .  . . . . .  . . .  . . .  . . .  . . . . . . . .  . . . . .  586,043 

�g��fr�i�Y� 8:L�t;p���ts·o�: .�����:: : :  : : : : : �:� 
'l"Tamway switch, W. G. Lewi. . . . . . . . . . . . . . . . . . . . . . . .  585,761 
'I'ransom sash pivot, '1\ lj'. Dolen . . . . . . . . . . . . . . . . . . . . . 1)85,840 

�Z.'t',;
k
dr�i� in��h1�',;:��';fiioii '&' HeWitt: :  : : : :  : : :  �:JZ� 

Tubes, machine for manufacturing seamless 
steel, Wootton & Hewitt . . . . . . . . . . . . . . . . . . . . . . . .  58b,809 

Tubing or shafting, mac mne for 8traigb tening, 

Ptnnsyloania Iron Works £ompany 
B U I L D E R S  OF TH E 

"GLOBE" GAS ____ ... 
. • •  AND . 

GASOLI NE ENGINES 
FOR STATIONARY AND 

MARINE SE RVICE. 

lIT Catalog� and Prices on application. 
Z & C. N. 'l'eetor. .  . . . .  . . . . . . .. . .  . .  . .  . . . . .  . . . .  . .  . . .  585,720 

���n�"gm':;a�i��,;>t�t';C·i.'j'acoiis : : : : : : : : : : : : : : :  �:2.�1 Address. 50th Street and Lancaster Avenue, PHILADELPHIA, U. S.  A. 
Typewriter attachment, E. C.  LewIs . . . . . . . . . . . . . . .  585,918 1---------------------------------------------
Typewriter desk, J. H. He.ywanL . . . . . . . . . . . . . . . . . .  585,9,14 

��re:�m�� ;::�ggl�:: f·E:�::��ldg
.� : : : : : : : : : : : : : :  �:� SO S I M P L E  A C H I L D  CAN USE T H E M  PROPOSALS. 

Typewritinil machine key action, W. P. Kidder . . 585,7G1i , S U N  A R T  Valve, w .  G. Milner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58.1.667 OFFICE LIGHTHOUSE ENGlNEER, TOMPKINS-
Valve, gate, O. N. Guldlin . . . . . . . . . . . . . . . . . . . . . . . . . . .  !,IlS,Hl2 MA GAZINE CAMERA ville, N. Y., June 26, 1897.-Sealed propooals for six 
Valve, gate, G. E. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,G84 Folding CalDeras, ����

be
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h
I�io��� Valve, reducing pressure, C. Smith . . . . . . . . . . . . . . . .  58b,711 All stze&i ranging in price from I tion furnIshed on application. D. P. HEAP. Lt.-Col. 

�:t1�;l¥!!:!��:1�!}Ji::�.:.:.:.:.:.:.:.:.:.:.::.:.:.:.:.:.:.:.:.:.:.: ��:U� ft/gi�ture. ��art Junior, � x E_n_gl_·n_ee_rs_. _________________ _ 
Vehicle spring wheel. JD. D. Greene . . . . . . . . . .  .- . . . . .  58fi,O:W iT Send 2 cent stamp for 
�:��iI�t���

r
�e�li'e¥;f::r���)r�:�

i
�;�dia�o�.

arter 
585,906 

Illustrated Catalogue. I 
Vertical boiler, 1\1. Ziei· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,898 SUNART PH OTO CO. STORAGE BAT TER I ES 
v

et
��:�hne���::�����? . .  

i���:����:
, . . .  ���'� . . .  � 585,947 5 AQUEDUCT STREET, 

Viscous subtances, receptacle for. If. L . Little- _____________________ _ 
ROCHESTER, N. Y .  

THE WILLARD BATTERY CO, CLEVELAND,O.  
field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  586,049 

Voting machine, E. B. Cummings . . . . . . . . . . .  585,742, 585,143 
Voting machine, R. A. Hart . . . . . . . . . . . .  " . . . . . . . . . . . .  580,031 

�:�g�� bJ���i�g�w.
e
�:g�eri: : : : : : :  : : : : : : : : :  : : :  : : :  ��:�� 

Wagon or other vehicle, E. W. Loomis . . . . . . . . . . . .  58b,768 
Washboard, M. B. Lloyd .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,824 
Washboard, A. Poehlman . . . . . . . . . . . . . . . . . . . . . . . . . . . 585,925 
Washing machine, H-. Teltzrow . . . . . . . . . . . . . . . . . . . . . b85,721 
Watch rim centers, device for rnanufacturillg, l-I. P. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,821 
Water elevator, pneumatic, J. G. LeYller . . .  , . . . . . .  585,683 
Water meter, F. W. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . .  [:&5,757 
Wejghing apparatus, lj-'. H. Richards . . . . . . . . . . . . . . .  585,981 
Weighing apparatus. automatic, M. E. H,eisert . . .  585,785 
Weighing machine, F. H. Richards . . . . . .  585,96ti to 585,978 

585.980, 585,982, 585,984 to 585,9SG 
Weighing machine, automatic, F. H. Richards. 

585,979, 585,983 
Weir, adjustable distributing, J. B. Pope . . . . . . . . . .  585,87b 
Well drilling machine, H. S. & C. E. Glenn . . . . . . . .  585,668 
Well operating power, oil or water, G. W. Grimes 586,027 
Well tubing cleaner, oil, F. W. Ballard . . . . . . . . . . . .  586,001 
Wheel. See Metal wheel. Sprocket wheel. Ve-

hiclesprillg wheel. 
Wheels, machIne for assembling parts of, J. H. 

Player .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,690 

;rJ�:��
e
&�e�·e��ri���· iJ'uriier: . W.· S·.· Reamer ��:M� 

Wick puller, E. M. Roberts et aL . . . . . . . . . . . . . . . . . . .  585,787 
Window, J. Lumsden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  585,771 
Window frame and sash, F. E. Brown . . . . . . . . . . . . . .  b85,949 
Window screen, W. Hals'W Jr . .. . . . . . . . . . . . . . . . . . . .  585,ti7l 

���ct�
ai

s:
gR����ib�it wr!nJ];�ssett . . . . . . . . . . .  58t),08S 

Wringer. See Clothes wringer. 

TRADE MARKS. 

Baking powder, Nave & McCord Mercantile Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,32f 

Bandaging material for use in dressing wounds, 
sores, etc., Vereinigte Gummiwaaren-Fabri
ken lIarburg-Wien, vormals Menier-J. N. 
Reitho1fer . . . . . . . . . .. . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .  30,344 

Bicycles, O. Konigslow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,341) 
Bicycles, J. W.anamaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O,34G 
BiC}fI�r���l���.:������:. ��� . .  ��.���:�����.��'. ��: . 30,347 

��::�t:,:1f1���1ii&
e
ililf�s�l���.� : : : : : :  : :  : :  : : : :  : : : : :  �:� 

Chocolate drops, chocolate cream drops, and ana
logous confections, Cedar Rapids Candy Com-
pany. . . . .  . . . . . . . .  . . .  . . . .  . . . .  . . . . .  . . . .  . . . . .  . . . . .  . . . . . . 30,320 

Colurs, alizarin, Farbenfabriken of Elberfeld Com-
pany. . . . .  . . .. . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,331 

Colors, especially ultrmnarine blue, Deschamos 
Frere .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  30,330 

Crackers, biscuits, cakes, and kindred articles of 
food, C. D. Boss & Son . . . . . . . . . . . . . . . . . . . 30,021 to 30,325 

Dress linings, Bernheimer & Walter ... . . . . . . . 30,317, 30,318 
F
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z
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Knit underwear, Contoocook Mills Company . . . . . .  30,315 

h��i��� I:�iliv�: g���ir C\����fc&mpaiiy: : : :  �:g!� 
Metal, dry fine powder for polishing, Borsum 

Brothers" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,334 
Musical instruments, brass, wood, or like wind, 
Oils
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Vacuum Oil Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,332 
Paints, dry and pulp pigments for, A. B. Ans-

bacher & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,333 
Pharmaceutical preparations for the cure of 

chlorosis and all forms of anemia, J. E. Stros-
Pi

I
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Pills, ointments, and tablets, and remedies for 
catarrh and female troubles, C. A. & B. H. 
Birney . . .  . . .. . .  . .  . .  . .  . . . .  . . . .  . . .  . . . .  . . . . .  . . . .  . . .. . . .  30,341 

Re�£o�:ctO!�J��:i:'1l�� J:����i�\����g; 
Re�����:]70r' hea:da<ihe', 'neuralgic ' or' 'riieumatlc 30,337 

pains, and nervous diseases, Cepha]gine Com-
SalJ':.nJ:'(): 'Wiis()ii: : : : : :  : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:�� 
Shoes, bicycle, J. E. 'I'itt �hoe Company . . . . . . . . . . . .  30,316 

DESIGNS. 

Bedstead, J. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,315 
Belt or band pattern, W. C. Edge . . . . . . . . . . . . . . . . . . . .  27,285 
Bicycle fork crown,W. S. King . . . . . . . . . . . . . . . . . . . . . . .  27,306 
Bicycle frame, E. Whitworth . . . . . . . . . . . . . . . . . . . . . . . .  27,308 
Bicycle pedal foot rest, J. 'l'. Hall . .. . . . . . . . . . . . . . . . . .  27,304 
Bicycle stand, ,I. J;'. Crooker . . . . . . . . . . . . . . . . . . . . . . . . . .  27,309 

11�1W�� J�l'l�l�o�:.?:. ��:�.
i
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Bottle, F. M. Underhill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,292 
Box, C. W. Meinecke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,294 
Bracket, C. A. Brickley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,311 
Can opener blade, R. D. Webb . . . . . . . . . . . . . . . . . . . . . . .  27,296 
Comb, J. Lehmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,284 
CondUit, J. W. Kunzler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,287 
Display stand, W. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . .  27,314 
Display tree, milliner's, H. Bussinger . . . . . . . . . . . . . . .  27,313 
Door hanger frame casing, G. C. Gardner . . . . . . . . . .  27,299 
Door hanger frame casing, D. Nickel . . . . . . . . .  27,2g7, 27,298 
Duster handle, feather, J. Spektorsky . . . . . . . . . . . . . .  27,295 
lj'ile, letter, J. Kaschenbach . . . . . . . . . . . . . . . . . . . . . . . . . .  27,316 
Glass vessel, D. C. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,288 
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Lantern, bicycle, F. T. \Villiams . . . . . . . . . . . . . . . . . . . . .  27,303 
Measure, tape, E. G. Brewer . . . . . . . . . . . . . . . . . . . . . . . . .  27,283 
Pill cylinder mould, C. A. Tatum . . . . . . . . . . . . . . . . . . . .  27,290 
Plate or analogous article, L. S. Ipsen . . . . . . . .  27,289, 27,297 
Puzzle case, J. A. Williams .. . . . . . . . . . . . . . . . . . . . . . . . . .  27,313 
Spoons, etc., handle for. E. W. Scott . . . . . . . . . . . . . . . .  27,285 
'Ilire band tightener, If. B. Griswold . . . . . . . . . . . . . . . . .  27,301 
Tool handle, J. Swan. . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  27,302 
Trace supporter. R. C. Danley . . . . . . . . . . . . . . . . . . . . . . .  27,301 
Velocipedesaddletree, F. Konn .. . . . . . . . . . . . . . . . . . . . .  27,306 

A printPd COVy of the speciflcation and drawing of 
any patent in the foregoing list, or any patent in print 
ISSUed since 1863, will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 
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going list, provided they are simple, at a cost of $40 eache If complicated the cost will be a little more. For full 
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WE MAKE IDGH GRADE 

STEREOPTICONS, .;t. 
.;t. MAGIC LANTERNS 

and accessories -which will assist ,. 
the 1Jhysician to demonstrate micro- · . - .

. . scopic lantern slides of the human . 
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P1i�n���lur:f!if�at�lt£�·' . 04 
1 2 5  and 1 2 7  Worth St., New York 

AMERICAN PATENTS. - AN INTER-
eRting and valuable table showing the number of patents 
granted tor the various subjects upon wbich petitions 
have been flIed from the beginning- down to December 
31. 1894. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT. No. 1 002. Price 10 cents.. 'rQ be had at 
this Office and from all newsdea.]erse 

W

ELLDRILLING MACHINES or 
aU kinds and sizes, for 
drillingweUs for house, 
farm, City and Village 
Water Works, Facto· 
ries, Ice Plants, Brew

eries, Irrigation, Coal and 
Mineral Prospecting, Oil and 
Gas, etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. nr-Mention this paper. 
LOOMIS & NYMAN, Tillin, Ohio. 

M I CA WAS H E RS 
For all mechanical USf'S. Perfect insulators. 
Samples and quotations furnisheo . 

A. O. SCHOON MAKER, 1 5 8 W i l l iam Street, New York. 

"H EAVEN AND HELL"  From things heard 
and seen by EMAN-

UEl .. SWEDENBORG. The grandest, most interesting, 
and instructive book ever written on tbe subject. More 
can be learned about genuine religion and the future 
M!�{\an g�{f ririh����l�laJ�� ��iif�.er l����stf��.g�: 
ALDE�, 2129 Chestnut St., Philadelpbia, Pa. 

Three one LADDER • 1n 
Quickly changed from a straij1;bt ladder to a step ladder 
or to an elevated platform for painting, paper banging, 
picking fruit, etc. Needed in every house, hotel. fac-
j�
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askinj1;. S, L. KNISELL, Camden, N. J. 
ACETYLENE GAS AND CARBIDE OF 
Calci�m.-All about the new illumi.llunt. its qualities. 
chemI stry. pressure of Jiquefactwn, lts probable future. 
experiments performed with it. A most valuable series 
of artiCles, giving- tn complete form the particulars of 
this �ubject. Apparatus tor making- the gas.. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 9!'S. 
1 004, 1 007. 1 01�, 1 0 1 4. HIl ;}, l O l li, 1 0��, 
1 0 3 ;)  and 1 03�, '!'hemost recent apparatuB of siro. 
pie and more elaborate type described and illustrated 
in special acetylene SuppJement No. 1 O:i1. · Price )0 
cents each. '1'0 be had at this office and from all news
dealers. 
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l fi,�Ofl H. P. NOW A VAI I .ABLE. '1'0 H E  INCltEA�"D TO ::0,000 iL p. 
The Company 18 in a positIOn to let electric energy at exceptionally cheap rates and on the most favorable 

terms. They a]so offer to applicants wishin,l!' to establish themselves near the works, sllitable land on either the German (Badish) or the Swiss side of the Rhine, in the vicinity of important railway lines. Cheap labor. 
For further in!orrruttion please address The tUanage., Kraftubertragu ngswerke, Rheinfelden, Switzerl and. 

THE ANDERSON TYPEW RITER BEATS SHORTHAND ! gn:.:����
k
�t;:�r.t�:w����: 

'VE BUY PATENT";, small novelties. Colum
bian Novelty Company, 166 Broad Street, Newark, 1il. J. 

-_ . . . �.-- ------.. --.•. ----------- --�-
A Nil P A It'l'S. Gears, Dies, etc 

IIUUIJ,I., ��a.l'ir..�I-'g��eet; %J'I�lIGO� S I 

I C E ilIA<:HINES, COl'li�. Engines. Br"w"l'" and Boul " t's' lUnchinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee. Wis. 

���� TYPE-WHEELS. MoCELS s...£XPERIMENTAL WORK'.&MALLMACHfNERY NOVElTIES Ik ETC. NEW 1'_0 aT.E"CIL WOR�S 100 NASSAU 8: N,l'. 

Experimental & Model Work 
Cirs. an4 advicejree. Gardam & Son, 45-51 Rose St.,N. Y. 

r 'WOO D E N  T A N KS. 1.::.::I.ill For Railroads, Mills and Man

.

ufactories. 
I , " ....... , Builders of �teel Towers and Tanks. • :':�" . '" La. Red Cypress Wood Tanks a specialty . . . 

. :
. . 

W. E. CALDWELL CO .. . . 217 E. Main 8treet, Louisville. Ky. 

WASHINGTON, D. C., Bliss Building. 

Bliss School of Electricity 
The only institution teaching practical electrical engin_ 
eering exclusively. Laboratory equipment excellent. 
Courses open October 1st. Catalogue on application. 

8/iU Need "SPECKS" send to 
F. E. Baile , for Optical 

. 

Catalogue, sampfe Case F�EE 
with Outfit. F. E. Bailey, . 271 Wabash Ave3ne, Chicalto, 

. 1I1i30is. 

H AWKINS' NEW CATEC HISM OF E LECTRICITY 
A PRACTICAL TREATISE 
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gold titles and edges. Strict
ly "Up-to-Date." Postpaict� 
$2.00. TREO. AUDEL & Co., 
63 Fifth Avenue, New YOl';;. 

50 YEARS' 
EXPERIENCI. 

PATENTS 
TRADE MARKS, 

DESICNS. 
COPYRICHTS &.c. 

Anyone sending a sketch and description rna., 
quickly ascertain, free, whether an invention is 
probably patentable. Communications strictly 
confidential. Oldest agency for securing patentS 
in America. We have a Washington Office. 

Patents taken through Munn & Co. receive 
8pecial notice in the 

SCIENTIFIO AMERICAN, 
beautifully illustrated, larj1;est circulation of 
;i�B;i����i��.rna��;i�� 

t
:�::!� Y:i� 

Bo.,K ON PATENTS sent free Address 
M U N N  & CO. , 361 Broadway. New York. 

Has Won Its Position Pur�ly On Its 
m�rit t, • 

Adopted and used by the United States 
Army. We are prepared to offer direct to 
the rider special price where we are not 
represented. Write us for particulars. 

THE MARTIN & GIBSON MFG. CO. 
BUFFALO. N. Y. (Drawer C.) 

© 1897 SCIENTIFIC AMERICAN, INC. 
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