
Tile cliarDe for >merUon 1MUler til;" /lead is One Dollar a 
lme JOT eacll \1t8ertwn: about ewllt word8 to a line. 
.ddvertiBement8 must be received at publicatwn Office 
as early as Thursday mommg to appear in tile follow­
inq week's is8Ue.. 

\larine Iron Works. ChICRIlO. Catalogue free. 
I", �." Metal Polish. Indianapolis. Samples free. 

f' 'lsoline Brazing Forge. Turner Brass Works. Chicago. 
Y:lukee Notions. Waterbury Button Co .• Waterb'y 1 Ct. 
Handle &, Spoke Mchy. Ober Lathe Co.,Challrin Falls,O. 
6·in. Retlect'g Telescope. At. cheap. Tydeman, Cam-

den, N. J .  
Machinery designed and constructed. Gear cutting. 

�rhe Garvin Machine Co., Spring and Varick Sts .• N. Y. 
Order Wbite Metal & Brass Pattern Letters & Figures 

of H. W. Knight & Son, Seneca Falls, N. Y. Drawer 1115. 
The celebrated" Hornsby-Akroyd" Patent Safety Oil 

Engine is built by the De La Vergne Refrigerating :\la­
chine Company. Fo( t of East 13"th Street, New York. 

The best book for electriCians and beginners in elec­
tricity is .. Experimental Science." by Geo. M. Hopkins. 
By mail, $4. Munn &, Co .. nublishers, 361 Broadway, N. Y. 

r.- Send for new and compjete catalogue of Scientific 
and other Books for sale by MUnn &, CO.,361 Broadway, 
New York. }i"ree on application. 

IRS 
HINTS '1'0 CORRESPONDENTS. 

Name .. and Addre88 must accompany all letter. 
or no attention will be paid thereto. Thls is lor OUI 
information alJd not for publication. 

Uefcrence8 to former articles or answers should 
"ive date of paper and page or number of question. 

I " .. "iI'ie" not answered in reasonable time should 
ue repeated: correspondents "ill bear in mind that 
�Olne answel'E require not a little research, aDd� 
th, I11gh we enrlea vor to reply to all either by lette! 
or in fuis department. each must take his turn. 

I;'" Y"U wishmg to purchase any article not advertised 
in our columns will be furnIshed with addresses of 
bouses manufacturing or carrying the same. 

S,.eclal \Vrltlen Inrorll.allon on matters oj 
personal rather than general interest cannot be 
expected without remuneration. 

i citutific �lUtricIlU. 
NEW BOOKS ETC. 

THE PURIFICATION OF SEWAGE. A 
Brief Account of the Scielltific Prin­
ciples of Sewage Purification and 
their Practical Application. By Sid­
ney Barwise, M.D. New York: D. 
Van Nostrand Company. 1899. Pp. 
i-xii., 150. Price $2. 

The present volume Ie a small book upon a large sub­
ject. but there is no objection to this when a book is of 
a high technical quality like the volume before us. The 
chemistry of sewage, the varieties of sewage, and the 
cbanges it undergoes, as well as river pollution, rain 
treatment, precipitation, filtration, are all adequately 
treated in addition to the new departure, .. bacterio­
lysis." 

ELECTRICITY IN TOWN AND COUNTRY 
HOUSES. By Perc v E. Scrutton. 
Second Edition. W' estminster, Lon­
don: Archibald Constable & Com­
pany. 1898. pp. 148. Price $1. 

This little book will doubtless prove valuable to those 
who wish to get some general information about the 
subject, and who do not care to go very deeply into it. The 
book does not call for special mention. THE DAWN OF REASON; OR, MENTAL 

TRAITS IN THE LOWER ANIMALS. 
By James Weir, Jr .• M.D. New 
York: The Macmillan Company. 
London: Macmillan & Compall�', 
Limited. 1899. Pp. 234. Price $1.25. 

Dr. Weir is already known to the readers of the 
SCIENTIFIC AMERICAN by reason 01 his numerous 
articles of high scientific value. In .. The Dawn 
of Reason" he deals with such subjects as .. The 
Senses in the Lower Animals," .. Conscious Determina­
tion," "Memory," uThe Emotions," "�BtheticiBm,'· 
H Parental Affection," " Reason," and others. It is 
a rather difficult book to clas.ify, but it is a very read­
able one, and is worthy of attention by all who are in­
terested in any way in natural history or psychology, 
and shows that the author Is an original thinker. 

of the most ueable. and It certainly appears to be tbe 
most llexible. The present edition contains nearly 25,000 
sentences, including names for products, rates, numbers, 
quantities, and a large number of special worde which 
may be IlBCd by the owner of the volume for special pur­
poses. The selection and arrangement is most admi· 
rable. 

METEOROLOGICAL OBSERVATIONS. Made 
at the Adelaide Observatory and 
Other Places in South Australia and 
the Northern Territory during the 
Year 1895. Under the Direction of 

Charles Todd. Published by authority 
of the Governmen t of South Australia. 
Adelaide: Printed by C. E. Bristow, 
Government Printer, North Terrace. 
1898. Pp. 75. 

THE HISTORY OF MANKIND. By Prof. 
Friedrich Ratzel. Translated from 
the Second German Edition by A. J. 
Butler. With Introduction by E. B. 
Tylor. With colored plates, maps, 
and illustrations. Vol. III. r.ondon: 
Macmillan & Company, Limited. 
New York: The Macmillan Compall�'. 
1898. pp. 599. Price $4. 

Prof. Ratzel is known to be one of the greatest ethnol· 
ogists in the world, and his book shows a wonderful 
advance over its predecessors, such as Pritchard, Smith. 
Wood, etc. The present volume (III.) deals with the 
negro races in the Interior of Africa alJd the west or 
Africa. Then the cultured rllces of the Old World are 
taken up, including the races of Africa and Asia, and 
finally the Europeans. The pubHshers have brought out 
the volume in a most sumptuous form. It is profusely il­
lustrated, and there are eleven colored plates and several 
maps. The quality of the illustrationsdeserves particular 
mention, for too often in books of this kind the question 
of illustration is disregarded, owing to the great expen.e, 
and it is satisfactory to see the life work of a great au­
thority properly clothed. The book can be most warmly 
commended to all who are in any way interested in ethnol­
ogy, and we regard it as one of tbe most remarkable con_ 
tributi'lns wh�h have been made � the Rubject. We 
hope to give an illustrated review of this great book in 
our SUPPLEMENT at some future time. 

STEAM BOILER PRACTICE. In its Rela­
tion to Fuels and. their Com bustiOlt 
and the Economic Results Obtained 
with Various Methocs and Devices. 
By Walter B. Snow. S.B. First Edi- A 
tion, First Thousand. N ew York: 

TREATISE ON PHOTOGRAPHIC Op­
TICS. By R. S. Cole, M.A. New York: 
D. Van Nostrand Company. 1899. 
12mo. Pp. 330. Price $2.50. 

John Wiley & Sons. London: Chap­
man & Hall. Limited. 1899. Pp. 297. 
Price $3. Sclentilic American SIIPl,Iement8 referred 

to may be had at the office. !'rIce 10 cents each. There always seems to be room for anew book on steam 
boilers. Hardly a month goes by without one coming to 

should be distinctly the editor's table. Tl:.e book before us treats of the sub-

Boo k 8 referred to promptly supplied on receipt of 
price. 

1'Ilneral8 sent !:or examination 
marked or labeled. 

A new work on this subject has been needed for some 
time, and the author has admirably aequitted himself of 
a difficult task. The object of the treatise is to provide 
an account of the principles of optics in so far as they 
apply to photography. The error of making it too abo 
struse, which would place it out of the teach of all but 
professional mathematicians or physicillts, has been 
avoided. To make the mathematics as intelligible as po.­
sible, most of the results have been UlUlltrated by worked 
numerical examples. 

(7649) P. H. W. a�ks : 1. What causes 
the report when a cannon is fired ? A. The liberation 
of the powder gases at the muzzle of the gun. 2. Does 
the report obtain at tile moment tbe projectiie leaves the 
muzzle of gun? A. Yes. 3. Does the recoil take place 
before the hall is half way out of the gun? A. Recoil 
commences at the instant when the projectile begin� to 
move down the bore. 4. Docs the force of the powder 
gas exert itself up to the moment the shot leaves the 
muzzle? A. Yes. 5. Does the air in front of tbe pro­
jectile, when the gun is fired, offer much resistRnce to 
projectile when same is near the muzzle of gUD? A. 
'l'he air is expelled 'from Ihe bore by the projectile and 
offers resistance during the whole travel of the projectile 
through the bore. 

(7650) T. C. writes: In answer to query 
No. 7618, March 25, "Is it possible for a man to know 
the direction in which he is going If he were inclosed in 
a box with nothing except a compass ?" I understand 
H. J. D. to mean the box to move carrying the occupaut 
with it. If the box were placed on a car, with the occu­
pant not knowing to which end the locomotive was at­
tached, he could not teHin which direction he was mov­
ing, even with the aid of·a compass. The compass tells 
or shows you the name of the direction you are moving. 
You must know the direction by observation. A. Query 
7618 was answered with the understanding that the cor­
respondent wished to know if a compass needle would 
indicate direction when inclosed in a box. This seemed 
to us to be the only reason for referring to the compass 
at all. Several other correspondents have written us, 
suggesting that the meaning of the question is. Can a 
man tell in what direction he is being carried, if he can­
not see? This question requires no compass. To this 
question we answer, we do not know any general answer. 
We think some men can. We are sure others cannot. 

(7651) J. B. A. writes: Please state fully 
through your interesting paper how scientific men deter­
mine the sun's distance. When and where were the 
last measurements taken? Is 9 !,SOO.OOO miles the aver­
age distance, or the diNnce when the earth is nearest 
the sun? Is the above distance correct ? A. One of the 
earlier methods for finding the solqr parallax that were 
in any way fellable was that of Halley, by transits of 
Venus. From observations of the transits of Venu" iu 
1761 and 1769 Laplace and Delambre computed the 
parallax or angle of the earth's diameter as seen from 
the sun to be 8'6" to 8'6", making by trialJ!(ulation a dis­
tance oi 95,000,000 and 92,890,000 miles. Hansen, by his 
researches upon the motion of the moon in 1854, corrected 
Enckes' computation made in 1824, making the SUD's dis­
(:'c:Jce!ll,852,OOO miles. The latest discussion by New­
co:n', from all the previous observations, including the 
vcloclty "f lIght as observed by Michelson. has estab­
lis oed the solar parallax at 8'85", which has heen adopted 
Rnd used in the computations lor tbe Nautical Almanacs. 
i, is baoed on Clarke's value of the earth's radius of 
3!l6l'3 miles, making the sun's distance 9 !.372,000 miles. 
The Paris Astronomical Conference. in 1896, adopted 
8 8" as the value of the solar parallax. and after the year 
1900 this Ie to be used by all nations for their nautical 
almanac computations. It makes the sun's mean dis· 
tance 92,897,000 miles. A description of the various 
methods that have been used tor determining the paral­
lax. which is a most interesting one, giving dlagI'llms and 
formulas that we cannot produce in Notes and Queries, 
ill contained in a chapter in Young's" General Astrono­
my." wllicl. W8 ea_ furnish mailed at $3. 

ject in a somewhat different manner to books which 
have preceded it. It deals particularly with the results 
obtained, rather than with a detailed description of the 
methods and devices employed to secure the economical 
combusuoll of fuel in connection with a steam boiler. 
The appears to be ample room for 1\ work which, whUe 
sirr.ple in its treatment, shall deal primarily with effect 
rather than with causes, and which shall undertake to 
indicate the possible gain or loss to result from a given 
arrangement and shall point toward the highest efficiency 
in Bleam boiler practice. The author has performed his 
wk in a very creditable manner. 
HARDWARE STORE BUSINESS METHODS. 

Compiled and Edited by R. R. Wil­
liams, Hard ware Editor of The Iron 
Age. New York: David Williams 

Company. 1899. Pp. 200. Price $1. 
Busines� nowadays has been brought to such a fine 

point that the merchant has actually to be taught meth­
ods of business, and no up-to-date merchant will hesitate 
about accepting m�thods which will tend to decrease his 
expenses or render his accounts more accurate. It would 
be gratifying if every kind 01 business should have a 
manual such as i. no w offered to those in the hardware 
trade. It is a book which can be confidently commended. 

ENGINEERS' HANDY BOOK. Containing 
Facts, Formulas, Tables, and �ues­
tions on Power, its Geueration, Trans­
mission, Measurements, etc. B y  
Stephen Roper. Revised and greatly 
enlarged by Edwin R. Keller and 

Clayton W. Pike. Philadelphia: 
David McKay. 1899. 16mo. Pp. 844. 
Profusely illustrated. Pocketbook 
style, full leather, gilt edges. Price 
$3.50. 

The great value of Roper's well known pocketbook is 
evidenced by its being in i ts fiftkenth edition. We have 
yet to learn that any poor book hRs reached any­
thing like this sale. It is filled with the most valuable 
information, giving exactly what the engineer, and, 
speCially, the young engineer wil!hes to know. Matb­
ematics are avoided as far pos@ihle, and all of the 
problems in the book can be solved with the aid of 
arithmetic. The book is thoro�hly practical, and, 
for this reason. it appeals to all practical men. There 
are a large number of questions annexed which will 
prove of great value to young men who are anxious 
to obtain engineel'@' licenses. Tbe boDer, the steam 
engine, the steam engine indicator, gas and gasoline 
engines, materials, th.ir properties a"d strength, are all 
considered. There is a discussion of experiments in 
electricity and an explanation of the dynamo, motor, 
batteries, switchboard, telephones, bells. annunciators, 
alarms. etc. The book is got out in very handsome 
form and can be carried in the pocket. It is a most ad· 
mirable book. 

THE A BC UNIVERSAL COMMERCIAL 
ELECTRIC TELEGRAPHIC CODE. Spe­
cially adapted for the use of Finan­
ciers, Merchants, Shipowners. Brok­
ers. Agents, etc. BY' W. Clauson­
Thue. New York : The American 
Code Publishing ComQ.,any, 83 Nassau 
Street. 1899. 8vo. !'p. 480. Price 
$5. 

A telegraphic code is absolutely indispensab1elln com­
mercial transactions where the telegraph or cable is 
utilized, and there are a vast number of systems in use. 
The ABO code has an enviable reputation for being one 

LATEST SCIENCE. J. E. Harvey, Mos-
cow. Idaho. Price 10 cents. 

A new law in chemistry, claiming verification from 
action in double star systeDlll. Curious conclusions from 
peculiar premises. 
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all Foreign countries may be had on applicatio n. and per· sons contemplating the secunng of patents. either at 
home or abroad, are inVited to write to this Office for 
prtoos. which are low. in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., oftlce SmFlNTIFIC AMERICAN, 
361 Broadway. New Yorl<. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

APRIL 18, 1899, 

AND EACH BEARINO THAT DATE. 
LSee note at end of list about copies of these patents.j 

AdvertisinJ[ applianceBt etc .• means 0 r apparatus 
for producing and exhibiting animated or changing pictures on. W. }4'riese·Greene...... 623,242 

Advertising purposeBt apparatus for, A. M. Mars-
den. .. . .  . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,486 

�f::�
lt

��':.' �':i�l��e�';': �l':.��: 
J F�;' ':�lI"i,�iiiar b'23,300 

alarm. 
Alloy. metallic, J. P. Fullerton ...................... 623,209 
tl.mmunition belt, F. M. Garland. . . . . . . . . . . . . . . . . . . .  623,24 3 
Anllie bar. J. C. Towell ........ . . . . . . . . . . . . . . . . . . . . .  623,191 
Annealing hox, FranciS & llurgbam ................ 623.146 Back pedaling brake, W. 'l'aylor . . . . . . . . . . . . . . . . . . . .  623,387 
Back pedaling brake, A. W. Waters . . . . . . . . . . . . . . . .  623,497 
i:,�r�a:���, W�B�ntia�I���ls���s1i'�)����:::::::: �f:�M 
Bearing, ball, F'. E. Mathewson . . . . . . . . . . . . . . . . . . . .  623.327 
��:��:d�:.rg.''f.e

F�!t:r .�. �: .B�.
l
��:: : :: ::: :: ::: : :: �:� 

Belt. waist. H. J. Gaisman ................ ......... 623.362 
Bicycle, S. N efzger ............................ .... .. 623.379 
Bicycle. E. C. Noe .................................... 623,173 
Bicycle, R. De Saus�ure ...... ........................ 623.430 
Bicycle and carrier. combined. G. W. Dunsworth 623,144 
::���l: r:�ke

b�a::eP'�.I��wliiimar8ii.::::::::::: �:W! 
Bicycle rac'l1. M. Hamilton .......................... 623,24'; 
Bicycle saddle, W. L. Davis ......................... 623,238 
Bicycle support, B. Peisen....... . ................ 623.421 
Binder for pampbleta, etc., A. Meier ............... 623.487 

Bit. See Bridle bit. 
Blind fastener. S. Walker ... . . . . . . . . .. . . . . . . . . . . .. . . .  623,266 

Board. See Lap board. 
Boiler. See Steam boiler. 
Bookcase base, traveling. D. E. Hunter ............ 623.157 Book, collector's bill, G. C. Ward . . . . . . . . . . . . . . . . . . .  623, 
Book page Indicator. J. P. McCluskey .............. 62:1. 
Bottle packalle, H. H. Higham ..................... . 
Bottle stopper, C. N. Brisco ... : ..................... . 
��

le
�e�

t
'i'n��,l'N�� fg�'x�' �o[:,:-!rl�Ox .

.. Ju;;c: 623,35� 
tion box. Work box. 

Box blanks. machine for step mItering, F. P. 
Rosback .............................. , ............. 623,258 

Boxes, machme for applying metal strips to, M. 
R. Partzscb..... . ... . . .. . . . .. . .. .. . . . .. . .. . . . . . .. .. 623,332 

Bracket. See Bicycle lamp hracket. 
��:::i sgre�.raEi��';,�;� ������. ���:C

l
.�.���':'. 623,m 

Bridle bit. E. Payne . .................. � ............ . 623.333 
Brine. purifying, G. N. Vis .......................... h'2.1.2!1.j 
Bronzing machine, Adams &, Masters...... . . . . . . .  623.197 
Brush, blacking, J. R. De Witt .............. ....... 623,397 

(Cont'nued on page '71) 
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Star * 
Lathes 

root power 
Screw ••• 

••• cutting 
Automatic 
Cross feed 

9 and • I-inch Swing. 
New and Original Features 

Send fer Catalogue B. 
Seneca Falls Mfg. Company, 
695 Water St., Seneca Falls,N. To 

.POWER & FOOT I SHAPERS.PLANE.RS DRILLS 
... AT H E S. �trf�lflJ-p�,��P f�T�LIJ�ul��t� 
SEBASTIAN LATHE. CO. 120 CULVERT 5T. CINCINNAT I. O. 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURAB LE. (RAND DRILL CO.) 
Send jor UatalOQue. 100 Broadway, New York. 

�;���!��P Bar BtU DrtSSlng � It glves a smooth, pliable and adhesive 
surface, and saves Belts, Power and 
�:a�eJ'fto ��:��rYan:el���;. B!llfi'. 

&ox of 12 Bara, $3.00, sent on Trial. 

tb� Wbitt � Bagley £0., 
Wof(tsttr, Inass., U. s. JI. 

The Forbes Patent Die. 
Stocks for Hand or Power. 

Jt can be used as a power macblne 
In the shop or taken from the base 
and carried out as a hand macbine. . 
pr Send jor Descriptive CatalOQUe. :-

CURTIS &. CURTIS. No. 78H. orP. Macblne 
6 Garden St., B r idgeport. Conn . Range � to (" R. H. 

Water Emery 
Tool Grinder 
pI�� ��q�rr�KSio n�u V;};�t wN� 
water. Always rearJy W.r use. Rim­��i.!�1�g��ruction, It:ost emcient 

pr Sendjor cataloQue and prices. 
W. F. & J N O .  BARNES CO. 

1999 Ru by St., ROCkford, III. ----------------

WOODWORKINB MACHINERY.� 
For PlaninJl Mills, Carpenters, 
Builders, Filrniture, Chair. Vebicle, 

Wheel and Spoke Makers, etc. pr Oorrespondence Solicited. 
Illustrated 3I2-pSlle Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 
327 to 347 West Front Street. 

CINCINNATI, OHIO. 

New Mi'croscope for Nature Study 
and for use In tbe Examination of Ores, Metals. Wools, Fibre. etc. 

Queen Acme No. 6 rf�. Jh�<;;:l�� a:;� 
Inll power of about 100 diameters, 1 se� of 12 prepared slides of insect parts and otber 
Interestilljl specimens, aHln case, $16.00 Jr Ask your nearest Optician for it. 

. _. QUE EN &. CO., INC. . . Optical and SclentlOc Instrument Works, 
WriUjor t>rC'Ular.l010��hlm:l.nl��·:, J;��a

Yo�l::: 
II A Torno That Tolls of Tools." 

All about every known Too� large and 
:'e��nt::'�r�:t ;l'ge"

i
�
e
ve�;���l "J!,� scribed and illustrated by fine and ac­curaT·e cuts Send at once for MONT. GOMERY & CO.'S tborouA<bly up 

to date TOOL CATALOGUE tor 1898. 510 pages witb index. Pocket 
size �414. rounded edges and stltcbed 
covers. ·:Every foreman of workshop 
or factory sbould bave a copy. Mailed for 25 cents by 

MONTGOMERY & CO. 10� Fnlton Street, New York. 

PRESSES, DIES and 

I Sp¢cial.a macbin¢ry 
For Sbeet Metal Workers. 

West Mfg. CO., Buffalo, N. Y., U.S.A. _ . 



Some Engines 
and Pumps 

develop 33 per 
cent less power 
than they should 
because the en­
gineer thinks it's 
cheaper to use 
ordinary packing 
instead of 
H Daniel's Perfect 
Piston Packing" 
(P. P. P.) 
�u'ker �i�y RUDDlf ��. 4;:'I:::�e:I:�' 

Spnd for a copy of a sensible booklet on Packing. 27-17 

AR MSTRONG'S No. 0 THREADING MACH I N E 
Can be attacbed to bencb or post. 
De8i�ned for tbreadinj;l' the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe � to 1 incb; tb e 
r!�I'iis��� 

Pi
iJ�e�" i'�e 

2 ��".:'r 
Armstrong adjustable dies. Otb­
er attractive features. Send for 
��:"'t":.; l�h�e�f::s�f::'�f. 
New York. Bridgeport. Conn. 

The Perfection of Pipe Threading 
is admitted to be reached when our No. 9J.i> PllA�ftrJll:EADlNG 
is used. As a hand machine it if!: the 
��
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tion. One valuable f .... ture is. tbat it 
bas no arbitrary lead screw for deter­
mininll style or pitch of thread to be 
cut. U- Send jor Cataloque. THE MERRELL MFG. CO. �01 Curtiss St., Toledo, Ohio. 

The Pratt & Whitney Co. 
Rave in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

� Send for particulars. 
HARTFORD, CONN. 

NEW YORK: Cor. Liberty and Greenwicb Sts. BOSTON: 
281 F'ranklin St. BUFF ALI): Cor. Seneca and Wells Sts. 
CHICAGO: 42 and « Soutb Clinton �t. •.. "ON T H E  LEVEL." 

You see i n  an instant just·· where" 
. our work is out by nsiotil' the U Which 
• J.lICH w"� �ay" Pocket Level. Size of 8 silver 

dollar, � inch thick, neatll nickeled. 
. . , ��ntt�Jl�eii�B.C;I�.!t���ap��v.rS.e·A. 

On ReceiPt oC Ten Cents in !'tamps (practically 
25% of retail price) we will send you one oC OU1' 
1-2 INCH AUCER BITS 

�8u USE G RINDSTONES? 
[f 80, we can SUPPlY you. All sizeB lnounted and uUlnoRnted, always 
kept in stock. R'!memoer, we make 8 
�it

C
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The CLEVELAND STONE CO. 

NICKEL AND 
Electro-Plating 

ApparatUl and MateriaL 
THE 
& V an W inkle 
Co •• 

Ne,,'nrk. S. J. 
136 Liberty St .• N. Y. 

30 & 32 S. Canal St. 
CbicRjlo. 

•••••••••••••••••••••••••••• 
• SO RIB E R Points nicely tempered .•• 
• • Knurled sleeve nickeled. 
• " .. 

L
�t
ngth

)j ••• • r .. - WI 
• • sbort )?!lint. 9. 
• ' In.: W1tb lonll. 
• PrIce 45c. �§'t"";'f!iI' point, 12m. . 
• PI"" Catalogue of Ii'lne Tools free. • 
: l.Hs� STARRETT fo�i3. Athol. W.\��. : •••••••••••••••••••••••••••• 
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J cieutific �meticau. 
Buckle. M. W. Lyncb ... . .... ........................ 623.252 
Buckle. suspender. J. �'. Molloy .......... ......... 623.489 
Buckle. suspender. M. Rubin ........................ 623.429 
Burner. See Gas burner. 
Burner. H. F. Smitb ...... ... ......................... 623.386 
Butter, machine for cutting, forming, and de· 

livering blocks or pats of, J. C. Lawson ........ 623,165 
�������:�\i�� ,�.
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Cake icing apparatus. J. Scbinneller ................ 623.185 
Calenderin� macbine. I. P. Dillon .......... ....... �"23.204 
Can. See Measuring can. Oil can. 
Can. G. H. Perkins .................................... 623.334 
Can lid or cover. milk. W. H. Neiman. Jr .. . ....... 623,380 
Car coupling. G. C. Harlin ....................... . ... 62.1.211 
Car coupling. automatic. G. A. Hermanson ........ 623,(71 
Car door. G. P. Jones ......................... 623.282. 62.1.283 
8:� �2i. fW��

i
'ifor�io��.���.���:::::.::: :623:255; ��:� 

Car step and platform. N. Gray ..................... 0"23.401 
Car step. foldin�. N. Gray...... .................. .. 400 
Carbureter. A. M. Lara ............................. . 
Carria�e. child's. G. Fischer ........................ . 
8�:���f�r�!\�':�:;I�i��iv�.�. ��

i
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Cbalice bolder. C. Forbes ............................ 623.468 
Cbanneling machme. A. F. Littlefield .............. 623.325 
Cblorin. obtaining. Vogt & Scott ................... 623.447 
Cider press, J. H. Hoover ............... ............ 623,280 
g::� �t

s
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Cigar making machine. J. IJacoste .................. 623,406 
Cigar making macbine. C. J. Lacoste .......... ... 623.407 
Clamp. See Colter clamp. Rope clamp. ' 
Clarinet. Penzel & Muller ........................... 623.422 
Cleaner. See Street cleaner. 
Clock windinf,l' indicator. A. G. Jacobs ............. 623,158 
Clod crusher, leveler. and cultivator, combined, 

R. Peet... .. ..... .. ......... ........................ 62:1.179 
Clotbes pin. M. E. Tbompson ....................... 623.442 
Coat bau/l:er. C. S. Comstock ...... .... . .... ... ... 623.234 
Cock for gas or liquids, safety. McOsker & Gar· 

vey.. .. .. ...... ........ ........ .. ... ............ 62.1.331 
Cock. gas. E. B. Jacobson ................... ........ t/J3.161 
Cotree pot. E. H. Morrison ........................... 623.490 
Comn case, L. O. Brown ............................. 623,273 
Colter clamp. H. W. Smitb .......................... 62;�:l;:J 
Column. sectional wood. � ... C. Brooks .............. 623.272 
Comb, G. Brain .. ........... . ......... .............. 623.201 
Commode attacbment. P. A. Smitb ................ 623.189 
Compass or drawing instrument, Veronese & 

Guadagnini ............. ........................... 623,227 
ggg��:inle:l(f::���Tei. S. Miller ..•... . . . . . . . . . . . .  623.328 
C
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ar coupling. Hose coupling. 
Crusher. See Clod crusher. 
Curtain fixture. R. E. Jobnson ...................... 623.162 
Cutter. See 'l'hread cutter. 
Cycle crank axle. A. Jerome ........................ 623.373 
a�1����:�����d1;,�:.�·.�:"�:::::::·::.::::::::: g;f� 
g�fil�d'eun:)� .... �·�: :''i>��l.'':r. �.�.::: :: ::::::: : ::: : :::: %��:�� 
Dampening apparatus. W. O·Rourke .............. 623.257 
Damper. stove, Ohnemus & Sanner ................ 623.417 
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Dipper socket. G. W. Knapp ........................ 623.319 
Dish drainer and colander, combined, C. M. Hal· 

vorsen .................. ......... _ .. ........ : . . . . . . .  623,3f.6 
Display raCk. J. B. Crowder.... .... .... .. ......... 623.396 
Drier. See Hair drier. Rotary drier. 
Drilling macbine. H. H. Cummings ................ 623.140 
Dye and making same. anthrarufin, R. E. 

Scbmidt ................................... . .. ...... 623.220 
Dye and making same. cbrysazin. R. E. Scbmidt 623,219 
Dye and makiulit Mme. J[reen wool, H. Weil ....... 623,346 
Eaves trougb banger. W. Heib ..................... 623,369 
�f:.,�r��I�fcg:;,iN;.et'o�: 1'. 'W�r�er:::::::::::::::::: g�ir& 
ElectriC current controller. J. B. Breeding ......... fj23,393 
Electric Iigbt ba1lller. Giertb & Peters ............. 0"23.363 
ll��t�l�}���:'g'!.·/T.KB�m�r';.:id.i:::::::::::::::: �Ul� 
ElevatO'r- starting apparatus. electric, D. H. Dar· 

rin.... . . . . .  .. .. .. .. .. .. .. .. .. . .  .. . .  . . . .  .. . .  . . . . . .  623.141 
Elevator switcb. electriC. D. H. Darrin ............ 623.142 
Elevators. speed regulating device for hydraulic. 

F. E. Herdman ................... ......... 623.151. 623.152 
Embroidery frame. N. Allen . ...................... 623.301 
Engine. See Explosive engine. Gas motor en· 

gine. Gas or steam engine. Hydraulic en· 
gine. Rotary engine. 

Engine. T. L. Litwiller ............................... 623.168 
Engineer's alarm, H. De Wallace ................... 6ZJ.503 
Explosive engine. Eo J. Stoddard ................... 623,190 
Eyegla.ses. L. B. Hilborn ........ .................... 623.212 
Fan. electriC. S. L. Sbellenberger ................... 623.433 
Fastening device. W. E. Lindsay ................... 623.167 
Fastening device. L. A. Valdettaro ....... ........ 623.193 
Itaucet. measuring, E. Boening ..................... 623.302 
F'eed water beater. C. H. Hutcbinson .............. 0"23.216 
Feeding device for boilers, automatic, F. J. 

Weiss ... .................................. ......... 623.229 
�'ence post. H. J. Donaboe .................. ........ 623.205 
Fence post. J. A. Ri({gs ....... ......... . .. . . . . . . . . .  623.181 
Fence stay wires. apparatus for applying wire, 

O. E. Simmons ........... ............ ........... 62H.187 
Fence. wire. A. J. Bates .............................. 623,129 
Fiftb wbeel. vebicle. H. C. Swan .............. ..... 623.342 
F'i1e for bolding loose papers. G. Edel. ..... 623.466. 623.467 
F·ilter. M. Levi. ....................................... 623,324 
Filter. water. S. M. Suman ............ .............. 0"23.439 
Fire and burglar alarm, automatic, H. E. Thomp· 

son. .. . . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .  62.1.441 
Firearm breecb bolt. A. V. P. M. Hertbier ......... 623.459 
Fire bydrant or turret. rotary. E. F. Steck ........ 0"23.341 
}I'ire. means for preventing spread of. R. Bugge .. 623,305 
Fireproof awning and curtain. J. A. SprinkeL .... 623.385 
Fireproof material, C. L. H. De Hundertmark .... 62.1.247 
Fireproof structure. «.i. Sprickerhotf ... " . . . . . . . . . .  62a,438 
lfireproof structure and material therefor. J. M. 

Stimpson ......................... .. .......... ... 623.492 
Fisb book. '1'. A. Scblaebitz .................. 623.289. 623.290 
Fly screen. �� W. Van 'l·uyl . ........................ 623.445 
�'ounding and mouldin�. A. F. Cotbias ............ 623.203 
F'oundr;r plant. W. W. Doolittle ................ .... 623,355 
Frame joint. H. I,. Trebert ....... ................... 623.495 
Fuel. artificial. H. Woltr ......... .. ................ 623,504 
�'urnace attacbment. Lindsay & Saunders ........ 623.408 
�'urnace door. J. Wbittle ............................ 623.452 
Furnaces. mechanical feeder and stoker for, J. 

Kudlicz ............................................ 623,284 
Game. F. Van Hennik ................................ 623.344 
Gas burner. R. M. Crossland ....................... 62.1.237 
Gas Ilenerating machine, acetylene, F. E. Por· 

ter ... . . . . .. . . . . . . . . . . . . .. . .. . . .. . . .. .. .. .. .. . . .. . . . .  623.42;'; 
Gas generator. acetylene. J. Carlson .............. 623.1.12 
g:: �e.!'ce6r���·a��m����s.AD.K�&pr.:·.: ':.: '.:: ::: ':.: ��:m 
Gas motor en�ine. E. J. Stoddard ................... 623.224 
Gas or steam engine. oscillating. J. H. Frew ...... 623,361 
Generator. See Gas generator.· 
Glass finisbin� macbine. H. Scbreiber .. .......... 623.291 
Gold and silver bearing solutions from ores or 

slimes. apparatus for separating. G. S. Dun· 
can.. .. .. .. .. . . .. .. .. .. .. . . .  . . . . . . . . . . . . . . . . . ... . . . 623.465 

Grading and ditching machine, road, J. W. Cor· 
nett.. ........... . .  . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  623,395 

Grave fillin" macbine. J. Paugb et al .......... .... 623,419 
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d
�fg��:�:�b?t

l .. �. 'fIa
;\��

e 
.
f
��:. -:: .. �: .�.�I!.�:: �imt 

Hair drier, lady's. Hillerman & Rossi .... .......... 623.153 
li:�J"ee:ie�d�r:��rcraii.i::: :::::: :::::.:::::::::: �il;� 
Handle. See Tool bandle. 
Hanger. See Coat hanger. Eaves trough hanger. 

Electric Ii�ht hanger. 
Harrow. U. D. Miller................................. 62H.468 
Hat. W. P. Gammons. Jr ................ ..... ... .. 623.148 
Hat sizing roller. J. Marsball ........................ 623.285 
Hay press. F. V. Burner ............................. 623.3�4 
Hay rake. L. W. Wilson . .... ........................ 623,299 
Head rest for cbairs. adjustable. S. N. McCloud .. 623.414 
Heater. See Feed water heater. 
Heating apparatus. C. H. Crocker .. ................ 623.138 
Heatin� apparatus. fan blower. W. E. Allin({ton 623.348 
Hin�e. sprinll. C. F'. Hanin/lton. .. . . . . . . . . . . . . . . . . .  62.1.367 
Hitcbin� device. Vader & Cross .................... 623.226 
Hoeing machine. plant. G. N. 'l'hompson .......... 623,225 
Hook. See Fisb book. Snap book. Trousers 

book. 
Hoop. See Barrel hoop. 
Horsesboe plate. E. Hellstedt ...................... ' 623,150 
Hose coupling. J. A. McCrory ... .... . . . ........... .. 0"23,416 
Hose nozzle. self closin". �'.D. Bsrtlett ............ 623.128 
Hot air register and ventilator, W. S. 1Iuttle ...... 623,3(''l 
Hub and axle. G. H. Clark .. ......................... 62.1,277 
Hub. wbeel. W.l. Ludlow ........................... 623.409 
Hydraulic engine�and pump. combined, E. H • 

Weatberbead . ...................... .............. 623.297 
Incandescent bulb and shade remover, J. J. 

Rbine . . . .. ... . . . .. . .. . . . . .. . .. .. . . . . .. . ........... 623.180 
Indicator. See Book pa!<e indicator. Clock wind-

ing indicator. Medicine dose indicator. Sta· 
Ind����������tui.
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Inner sole macbine, Coupal & Gordon ...... ....... 623.306 
Inseam trimming machine. G. Julian .............. 623.313 
insect exterminating apparatus. T. Johnson ...... 623,374 
Ironing edges of and forminll collars and cuft's, 

machine for. O. W. Lorbeer ..................... 623,484 
Jacquard reading and punching apparatus, H. 

Hill, .......... _ ....... . .  . . . . . . . . . . . . . . . . . . . . . . . .  623.473 
(Continued on page 27S) 
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i The Youth's Companion , 
1 IS read by Every Member , 1 of the Family. i t I 
i i 
: : 1 I 
i i 
i i I I 
i i 
i i I I 
i i 
i i 1 I 
i i 
i i 1 I 
i ! f A FEW OF THE ATTRACTIONS OF THE MAY ISSUES ARE GIVEN BELOW; i i For May 4th. For May 18th. ! 1 Mrs . Stowe as a Mother, An Arctic Hurricane, 

I 
i i 

i By SUSAN MU;ROE STOWE, By LIEU; PEARY. i 
, For May 11th. For May 25th i 
i Memories of The 1 
1 Some Famous Authors, Parshley Celebration, -I 
i By JUSTIN McCARTHY. By SARAH ORNE JEWETT- : 

f eJ i 
: The Old Minister's Girl, a 4-chapter serial, by 

I 

i c. A. Stephens, will a lso run through the month. i 
i eJ 1 . i :1 Subscription Price $1.75 a ;-ear. Sample Copies and Announcements of I 
: 1899 Volume sent on application. i � The Youth's Companion, Boston, Mass. �� 
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Tbis beats Winet. 8teum. tr Horse 
P

O
WEr. We oner the 

WEBSTER 2� actual borse power 
GAS ENGINE 

for $1�O, leso 10% discount for cash. 
Built on interchan({eable plan. Built 
of best material. Made in lots of 100 
theretore weCan make tbe price. Box-I ed for sbiDment weillb t 800 pounds. 
Made for Gas or Gasoiine. Also Hort- I zontal Engines. 4 to 30 horse power. PI"" lVritejor Specwl Catalogue. 

MFG . CO .. 1 0 7 4  West 1 5th St .• CHI CAGO 
Branch. 38-D Dey Street. New York City. 

PIERCE REVERSIBLE a�EQh��A�� p�!�!t 
S "P II bustlon. Hlghe.t p¢¢" rop¢ ¢rs ��".!��"l.' Greatest 

ALL BRONZE 13 TO 24 IN .  fo��a"on�i�:r Is 

IIY" Sendjor circumrsanaprices, OI�n�':i':,':.�ine 

ENI IN E New catal0fu!� 
out. 

REEVES" 
Variable Speed Counter Shaft 
��

r 1�;��F'ii�r sP'§':,��W;�d���
e 
Flr 

b
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kinds of experimental machinery, Printing I 
Presses, Motor Carriages, Ironworking Tools, 
Woodworking Machinery, or any and all ma­
cblnes requiring a cball>Ce of speed or feed. W" Send jar ha'1ld8l>m.dy iUmtrated CataiogU<l .. S. A." free. 

I R E EV ES PULLEY CO .. Col umb us, Ind., U. S . A .  

The most useful article ever Invented 
for tbe purpose. Indispensable to Law­
yel'S, Editors, Students, Bankers, Insur ... 
anne Companies and business men gen� 
erally. Rook marker Md paper clip. 
Does not mutilate tbe paper. Cau be 
��e%�e�i�t�ni �o��!��i: ��m,rn� 
and notion dealers. or by mail on receipt 
of price. Sample card. br mall. free. Man-
¥>fi�ctff:'� �ox

Caev/�:::a:ld�1�Y. 
Forthe Best Ruling Machines, 

Haud and Power. with or witbout tbe 
B URROWS I D EAL AUTOMATIC STRIK ER 

an d LAPPER. 
IDEAL BEAM STANDARDS 

IDEA L  INK FOUNTAINS. 
and I D EAL CRANK. apply to 

E. J. PIPER, Manufacturer. Spriplr6eld, Mn ..... 

Olds Gasol in e En gin e Work s, 

The "Wolverine" Three Cylinder Gas­
oline Marine Engine. 

The only revers.ing and self startinj;l' 
gasoline engine on the market. LWhte.st engine jor the power bwilt. PractICally 

no vibration. Absolutely safe. 
Stngle, double. and triple marJne 
and stationarr motors from !J4' to 
30 H. P. ;:r Writejor catalo ue. 

W OLVERINE MOTOR W ORK S, 
G rand Rap ids. Mich. 

¥:::�. ��, t8;:::;,�� o��ilL�f7 
!P�'/J �;'��� al::a� 

e
����;2t�� to

T
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tbe place of Primary or Storage Bat­
teries for ignit.ing gas or gasoline 
engines. Send 20. stamp for ill .... cat­aloque. ELB RIDGE ELECTR I CA L 
MFG .  CO •• Elbridge. N. Y •• U. S. A. 

I
·' witb tbe Improved Wash­. burne Patent ScarC Fast-

. 

-il! ener. Useful also for fasten-\ �1 inll papers or any articles. 10 
.\\ Qents each, by mail. Hose 

,I, l' �pr.,:r�����r.:';e 
d
tOb� O:a�:.r� 

" ,:, By mail. 20 cents a \lair. lllus-'. . trated Catalogue oj these and � oti'M�ll����eRING CO. a;;iIo""'ililiili: 
... BoxP. W'nterbury, Conn. 

Burst Wat¢r Pip¢S a [bing of tb¢ Past 
This doublR--slm>e causes the expanding ice to slide irnto the air-<iome. takirng the 
�tr,.��g!mth�".r';reve� "Hamme�." Oovered bv U. S. and ForeWnPat <!nt., 

You can now make all water ptpes as secure from burstinll in winter as in summer. 
This pneumatic system is the only one which successfully prevents the annoy­

ing and costly burstlng of water pipes. It has solved a great economiC problem. 
HiJ;l'hll endorsed by Architects, Enj:!lneers and MuniCipal OffiCials. No new house 
:���s �l �i��}����:t;r��!!��i�:��Wi :�s��. 

house owners should avail them-

IT" Send for lIIustrated Booklet. givVng jull expmnation and diiscount. 
THE PNEUMATIC DOME MANUFACTURING COMPANY, 

�O� E Street, Northwest, Washinlrton, D. C. 

© 1899 SCIENTIFIC AMERICAN, INC. 



Pulse 
Is recorded t\'Uthfully and minutely by that 
marvel of meQhanlcal skill-an 

Elgin Ruby J�wded Watch. 
Since Elgin! began to � third of a hundred 

years ago-nearly eight million of these complete. truthful time tellers have done faithful duty{"
-

:= =,"oa?
y
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Sold by Jewelen ev.,.wbere. 

M��I�e'l ht. D�u�le ��idle Lathe 
TWO LATHES IN  ONE. 

One a 26-incb swillll for the common run of work, and 
the otber a powerfully triple-lI'eared 44-in. 
�W!��f��tt�

v
k���: If designed and well built tool. Costs but 

more than an ordinary lathe. 
J. J .  McCABE, 1 4  DEY STREET NEW YORK. 

Buy Telephones 
THAT A R E  G O O  D·-NOT .. CHEAP THINGS." 

The dlll'erence in <lOSt Is little. We "uarantee 
O::a7EErf�::8b;�dJ::l�':t\�:.O'gu�����8 

tep and Instruments are botb Ifood. 
WESTERN TEL EPttONE CONSTRUCTION CO. 

250-2 5 4  Sovth Cllntnn St •• Chicago. 
Laf"{Jut Manufad/I/Jrffr. of Telephones 
flUl�hl in the,Unit,d states. 

"American-Hunni ngs " 
TELEPHONES. 

Transmitters. M8Imeto Bells and Tele­
phone Switchboards. Over 200,000 of our telephones in 8uccessful operation. 
�:J:;� ':t�ean�;'!tl? o�eYt�:""-:��ih�� 
slnille line or metallic circuit and number of telepbones to be used on one line. ar Send 
for cafa/ogu<l "S • .A." 

AMERICAN EL ECTRIC TELEPHONE CO •• 
1 73 South Canal St •• Chicago. I I I .  

NOW READY. 

LIQUID AIR 
AND 

The Liquefaction of Gases. 
By Prof. T. O'CONOR SLOANB. 

S6S PfJges. 8vo. Containino many iUustratitm8. 
'WIth portraits oj Faradau. PI.et.et. CaUletet. 

Dewar ana Tripler. Bound in Buckram. 

PRICE $ 2 . 5 0 .  

I
N oll'erlng this book tn tbe public. the publlsbers feel 

th .. t. a. it is the onl1l w<>rk Oft the """Jea, tbey are 
helping In forwarding the big her scientific education of 
the people. The world at large Is now mterested in natu­
ral SCience, and since its earliest developments nothing, 
wltb the possible exception of Electricity. has excited 
such widespread attention as I.iquid Air. 

Tbls book contains the full theory of tbe subject. (t 
gives the entire blstory of tbe liquefaction of gases. 
from the earJiest times to the present, and also con­
tainS a description of all the experiments tbat bave 
excited tbe wonder of audiences all over the country. 
It shows bow liquid .. Ir. like water. Is carried hundreds 
of miles and is handled In open buckets ; also tbe For­
mation of frost on bulbs-Filtering liquid air-Dewar's 
bulbs-Liquid air In water-Tin made brittle as glass­
India rubber made brittle-Descending cloud of vapor 
-A tumbler made of frozen whisky-Alcohol Iclcle­
Mercury frozen-Frozen mercury hammer-Liquid air 
as ammunition-Liquid air as basis of an exploslve­
Burning electric IIgbt carbon In liquid air-Burning 
steel pen In liquid aIr-carbon dioxide solidified-At­
mospheriC air IIqueOed-Magnetlsm of oxygen. 

It teils what may be expected from liquid air In the 
near future. It gives tbe blstory and blograpby of 
the subject from earliest times. 

Tbls Is not only a work of scientific Interest and au­
thOrity. but Is Intended for tbe general reader. being 
written In a popuiar style. and wlll be easily understood 
by everyone. ar SffiIJ for fun Table of Contents. 

M UNN " CO., PUBLISHERS. 
a�u 8ROADWAY. NEW YORK. 

$ titutifit !tut�i,ali. APRIL 29, 19<;9. 
Jar closure or sealin,::t devlce, W. P. Martin . •. . . . . .  6Zi,326 
3g���al

S
:;x��fe� ��tf: Conway . . . . . . . . . . . . . . . . . . .  �.501 

Junction box. Murphy & Neilson . . . . . • • • . • • • • • . • • . .  623.172 
Label affixer. G. McCadden . . . . . . . . . . . . . . . . . . . . • • . •  623,330 

YOU AN EDUCATION. MANY PEOPLE HAVE QUALIFIED THEMSELVES for Better Positious and Hilfber Pay by devotlnli some of tbeir sp .. re time to study at home . Tuition f�es low. Payable tn cash or installments. Thorougb courses by mail in 

GA�'T Electricall lUecbauicali. Civil, Miuiu,lr. eteam and Sauitary EUEueer-
Label making machine, W. Holmes et al . . . .. . . . . .  623,213 
Ladder, extension, J. R. Jones •• . . . . • . . . . • . • • • • • • • •  623,476 

�k �;;,� ����r:��.e�x�We'h"ce Pnrta.:,;:!g r:�!!::��:���.· 'W�ite f�� I::! 
illustrated lOO-page S. A. circular

� 
sample pages of text books. drawing plate. and 

t::::g::���r.1��� r;:"'�n.��I.I.,:���:: : : : : : : :::::::::: �:M� 
Lam p burner, oil. C. Throckmorton. . . . . . . . . . . .  • • •  623.443 
I ... amp. electric arc. A. Mungin . . . . . . . . . . . . . . . . . . . . . 62.'1,329 L OS Th;Uk;it:deO��;;p�u�dn;n;e

oS�h�;I�I;i 56 Fifth Ave., New York 
T .. amp, mi ner's. P. Home . . . . . . . . . . . . . . . • . . • . . . . . . . . . .  623,370 
Lantern. folding. J. W. Smith . . . . • • . . . . . . . . . . . . . . .  b'23.436 Lantern bolder. T. C. Puckett . . . . • • • . . . . . . . . . . . . . • .  623.336 
L .. p bo .. rd. R. J. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  623.143 
Latbe, t.urret. J. P. Lavigne • . . . . . . . . . . . . . . . . . . . . . . . .  b'23,322 Ledger. transfer. J. Barker . • . . . . . . . . . . . . . . . . . . . . . . . .  623.&19 
Letter for signs. electriC. C. A. Cbase . . . . . . . . . . . . . .  623.275 Liquid8. pneumatic apparatus for raiSing, W. 

Evans. . . .  .. . . . . . .  . . .  .. .. .. . . . .  . . .  . . . . . . . . . . . .  . . . .  623.357 
Lock. See Cycle lock. Cylinder lock. Window 

lock. 
Lock. W. E. Sparks • . . . . . . . . . . . . . . . . • . • . • . . . . . . . . . . . • .  623,264 
Lock or I atch case. H. G. V olgh t . . . • . . . • . . . . . . . . . . . .  623.296 Loom reed. B. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.196 
Loom stopping mechanism. J. H. Northrop . • . . . . .  623.17f 
Lubricator. See Veosel lubricator. 
Matcb. H. I. Buxton . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.233 
Match mschine, W. L. Nye . . . . . . . . . . . . . . . . . . . . . . . . . .  b'23,217 BICYCLE TIRE REPAIRING. - THE M .. tcb safe and CIgar cutter. G. H. Earnest . . • . . . .  623.206 Mending of SI ngle Tube Tires A practical article III us­Measuring can. G. W. Cbandler • . . • • . . . . . . . . . . . . . . . .  623,4!l9 tratlng the method of 1nsertini atcb"s and plugs with Measuring machine, liquid, Cherry & Brainard. . .  623,500 pliers and pluggers, together wit� rubber band plujilglng Mechanical movement. G. K. Cbeney . . • • . . • . . . . . • .  623,133 and tbe use of puncture banus. 9 illustrations. Con­Medicine dose indic .. tor, J. B. Mowry . •• . . . . . . • . . . .  623.171 talned In SUPPLEMENT t I tJ�. Price 10 cents. For Me

\:'� .. �l:f:.
s
R.C&���J���� . �.� � . .  ��.� . .  ����?� . .  �� 623.239 sale by Munn & Co. and all newsdealers. 

Mineral water he .. d. J. Ormerod . • . . . . . . . . . . . . • . • . . .  623.218 
Mineral wool. manufacturing, A. D. Elbers . . . . . . .  623,398 Motor. R. Creuzbaur .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.137 
Necktie. W. E. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  623.378 
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.:�W: Freii;'ii�:�: �:�� Oil can. C. L. W .. II( .. ndt . . . . . . . . . . . . . . . . . • . • • . . . . . . . . .  623,345 

Oil. or f .. ts. r elining. J. N. H .. rris . . . . . . . . . . . . . . . . . .  b'23.1168 
Opbt.b .. 1 dynamometer. C. H. Brown . . . . . . . . . . . . . .. b'23.131 Ore cooler. multitubular. P. Argall . . . . . • • • • • . • . . . . .  b'23.231 
Ore cooler. rotary. P. Argall . . . . . . . . . • • • . • • • • • • • • • • •  623,230 
Oven. etc .. baker·s. E. M. Sjobolm . • . . • . • • • . • • • . . . • .  623,222 
Packing holding device. A. Ball . . . . . . • • • . • • • • • . • . . .  623.127 
Packing. piston rod. G. H. Lewis . . . • . . . • • • • • • • . • . . .  623.482 
Paddle wheel. P. Pieri . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • .  623,424 
Paintinll apparatus, J. H. Davis . . . . . . . . . . . . . . . . . . . . 62.'1.307 

PHOTOGRAPHERS 
TRY TOll DOL 

For Dry Plates and Bromide 
r.,!���d�: ���d I�:ta

�'t edly. Tubes for amafiurs 
ready for Immediate use. 26c. Pure Tolldol for profession­als, 6Oc. ounce. Recommend­
ed by plate manufacturers. 
Dealers sell It. Haller·Kem­

___________ p:.e_r_Co .• Atlas Block. Chicago 
Paper pile jogging mechanism, W. C. Hopkins . . .  623.371 
Pen. fountain, Bryant & 'l'owllsend . . . . . . . . . . . . . . • .  623.461 &i $5· Prl'ltl'ng Press Pen, fountain. A. A .  Hofmann . . . . . . . . . . . . . . . . . . . . . 623,474 
Pen. Une. L. H. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.391 
Ph
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.����.�'. �: C: �'. �������: 623,491 .... . � 
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�l'c7t':.�r':,��ibR��je,.C��'�a'1:I��b��:;;?lJ�8� ,. Rl� 623,410 
. press $1800 Full printed Instruc-mac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.1M 

I 02.' tlons for use. 
���ur�e�

r���h:' ���onald . . . . . . . . . . . . . . . . . . • . . . . .  623.253 P'" Catalogue and samples free. 
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c
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e
: .:: .�'. ����� �:� K_E_L_S_E_V_& __ C_O_ • ...:,_M_fr_s_ ..... __ M_E_R_I_D_E_N...:..., _C_O_N_N_. Pocket edge protector. A. B. Bi.bop . . . . . . . . . . . . . . .  b'23,460 

Post. See Fence post. 
Pre88. See Cider press. Hay pre88. 
Printing machine. electrically connected. Shea & O·Lalor.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.293 
Pulley. exp .. nsible. R. Heinle . . . . . . . . . . • . . • . . . . . . . •  623.246 
Rack. See Bicycle rack. D18play rack. 
Railway. King & B .. bendreier . . . . . . . . . . . . . . . . . . . . . . .  623,248 Hailw .. y. King & Babendreier . . . . . . . . . . . . . . .  623,249. 623.250 Railway signaling device. electriC. D. Valentine .. 623,444 
Railway system. electriC. W. Stein . . . . . . . . . . . . . . . . .  623,223 
Railway ties. etc .• device for use in extracting. A. 
. Zetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6'23,300 
Railway wear plate and rail brace, C. U. Paxson .. 623,177 Railway wear plate. duplex. C. D. P .. xson . . . . . • . . •  623.420 
Railways, safety cable system for electric, H B 
Ra��xsee'iiily 'rake: " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,13tl 

Hammer Dry Plates. 
Absolutely Uui1'orm aud Cleau. 
For the Hand Camera and Professional. 

NO FRILLING IN HOT WEATHER. 
Sold by all dealer •• Sendfor Hamm ... •• LAtUe Book. 

HAMMER DRY PLATE CO. .  ST. LOUIS. Mo. 

t 5 Gents may open the door to 

Business Success 

Send 15 1-oont stamps for three months' trial subscription to 

"THE BOOK=KEEPER." 
A handsome 200-plII{e M.agazlne for Book-keepers. 

(' .... blers and BUSiness Men. It teaches book-keep-
���io�h���g'n������:��'ul:\iie:���:���.���: ing aritbmetic. Iigbtning calculations. etc. 
$ 1 .00 j Emp loyers Need It to simp l ify exp enses. 
A Y EAR. 1 Emp loyes Need It to Increase salary. 

THE BOOK·KEEPER CO.,  Ltd., Publishers, 
DEPT. 20. DETROIT. M ICH. 

WE WANT YOU to send us your name and 
your neighbor's name and addreBB 

�:�w�� EVERYGOOD FARMER 
A FREE SAMPT.E COpy OF THE ��e�!��!!���1�p.l!�!!!!�! It is their paper and claims their BUpport. ))on't Fall 

r:-a1:fU'tru�,.G�1:i\��I�;:'"'Pi�t,r.":a�� 
Refrigerating macbine. L. Block . . • . • • • • • • • • • • • • • ••• 623,270 Register. See Hot air register. 
lt����l��e �ee':,ttiR;i:m�M''IJ�I�oj.ion:::::::::::::·.: �Uay 
Rolling unsymmetrical Hanged sections, J .. Ken-

nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 623.479 Rolls. apparatus for heating. J. James . . . . . . . . . • . .• 623.312 
Rope cl .. mp. W. H. Bomm . . . . . . . . . . . . . . . . . • . . • . • • . .  623.130 
Rot .. ry drier. Wbltlng & Bergquist . • • • . . . • • . . . • • . . • 62.'\388 

Ralston Sti l l .  
��:�.rb .. 

e
,,�g�rc: i. B�.ir88ie8::::::::::::: · ·  .·::S2a.iil8; �:t� 

t1:!:'r�.';.��e� 1:�:t"e��� .. �·.�:�: ��.t.���: : : : : :: : :  �:m 
Satcbel. H. Scbloerb . . . . . . . . . . . . • • • • • . . . . . . . • . . . • . . . .  623,3:'.8 Saw guide. band. H Vedder . . . . . . . . . . . . . . . . . . . . • • . •  623.446 Saw m .. cbine table Iluide. �'. A. Humphrey . . . . • . •• 623.156 
Sc .. lI'old. L. M. Wilber . . . . . . . . • • • • . . . . . . . . . . . . . . . . . . . •  623,269 
Screen. See li"ly screen. 
Sealing macbme. bottle. A. A. Carper . • • • • • • • • . . .• .  623.274 1 Seat. See ReverSible seat. 
Sewln" machine. Bouton & V .. rnum . . • . • • • . • . • . . . •  623.351 
Sewing machinp-o W. P. Gammons. Jr . . . . . . . . . . . . . .  623,147 Sewing m .. cbme feeding mechanism. E. B. Allen 623,271 
Sewin" machine ruffier. M. Hemleb . . . . . . . . . • • . •  6'23,3(19 
Sbaft for two·wheeled veblcles. C. � ... Carlson . . . .• 623.462 
Shoddy making machine. E. S. Park • . .  ' " . . . . . . . .  62.�.l7� I 

Oftlcially Adopted by tbe Ralstou Healtb Club. 
Hilfbest Award aud Gold Medal at Omaba Exposition. 
Exteusively Used by tbe U. S. Goverumeut. 
Over 1,000 Testimouials from Satisfied Purcbasers. 

ar Send for Booklet " B." lIst 01 dealers and otber Interesting printed matter. 
Manufactured only by Shoe bottom burnish kl II' iron . H. F. Rooney . . . . . .  623.288 I 

Sboe tonll(ue. B. L. Blanc . . . . . . . . . . . . . . • • . . . . . . . . • . .  623.350 THE A R BA· ILEY M FC CO 54 MAIDEN LANE NEW YORK Show fixture. E. Leger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623.377 ; _______________ • __ • _______ • __ 
.
.... ' ________ • _____ • Sbutter or door fastener. H. T. Moody . • • . • • • • . . . .  623,288 I 

��f;ts::;;�:�I��B°.;..:.i:�.���: : : : : : : : : : : : : : : : :  ��:� ! t::":' I L e:t7 • 

�r.t:h�E��\'i':.i'�.� .���.�I.� •. �: �:?����: : : : : : : : : : : : :  lfI�:�1� i :;IIe ile,epllone :1nagazlne 
Smoke consumer. F. S. Church . . . . . . . . . . . . . . . . . . . ... 62.�:a;;; . CHICAGO.-Only paper publlsbed on Telephone Ex-Smoke con.umer. W. Redpath . . . . . . . . . . . . . . . . . . . ... 623.426 chafll/e. and .Apparatus. Line ConstructiOn, Interior Wlr-Smokestack and spark arrester, Clay & Reeve8 . . .  623.1!w i ing, 81gn8ling Devices� Telt'p� Troubles and Haw to 
Snap book. B. W. Hubbard . . . . • • . . . . . . • • . . . . . . . • • .•• 623.155 ' jlnd them and many other instructive features. Hand­Sp .. rk arrester. Rufus & Kricbaull' . . . . • • • . • • • . • • • .•• 623.183 l somel Y  Illustrated • .  $LOO. sample lOe. Wanted ' Bright, 
Speed chanller. H. H. Cummings . . . . • • • . • • • • • • • . . . .  62.�.139 pushing agents. Write for terms and terrltol'1': Stakmg macbine. Pierce & POinsett • • • . • • • • . • • . • . .  623.423 Marquette Buildiulf. CHICAGO, U. S. A. Station indicator. F. H. Cbeyne . . . . . . . . . . . . . . . . . . . . . 623.202 Sta
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���t:f�;��I.':".� . .  ���:. ���?����:: 623.21;; T U RB I  N ES ar Seud 1'or Circular "M." 

!'Iteam boller. L. O. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . • 623.170 S
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Steering gear. reJlulatingvalve for, J. D. William- pr nldieJ.a, 0] 00, U. S. A. 
Sto��nc��.er··;,· 'mani; 'X A:' Tuiiocii: : : : : : :::::.:::: : ��:t� 
Stopper. See Bottle stopper. 
Street cleaner. G. M. W .. rd . . . . . . . . . . . . . . . . . . . . . . . . . 623.496 Studding or support for partition walls. T. Cur· 

ran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623.354 
Suspensorli' P. M. Kennedy . . . . . . . . . . • • • • • . • . . . . . . .• 623.315 

�;lr.fu.
E

Bee �I����r
e
��itch: ' Teiepiione dnjiiei 623,254 

switch. 
Switch. A. Kunz . . . . . . . . . . . . . • . . • . • . • • • • • • • • • • • • • • • • • •  623.320 Tanning. G. W. Houston . . • . • • • • . . . . • . . . • . • • • • • . • • •  623.403 
Tar. wrench. A. J. Smart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.1.435 

��I�ggg�� ��rigb�':���ir�nfi. ��'W. Siiiyiiie:::: f?A:�� 
Tenoning machine relishing attachment, V. C. 

Luppert . . . . . . . . . . . . .  ... . . . . . . . .  . . . . . . . . . . .. . . .  623.48.; 
Terne plates. rolls for making. T .  Williams . . . . . . .  623,389 
'l'esting device. R. H. Pinkb .. m . . . . . . . . . . . . • • •• • • • •  623.3:15 
Tbill coupling. W. D. & H. W. Hopkins . . • • • • • . • • • •  623.214 
Tbill couplinll(. Richards & Snyder . . . . . . . . • • • • • • • . .• 623.427 Thre .. d cutter. J. J. Sullivan . . . . . . . . • • • . . . . . . . . . • . . .  623.294, 
Tiles. machine for manufacturing building, J. B. Sea�er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . .•• 623,261 Tin plate c1eaninll( macbine. H. F. Akin • . . . . . . . . .. 62:i.&l7 
Tire. pneum .. tic. G. H. CI .. rk . . . . . . . . • . • . • • • • • • • • • . .• 623,278 
Tire pneumatic wheel. G. H. Clark . • • . . • • • • • • • • • • • .  623.276 
Tool blanks. making. E. Ro"ers . . . .  . . . • • • • • • . • • • • . •  62:i.384 'I'ool bandle fastening. W. L. Marble . . . . . . . . . . . . . .. 623.169 
Toy. E. Gier . . . . . . . . . . . . . . . . . . . . . . • • • • • . • . • • • . • . • • • • . .• 623.210 Toy battlesbip, A. G. Jacobs . . . . . . . . . . . . . . . . . . . . . . . .  623.160 
Toy cannon. A. G. Jacobs . . . . . . . . . . . . . . . . . . • • • • • • • .  623.159 
Train dispatcher's indicator, R. F. Adams . . • • • • • .• 623,392 Trestle attachment G. E. l'almer . . . . . . • • • • • • . . . . • •  623.175 
Trough. See Water trough. 
Trousers book .. nd bar. A. J. Sblpley • . . • . . . • • . • • • • .  623,4&1 
'I·ruck. A. L. Cburcb . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . ... 62:M63 
Truck b�d or body. E. F. C. Danzer . . . •• • • . • • • • • . . . • 62.�,356 
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50 YEARS' 
EXPERIENCE 

A bandsomely Illustrated weekly. Larll(est cir· 
culation of any scientifiC journal. Terms. $3 a 
year ; four montbs. $1. Sold by all newsdealers. 

MUNN & CO.3S 1 B roadway. New York 
Brancb Office. 625 F St.. Washington. D. C. 

tI��P,�I;��! 
BEAUTY and WEALTH. 

Every portion of the body en· 

. 

larged and strengthened. Will 
Power and Personal Magnetism 
developed. Simple, scientific 

., \ ,  methods. Philosophy of suc� 

. cess as demonstrded daily. 
l"terestin'f r-adinv fre-

Prof. L. H. Anderson. S.A.49.Masonlc Temple. Cblcago. 

THE INGERSOLL DOLLAR WATCH 
Nowhou.ehold word •. 2,000 000 

Sold in 2 Ye .. rs under an ABSOl· UTE aUARANTEE printed below ha. 
m.ade them so. We have demon-
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��-:t°ci:��tR��r � :O�;elf�OU 
yonr Boy or your •• Bike." 
As good as any Wa.tch made 
for o.rdinary every-day use. 
Keeps Accurate TIme. \Guaranteed as be. 
ow.) Bas lever escape­
ment, quick train ; sec­
ond band ; gOOd nickel 
case ; Keyless WlndBnd 
��ic�8 'i!,ze·us!uy..:: t: .,,""-_ ..... 

Truss p .. d frame. J. R Knapp. . . . . . . .  . • • • •  . . . . . . .. 623.375 TUII( fastener. F. M. Lee . . . . . . . . . . . . • • • . • • • • • • • • • • • ..• 623,166 Twine bolder. Tlvy & Hill . . . . . . . . . . . . . . . . . . . • . . . . . .• 623.493 
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I
#=: Liniie: 623.4\14 PROFIT FOR IAKER ONLY. 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • • • • . • • •  623.483 
Typewriter. J. Dela Mar . . . . . . . . . . . • • . • • •  ; • . • • • . . .  b'2:{,.'J02 Typewrlter. W. Sears . . . . . . . . . . . . . . . . . . . • • • . . • . . . . . .  623.262 
'l'ypewriter attacbment. J. T. Simms . • • • • • • . • . • . • •• 623.221 
'I'ypewrltlng macbine. W . •  1. Barron . . . . • • • • • • . • . . . .  62:l.2:i2 Typpwrltinll( m .. chlne. C. N. Westwood • • • . • • • . • • . .  6211.451 
V .. lve. J. O·Me .. ra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.418 Valve. C. W. Vollmann . . . . . . . . . . . . . . . . . . • • • • • . . • • . . .  6;/l\.1!l4 
Valve . ..  Ir check. G. E. Cordeau . . . . . . . . • • • • • • . • • • . .  623.1:lS 
Valve. "ate. E. L. Upson . . . . . . . . . . . . . . . . • . • . • • • • • • . . • 623.265 
Valve mecbanism. engine. J. T. Lindstrom . . . . . . .. 623.2.;1 
Valve. sewer air inlet; F. C. Keene . • • • • • • • • • • • • • . . .  623.478 Veblcle. motor. F. A. Pocock . . . . • • • • • • • • • . • • • • • • • . .  62:l.383 
Veblcle. motor road. H. C. Hart • • • • • • • • . • • • • • • • • • • •  62:l.149 

;:tl�l� �ge!t ��
I
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Vebicle wheel. C. A. Hu.sey . . . . • • • • • • • • • • • • • • • • • • . .  623.372 Vebicle wbeel. W. W. Kit.cben . . . . • • • • • • • • • • • • • • . .• .  623.405 
Velocipede pedal. E. Germaine . . . . . • • . . . . • • • . • • • . .  623.3!l9 
Vessel. c .. "lin". J. K Walsh . . . . . . . . . . . • . • • • • • . . . . . •  62:�268 
Vessel. frelgbt delivery. J. E. Walsb . . . . . • . . . . . . • .• 623,267 

«JontWl� on paQ6 1173) 

© 1899 SCIENTIFIC AMERICAN, INC. 



J titutifit �tUtritati. 

Vessel lubricator. �'. X. Wagner . . . . . . . . . . . . . . . . . . . .  623.44� Our Folding Boats are punctnre proof. Galvanized steel ribbing. For hunting, fisbintl, exploring and famib 
pleBRure. Walter \Vel !mall took them on his polar trip. Lieut. Schwatka explored the Yukon with them. AWllrded fir�t premium at V\Yorld's Fair. Send 6 c, for cat­
alogue. 40 engravings. KINe FOLDINe CANVAS BOAT co., K ••• m •• oo, MlolI. -

Wft,Jlon and Rtock and hay rack, combined. ' 
Skim in & McDanield . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'23,339 

\V ago n seat BU p port, 8 k im i u & Me Danield • . • . • • • •  tm.340 
Water closet, U. H. Howell . . . .. . . . . . . o • • • • • • • • • • • • •• ti23.Hll 
Wuter service system . K. G. Harris . . . . . . . . . . . . _ . . 0'23.470 
Water trou"h, H. C. �·oltz . . . . . . . . . . . . . . . . . . . . . . . . . . 623,208 
Watering live stock. device fur, L. Pray . . . . . . .  , . . .  tj2a,:�2 
WeatlJer strIP. G. W. Golden . . . . . . . . . . . . . . . . . . . • • •  623,8;>4 
Well driJlinj.( machine, A. Hodefeld. . . .  . . . . . . .  &'23,182 
Wheel. See �'ifth wheel. Paddle wheel Skate 

wbeel. Vehicle wheel. Wind wheel. \Vhip holding' and contro lling mechanism, W. E. 
Vogel. . . .  . . . . . .  . . . .  . . . .  . . . .  . .  . . .  . .  . . . . . . . . . . . . . .. . .  623,228 

\Vbist playing llnd studying apparatu8, C. H. 
Landenter� .... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 623,376 

W:nd wheel, O. Hubarts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,428 
Windmill, L. K. Hung . . . . . . . . . . . . . . . . . . . . . . . . . .... b'23.402 1 
Winding frame, C. Jones . . . . . . . . . . . . . . . . . . . . . . . . .. . 623,404 W indow, �'. :Schoenfeldt. . .  .. . . . . . . . . . . . . . . . . . . . . .. 6'1.'1.260 
�:���: ,g��,d,11�Cr�wttg��.��::::::::::::::::::::::: ��:� 
Wire stretcher, H. C. Arnold . . . . . . . . . . . . . . . . . . . . . ... ti23,I22 
Work box, I,. A. Sell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62'J,2!J2 
\-Vrench. See 'rnp wrench. Wrench, B. L Ryd berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623,3.'17 
Wrencb. J. W. &J .  �'. Skersick . . . . . . . . . . . . . . . . . .... 623,188 
Zinc and copper from ores, extraction of, H. 

Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,11>4 
.r:-..------------.�o 
�. ., ' DESIGNS. 

.� -� - - ---- =---
":.�-2� - � - -

36lJ2 per cent. more water at 
_ expense and _ trouble produced by 
The Sanitary Sti l l  

than Imitation.. Only Stili re­cognized hy the U. S. Govern-
::�'b:':18�rta�� �����':,\� 

F R  E E .  
TH E CUPRIGRAPH CO . •  1 38 N.  Green St., Chicago 

Trade Suggestions 
FROM • · 1  Badge or similar article, C. W. Bingeman . . . . . . . . . .  30,0';6 Uru'ted States Consuls Binding, skirt. A. Platz, Jr . . . . . . . . . . . . . . . . . . . . . . . . . • .  30,585 • 

C· HE seE N Hottle, �'. Schilling. . . . . .  . . . .  .. . . . . . . . . . . . . . . . . . . .  110,fi62 
Box, G. W. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.563 1 The SCIENTIFIC AMERICAN SUPPLEMENT publl.he. 
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CartndJiZe clip receiver, E. G. Parkhurst . . . . . . . . . . . . .  OO,.1)S6 ing almost every branch of trade. There is also�ubliSh. 
. 
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Clock frame. E. Hnrdy . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . .  30.577 SUPPL>:MEJ.\jT or not. This feature exl.t. In no other 
Clothes washer, C. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,575 · paper. There I. no question that. the splendid work 
Cre

t�r��Jr���:�·. ����� .���.�:��1� . ����� . .  ���: .�: . .  �: 30,574 I ��ir!:'d�ei�te�g:��lw��d C:t:�I:;��
rt
�:J ttft!e[o 

���� 1���1;��[;>itre.������.� : :: : : : : : · : : : : · : : : : . : : : :::: �:�llt t��:i).��'t\'!f.:, �!p��t�:��f,f:l'}
r
i�· p���ulr:.

ge dealers 
Fireproof tloors, IllIi ng block for, �'. Selby . . . . . . . ... 30.570 Sub.crlptlon price of tbe ScIENT IFIC AMERICAN SUP-
Game board. W. H. Pouud . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.508 PLEMENT is $5 per annum. Single numbers, 10e. each. 
Grain separator straw rack, J. Fahrney . . . . . . . . ... . . 30,581 

THE WHEEL FOR A 
WOMAN. 

We have been work ing to­
ward an ideal bicycle for ladies' 
riding for a good many years. 

Harness plnte, R. W. Jones . . . . . . ... . . . . . . .  ; . . . . . . . . .  3O.5.tJ2 
Heater, ele ctric, J. E. Meek . . . . . . . . . . . . . . . . . . . . . . .. .  30.5\18 
Insulator, J .  L. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3O,56f 
Label, N. Witsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.555 
Lavatory, one piece, II. Hays.en . . . . . . . . . . . ... 30,572, 30,573 
h,!�:;b "t�'li��

g
.::� "t,

e
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Pen wiper, H. S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,507 
Plate. dinner. O. W. Scbubert . . . . . . . . . . . . . . . . . . . . . . .  30.501 
Pulley tSe�ment. '1'. Corscaden . . . . . . . . . . . . . . . . . . . . . . .  30,596 
Pump frame , R. De Puy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00,078 
Razor handl e. etc., M. C. Le1ferts . . . . . . . . . . . .. 30,588, 110,588 
Registers, etc., face plate for, A. W. Ullberg. 

'30,588, 3O,5b'9 
Rug, J. Merry . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  3O,i>&I 
Sewing machine bead, S. A. Stone . . . . . . . . . . . . . . . . . .. 30.095 • 

It seemed to us worth all  the , 
• �e�:b�B:.' 1.·�eI1��.�i.�: : : : : : : : : : : : : : : : : : : : : : : : : : :::: �:� 
•1. Stove grate, D. D. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.597 

• 

� 
i 

effort we could put into it, and 
in placing on the m arket for the 
season of '99 our Ladies 

Chainless Crescent, 
Model 18, 

w e  believe we are offering 
the best and m ost beautiful 
Lady'S Bicycle ever built. We 
don't believe we can improve on 
it next year or the year after, 
and we are striving to i m prove 
our wheels all the time, too. 

Send for a Catalogue, No. 3, telling aU 
about our Ladies' Crescents ; also about 
" The Care of the WheeL" 

Western Wheel Works, 

" Stove, oil. W. H. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O,f067 
·rire. wheel, J. A. BlaUl'oci< . . . . . . . .  . . . .. . . . . . . . .. .. 30,583 • 'l'ootb powder and brush holder. C. A. Kirkwood .. 30,560 

.. 
Washlllg machine haup;er. G. W. Palmer . . . . . . . . . .. 30,676 

"I ��
c
r� \fo'm::i.rc\/Etfi�;�:JOd·::::::::::::::::::::::.: �:?: • 

TRADE MARKS. 

Antihydroticum, Farbenfabriken of Elberfeld 
Com pany . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  ' "  112,7:16 : Cigars, S. S. Pierce Company . . . . . . . . . . . . . . . . . . . . . . . .. 32.7:1l! 

�rl�s�
t
�as��:��

e
i�w :;nl� ��d����iiw'8: i<elirney 32,724 

I Foo �'�g� 1�':s����aiiie: 'sil(r far'rii . SiO'Ck� 'riitxeci; 32,749 
i G lo��s

w
�'h� ����!ii":'jo;,ej,ii·:N:Ei·8';iidrjltli 'C;;tii: 32,744 I pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,723 

. Groceries, certain named. P. Smith & Sons .. ' . . . . . .. 32,743 
: Gun JITe&8es and lubricants. N. P. Leach Com· I H .. i����,;paraiioii ·ior·iherel;;oval ·Of; Ii: \if: Croi: 32,746 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32,728 
Hair, preparations for the remuval of, M. M. 

I Tolke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  32,72\1 
U��\�� ·c�:p��ffi! ���

s certain' named' diseases: 32,725 
: G. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,738 
: Medicinal chemicals, certain named, firm of E. I Me::��Ce

k
'for ' certaiii'named" dis'eases: '1�ruiiciii 32,737 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,733, 32.734 Medicines. certain named, Dunkley Celery aud 

Preserving Company . . . . . . . . . . . . . . . . . . . . . . . . . . ... 32.731 
Medicines for certain named diseases, Ii .... P. Bros· 
Mil:����deii�ed: 'iti-in' ()f 'ii: 'Ne�ile: : : : : : : � : : : :  � � � �:: �:+� Paints. New Jersey Enamel Paint eompany . . . . . . .  32,747 % CHICAGO. NEW YOR.K. � l'en�(ll��;,��r.�P�i.�. ��� . . f������: . .  �: .������� . .  � 32,721 

". ." Perfumery, tlrm of A. Wright . . . . . . . . . . . . . . . . . . . . .  32.720 
.&:-'.----�----------- .�. Re

%
e
�r�in�

o
f�o:ra�y . . ����? . �i.������: . . ��.���� 32,732 

I 
Remedy for purifying bloo d, Weber's Medical Tea JI R,·g,·11 €"am,·natl/\n Sad�y:r.r..��·harj,ess: ij,iiIUdii;�·oi�·,;r·natii,;d·arLi: 32,730 

" R  V cJes for horses. SmIth. Worth1ngton & Com· 

R�"�als n/\ D�f��ts s
hJ���ij,ii: j;':i!iding; borin�; and p,;li;'iiing mai,;: 32.726 

�,,\. V \. \.'- nals, Cbemlsche 'l'hermo · Industrle Gesell· • .cbait mit BesclTrankter Haftung . . . . . . . . . . . . . .  32,748 
Silver plated ware, B. RI ce'. Son .. . . . . . . . . . . . . . . . . . . 32,722 

N O  BETTER . BICYCLE CAN BE MADE �e:�\�:ni).�l:��,t 'b';,
t
:;::lr.�\W�' 

D
���tag!��ii 

32,727 

Sterling Bicycles are . Whr:'k��W!ciiman;·L;;tge·n·&COmiiB.iiy::: : : : : : . : : :  i�Jtl 
"Built like a Watch," I Wine .. dome.tic. Tysen & Totten . . . . . . . . . . . . . . . . . ... 32.740 
and the greatest care 1. 1 
exercised to have ma-

---

terial,workman.hipand 
I
· LABELS . 

equipment tbe he.t ob-
tainable. ' H Admiral." for bottled beer, Wm. J. Lemp Rrew4 

" Al��!��t'r:�Jt'iC' i:ot'ions:"'f;)r 8: iotton: 'w: 'D': P: 6.892 '99 �h
5
a��0�?dels. Aims, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,884 " Diamond Calf," for leather, Pfister & Vogel '99 Chalnless Models. I,eather Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,882 

$ 7 5.00.  " Falstaf," for bottled beer, W m .  J .  Lemp Brew· 
Tandems. Double . .  F���fd'l'!ggrj,/ .. ior·a·;,oa · :·c: ·M ... Eiigiestoii: : . : :  �:� 

Diamond. $ 7 5 .0 0 ' 1 " Game of Tobo"ganing at Cgristmas."for a game 
Convertible $ 8 5 00 McLoughlin Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 6,880 

• . . " Interstate." for bottled beer, Wm. J. Lemp Brew· 
Send ten 2-cent .tamps Ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,891 
and receive byma11 pack H Sear Jess Liniment," for a liniment. W. H. Cox . . .. 6,885 
of Ster l i n g  Playing " Standard Lager Beer.' for bottled beer, Adam Cards beautifully de- ScheIdt Brewing Company . . . . . . . . . . . . . . . . . . . . . . . .  6,888 
signed. 50 cent value. � " TaUy." for bottled beer. Wm. J. Lemp Brewing 

8.end for Catalogue Irlv- II Tt?t����·��iiid·wi·ih· i."'or·rit·aldebY·ci ',; ' for'surgtcai 6,B89 mg d
ul
etal1s 0

t
f
f
Ste

l
r
SOO
Jlng dress in", C. M. ]<}ggleston . . . . . . . .  : . . . . . . . . . . . . . . . .. 6,886 eq pmen or . II Velours Calf." for leather, Pfister & Vo�el 

Sterling Cycle Works, Kenosha, Wis . .. w��fig:J.,;�'::���Iid:,;· f;;r ·;,;edi·ctiie.·:w·ooi;,ii8; 6.881 
Drug Company of Baltimore City . . . . . . . . . . . . . . . .  6.888 

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

Oo9.gJ�llgtY.�1�o§ Standard '99 Models 
guaranteed, 810 to 825. 
'98&: '97 model. l1li8 to l1li15. 
Shopworn and second hand 
wheel�r good mllchiDfoSt l1li3 to $10. Great 'Fae'orT Sale. We ship any­

to any one, on ap­
cent in advance. 

helping us advertise our 
reward on our new plan. We 

town FREE USE of 8a .. �le 
at Onee for Onr Speelal OJfer. ANY. CHICAGO. ILL. 

H. � R. Arm: ��. ': Hammull:: 

Cartridges, Auto­
matic Shell E;ect­
ing. Positive Stop on Cylinder. 

AN ABSOLUTELY SAFE ARM. 
HARRIN GTON &. RICHARDSON A R MS CO. 

WORCESTER, MASS .. U. S. A. 
17' Send iOf' Descr'ptive CatalO(fl.Ul " S." 

Monarch 
Bicycles 

S25 S35 S50 
Prices Lower-Quality Higher. 

ACENTS EVERYW HERE. 
Monarch Cycle Mfg. Co. 

Chicago. New York. 

No Mone, in Advance ! 
$1550 F---filJBJ'��.� .e�!.��re

BJ.
CJ.%���tb 

£��!�ef� ::8 ���:: 
W omen, tJOYS and Girls. 

({:,�lIe�l1r 1I���:=1);;i1 
.':'o".t��.�uS2:'� 

sse "Arllagtoa" $Z2. 00 
No better wbeelsmad e. 

Otbers at $to, .... III, '1I,iO, ,n,&o .to ,,8.50, &11 splendid 
value. Buy direct from manufacturers, thus BaTing 
dealers' Iargeproftts. Write today tor .peclal offer, l11u&­
trated Catalogue Free, CASH BUYERS' UNION. 
162 W. Van Buren St.. &131, Chleago. IU&. 

SDanish Translator �;.:?J'����"ot���n�v:.: .It'y of Sevilla. Spain. P, O. Ad , Box t;!!, Brooklyn, N. Y. 

MOCe- L oS  10 C MA C O G u ,- 5 , R e c  
j;.. 5 at> U N I O N  M O O [ L  WORKS 

& CoE.AR <:0 1 9 3  CLARK CHICAGO 

I C E ��C:l.�:!\ �=��rn:::.inlil'gIVit'�};:" MFG. CO., b'99 Clinton Street. Milwaukee, WI •. 

ACETYLENE D E A LE RS' H A N D  BOOK Information net. 42 pp. 10ctB. 
F.COBTEZWILSON .,. Co.,Chicago 

TYPE W H EELS. NODELI LIXPEPlIMENTAL WaRK.-.w.a.:1MCHIMIlf 
NO'l£� Tl£8 .E.TC. MEoW 0:0 aTlftClL WON. loa N�U .1 N.Y. 

N OVELTIES &; PATENTED ARTICLES Manufactured hy Contract, Punching Dies. Special Ma­
chlnery. E. Konlg.low & Bro_. 181 Seneca St.,Cleveland.O. 

Exper imental & Model Work 
O£r. &: ad ... ", ir",. Wm. <lardam .,. Son,4S-lil Ro.e St . .  N, Y. 

GRINDING MILLS FOR ALL PURPOSES. 

ver.al Eccentric Mill. Addre •• J��:U-&'1l':J�e�i�: SON, �� Rodney Street, Brooklyn, N. Y. 

To Authors : We Publish 
Manuscript. required. fn ¥g: ::;.� every day 

TENNYSON NEELv Pnblisher FU' 'Ill AVE. 11.  ' NE W YORK 

G AS ��'J GASOLINE ENG INES 
WAT E. R  M O T O RS 

B ACKUS WAT l R  MOTOR co NE.WARK N J U S A 

VOLNEY W. MASON & CO., 
Friction Pulleys,Clutches&; Elevators 

PROVID ENCE R. I • 

A MANUFACTURING CONCERN contemplat­
Ing tbe erect.lon of a'plant for GalvanIzing Sbeet Metal 
and Cast Iron Goods, dpsires to correspond wtth a prac­tical expert In this line who I. fully conversant WIth 
modem, up-to-date methods, as to the best maDner of 
PI':,��g�ha.:'�:g��.I:t'}� tX�iJr�!�J: J:i1:.e��"emfc':;;: TIFIC AMERICAN • 

Wa te d �::�fl.J�>rNd:.o��It:��:. a:::t n be compact, .trong and full capacity. and low priced. Size. mostly requlr-
1t 3A�o6J��JO:'gO.,A�r§:t.i"�&e��� llf�J�lars 

WANTED A large quantity of rail. that �� gtf���e 8 It, 
arl:��ni:r 

yar�, for ca.h. 1 will al.o take railroad rail. that are defective In appearance that are o1Jered at the lowest price. Address offers under A. D. 283. to RUDOLF MOSSE, Magdehurg. Germany. 

� .. � .  T E LESCO ���L C "  .-... � W. & O. M O G E Y. 
_ B AY O N N E  C I T Y N 

B U IL D ERS A ND 1c..:oJl,"Y 
DESIGNERS _ A. OB .L' � 1 A. .. . �� .. ' e work', 
S'D$C �� C wdre� Ma� .. '� liitchl)llTl'i, 

� C. K. 0 D 11'''''' �t., M ....... 

" NEW STANDARD" 
NECKTIE PIN OUTFIT. 

By mail, prepaid. ONE DOLLAR. 

,Pe��e 
a:J�:�hg�:�bl���e�m�I�:� 

on the ruarket. LibeTal dliscownt w jab­
bers. WILLIAM ROCHE Inventor and Sole Manutacturer. 259111 Green­
wich !Street. NEW YORK. U. s: A. 

$& to $30 3�!!n�!!!!b�S 
ill 

NEW A N D  SECOND HAND. 
2d Hand-«ood IU anJ tor aenice, lito Ill. 
N .. " 'DB Model. '12.&0 to NO. JiODt 
hlfrhn. We guarantee to 8 ••• ,OU lIIoDe1.larcfllt 
"'riel} to 8f'ied from. Lowest prke8 enr quoted. EnrJ euatome1'8atbfled. Shipped lubject to pamiD-
:= !G�N11f8:.!NT����o? �I't!:::d � 
ulan adcbMI t.he old ftll1t.ble cycle beuae, 

BROWN.lEWIS CO,. I�' ,,', 291 W.b •• h AT., Chi ...... 

PRINTS. 
THE BICYCLE : ITS INFLUENCE IN Health and Dlsea.e.-By G. M. Hammond. M.D. A val-

I uable and interesting paper in which the suhject is ex-
!1!t�

8���
e
:;r ��t�i�u:,e���t!:-I�o:�Ft�:a��d¥����� 0\ u S�Uir�'8 Pt� Puzzle." for pig products, John P. a Man's All Wool Suil 

the cycle by persons diseased. Contained in SCIENTIFIC II qUl!"e & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 125 AMEltICAN SUPPLEMENT. No. ]"02. Price 10 cents. The PlOl1eer Water Supp1r House of Te�as,': for 
To he had at this ofIIce and from all newsdealers. I windmIlls, etc., F. F. Collin. Manufacturmg Com-
_________________ .....,-__ I pany . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ... 126 

Wire Saddle A prilltpd ("opy of the speCification and drawing of 
any patent in the foregoing Jist. or any patent in print 
Issued smce 1863. will be furnished from thIS office for 
10 cents. In ordering please state the name and nnmber 
of the patent deSired. and remit to Munn & Co . . 361 
Broadway, New York. Special rates will be given where 
a Jar�e number of coPies are desired at one time. 

! ve���r�(�����:��nt'�en::�e':t�fo�s
e 
��!��

e
� �b!hio��: 

f
Oing list, provided they are simple. at a cost of UO each. 
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© 1899 SCIENTIFIC AMERICAN, INC. 

WE M AKE 
other suits from $6.96 to $13.96. Write for free 

samples of cloth. 
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