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YALn; FOR STEAM-ENGINES.-C. E. Businus and P¢f$Qnal W LOWE, Eufaula, In dian Tel'. In the present --:: __________________ 
ant$. 

patent the invention has reference to improve- READ THIS COLUMN CAREFULLY.-You 
ments in valves for steam-engines, the aim of will lind inqUIrieS for C)ertam classes of artIcles 

the inventor being to provide a valve which 
numbered III consecutlVe order. I f  you manu-

. . . . . facture these goods wrIte us at once and we wi!: 
wIll work WIth less frictIOn than the ordmary i �end you the na,!,e and address of the party desir
slide-valve by doing away with stuffing-boxes mgtliemf�rmatlOn. ill every ease it is neces· 

and packing-glands for the valve-rod. 
..ary to gIve the number of the inquiry. 

mNG INE.-G. H. COLLIER, Joplin, Mo. Mr. 
llIUNN &; CO. 

Collier's invention relates to a steam-engine 
having an oscillating piston arranged in a 
suitable chest or cylinder and joined by a con
necting-rod with a crank-shaft, so as to ro
tate the shaft upon the oscillation of the pis
.ton. The chest is provided with feed and ex
haust ports controlled by a slide or other valve 
driven from eccentrics on the crank-shaft. 

Manne Iron Works. UhlCallo. Cata!o6rue free. 
Inquiry No. 6463.-For manufacturer of Flaherty Carboy lnclinator. 
}I�or mining engines. J. S. Mundy, Newark, N. J. 
InQuiry No. 6464.-]'or manufacturer of suspender web, buckJeR. cord. etc .• in large quantities; also a firm who would make a suspender On contract. 
.. c. S." Metal Polish. Indianapolis. Samples free. 
Inquiry No. 646t'i.-Addres8 of two or tbree firms dealing in small engines of one or two hurse power. 

Railway .. and Their Acce .. "ories. 

FISH-BAR CLAMP.-W. 8. WOOTTON, Ro-
lJerforated Metals, Harrington & King Perforating 

Co., Chicago. 
anoke, Va. This invention relates to means Inquiry No. 6466.-For manufacturer of card. 
for securing fish bars or plates oppositely board rells sImIlar to those used for malHng periodical@. 
upon the webs of meeting track-rails of a ,  ���.�\sri: ����board roll 5 In. long, (i% in. in dtameter 
railroad, so as to secure the rails alined and � 
together d h f 't b' t t 'd 

Handle & �poke Mchy. Ober Mfg. Co., 10 Bell St., 
, an as or 1 s 0 Jec 0 provl e a Chal!rin FaJls. O. 

novel and pr�c tical
. 

device 
.
for the indicat�d Inquiry No. 6467.-Address of manufacturers of 

purpose that I S  easIly applIed and that diS- , a mill that WIll p ulverize from 5 to 10 tons of hay or 
penses with screw-threaded bolts and nuts straw per day. 
thereon as means for clamping the fish bars Adding, multIPlying and dividing machine. an in one. 
or plates in place on the track-rails. Felt. & Tarrant Mfl'(. Co .. Chicago. 

IMPLmMENT FOR ADJUSTING FISH- slo���::{ ��bl��!chi���.ress of people selling 
PLATE CLAMPS.-W. S. WOOTTON, Roanoke, Sawmill machinery and outfits manufactured by the 
Va. The invention refers to means for ad- Lane Mfg. Co .. Box 13, Montpelier, Vt. 
justing a securing device on fish-plates that 
are therewith clamped upon the meeting ends 
of track-rails, holding them alined, and has 
for its object. more particularly to provide 
details of construction for an implement that 
is especially well adapted for adjusting the 
parts of a novel fish-bar clamp, the implement 
by its use enabling the fixture of the clamp
ing device at a rail-joint in a convenient, 
speedy and reliable manner and facilitating 
removal of the fish-bar clamp as may be re
quired. 

CAR-WHillEL.-C. WIMMER, Hamilton, 
Canada. Mr. Wimmer's invention relates par· 
ticularly to improvements in driving-wheels 
for loc omotives, the object being to provice a 
wheel of novel construction so arranged as to 
have a comparatively large frictional bearing
slll'face length wise of a rail, thus reducing 
the danger of slipping to a minimum, and 
therefore causing a train to come to a quick 
stop upon setting the brakes and a quick and 
easy start. 

I,OCK FOR RAILWAY-SWITCHmS.-D. 
BOYLE, Livingston, Mont. In the present pat
ent the invention has reference to locks for 
railway-switches, and the inventor has for his 
particular object the provision of a secure 
deviee com'enient to operate which will not 
be liable to become disarranged even if the 
associated switch-stand be overturned. 

CAR-COUPLING.-J. MCWATTERS, St. Au
gnstine, Fla. 'l'h,� object in this case is to 
provide details of construction for a coupling 
which will be very effective and reliable in 
service, convenient to operate, of compact 
construction, and which will positively release 
a car-coupling of the Janney type, whether of 
the improved or ordinary constrnction, when 
the car having the improved coupling thereon 
leaves the track from any cause and drops 
below the track-rails or the car in advance 
is derailed and its coupling is lowered. 

CAR-COUPLING.-C. C. WERTHNER, Toran· 
to, Canada. The purpose here is to provide a 
self-locking coupler adapted for either freight 
or passenger service and to so· construct the 
coupler that uncoupling may be instantly 
and rapidly accomplished and whereby when 
two opposing draw-heads are brought together 
th'ey will have a locking engagement, yet each 
draw-head, and its draw-bar will be free to 
accommodate themselves to any curve, ascen
sion, or declivity in the track. 

Designs. 

DmSIGN F'OR AN INCANDESCENT LAMP. 
-A. H. SEI,LING, New York, N.. Y. This de
sign for an incandescent lamp is graceful and 
ornamental. The lamp is provided with a 
conical illuminating surface corrugated so as 
to form a series of lines which converge at an 
apex and thus presents a maximum of il lum
inating surface. In form, the glass portion 
resembles the outline of a top. 

DESIGN FOR FRINGEJ.-J. C. ATKINSON, 
New York, N. Y. This ornamental design for 
fringe comprises a band of linen or like threads, 
the threads producing a bright and checkered 
effect and studded with woven bows of unvary
ing size. Below the band the threads hang 
in graduated lengths to produce a scalloped 
form of edge. Mr. Atkinson has designed an
other ornamental fringe of like material as 
the above and consisting of a band with open 
work center. Below the band the threads 
hang in skein form of uniform length. 

DESIGN FOR TRIMMING.-C. SI·;IDEL. New 
York, N. Y. This new and ornamental design 
for a trimming comprises a straight edged band 
of linen or like material. The body has a 
plain cross thread effect and irregularly spaced 
with stripes of different widths and two pat
terned rows, and forming a very chaste and 
fl.ttraetive composition. 

NOTE.--Copies of any of these patents will 
be furnisbed by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 

Robert W. Hunt & Co. bureau of consultation, chern. 
ical and physical tests and inspection. The Rookery, 
Chicago. 

)nquh'y No. 641'O.-For the manufacturer of col. J�p8lble hard tubes with screw cap suitable to put up mntment. 
'I'he celebrated" Hornsby·Akroyd" Patent Safety Oil 

Eng'ine is built by the D� La Vergne )lachine Company 
Foot of East 13Sth Street, New York. 

Inquiry No. 6471.-For tbe manufacturer of murtising .chisel. tJ use ln a mortising machine. which removes tne core, in making blInd tenon doors, sash. 
etc. 

I have every facility for manufacturing and market
ing hardware and housefurnisbing sp2cialties.. Wm. 
McDonald,190 Main St., East Rochester, N. Y. 

Inquiry �o. 64"'�.-Fortheaddre88 of a firm who can supply a gasoline furnace adapted lor hea"in"" burs 
of Iron 74 x I x 4H incbes. 

The BUIENTIFIC AMERICAN 8C"PPLEMENT is publish-
109 a practical serIes of illustrated articles on experi
mental electro-chemistry by N. Monroe Hopkins. 

InQniry No. 647'3.-'F'or the address of parties manufacturing machine for formlllO" heaLed bars tnt:) a helic_id form, Hke the blades of a lawn mower. 
Sheet metal. any kind� cut. formed any shape. Die 

making, wire tormil,g. embo�8ing, Jettenng, stamping, 
punching. Metal Stamping Co., Niagara Fl111s, N Y. 

Inquiry No. 64if4.-}'or the manufam,urer of advertislng novelties, espeClally woolen and cell UlOId 
rulers. 

We manufacture gasoline motor and high-grade ma
chinery, castings best quality gray iron. Select pat_ 
terns, and Jet us quote prices. ):j'rontiet lron Wurks, 
Buffalo, N. Y. 

Inquiry No. 6475 .-�'or importers of German and Frellcu mechanical toys, metal goods and novelties. 
Manufacturers of patent. articles, dies, metal stamp. 

ing, screw machine work, hardware specialties, machin 
ery and tools. Quadriga Manufacturing Company. 18 
Sou th Canal Street, Chicag'o. 

Inquiry 1(0. 647ti.-For the manufacturer of machine used by the makers of felt rooting. 
� CALCULATING MACHINES.-Wanted, first-class firm 
willmg to take up the agency and sale in the United 
States and Canada of a well-known calculating ma
chine. Terms very favorable. Apply Grimme, Natuli8 
& Co., BraunschweIg, Germany. 

I.nquiry No. 647'-.-For the manufacturer of typewrIters, metal office furniture. t pewrlter nbbons carbon papt-rs, safes, sporting goous. canvas, car curtatns, 
lJOokcases and office furniture. 

WANTED.-General Factory Superintendent or Agent. 
Competent to take charge of large manufacturing 
plant. All correspondence strictly confidential. Ad
dresswithfull particulars as to experience andqualifi
cations Superintendent. Box t;'13, New York. 

o!t�.?��ri'lS�I��e6e�!�1�-f��rp��;i���lbl��ft��t���°tin electric light outfit for about a dozen lights. 
WANTED. - Revolutionary Documents, Autograph 

Letters J ourna]s. Prints, Washington Portraits, Early 
American Illustrated Magazines, Early Patents si�ned 
by Presidents of the United States. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A. 1\1., Box 773, New York. 

Inquiry No. ti479 .-For the manufacturer of small or portllble furnace (oil burner preferred) for 
smelting ironore. 

MANUFAC TURERS OF N O V EL TIES AND DEAL ERS. 
WANTED to purchase up-to-date novelties suitable 

for mail order business. 
The Agents Novelty Co. 

89 Court St .• Room 2, 
Boston, Mass. 

Inquiry N o� 64S0.-For manufacturers of desiccating machines. 
InQuiry No. 6481.-For manufacturers of refrigerators 7'5 feet in length. 
Inquiry No. 64S2.-Wanted, catalogues of goods for export. 
InQuiry N o. 6483 .-For parties dealing in col1apsibJe tin or leHd tubes with sC.rew caps, such as are used to put up Winsor & Newton oil colors. Carter's and other pastes, blackings, etc. 
InQnir)-� No. 64�4 .- Name and address of good glass worker to make a bent glass tube of special deshm. 
Inquiry No. 64�5.-For manufacturers of air hose. open blast, carpet and furniture tooJs, air hose connections Mnd a small pressure blower. 

• Inquiry No. 64S6.- Address of embroidery macbine makers for sitliPle pattern work, lockstltch principJe (zig-zag (.Ir otherwise). 
In'!uiry No. 6-l!'<7.-]l'or manufacturer of >;; h. p. gasohne engmes, water motors which can be tapped 

�h� loa�e�fP��e\�� ce])ar like a meter without stopping 

InquirY No. 64SS.-Address of firms handling new scientifip toys, such as can be used in illustrating prinCiples in Physics tn an intert.'sting way. 
Inquiry N ... 64S9.- Address of parties handling Violin maker's tools. 

and he pretends to no exhaustive treatment of 
the evolutional origins of brain and mind. The 
author believes that it is only by conforming 
to reality, visible and invisihle, that we can 
ever hope to place life and conduct upon a 

! sound basis. The entire book is avowedly I=="'==";;;=;;;;;;;;;;==�=:;;;;:�===�=�=" committed to carrying the law of evolution 
to the limit. 

m:-;TS TO CORRlcSPONDEN1'S. 
Names and Address must accompany all letters or 

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

References to former articles or answers should give 
date of pape� and page or number of question. 

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

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

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

Scientific Americ�,n Supplements referred to may be 
had at the office. Price 10 cents each. 

BOO��i�::erred to promptly su.pplied on receipt of 
Minerals sent for exam ina tion should be distinctly 

markpd or latwJed. 

(9528) M. L. T. asl(s: 1. In the so-
called "IIiglllow" lamp, is the small loop of 
tilanwnt which is used for the- small candle
power of a greater resistance than the laro:e 
one? If so, what is its resistance in co�
parison with the large one? A. We do not 
lmow the ]','sistance of the filaments of the 
"Highlow" lamp, but the resistance of the 
side which gives the least light must be much 
greater than that of the side which gives the 
brighter light. 2. Is a silk watch chain any 
pt'Otection to a watch from its being magnet
ized when being carried in the pocket? The 
first person claims that he wears a silk watch 
chain while working' about a machine (which 
by tlle way is a IGO-kilowatt rotary converter, 
G50 volts direct current) so that if it should 
hit the field casting, his watch would not re
ceive the magnetism by its traversing the 
chain as it would if it were gold. I claim 
that the material of the chain would not af
fect the watch becoming magnetized, but if 
brongh t near enough to the machine the 
watch would reet'ive the magnetism, e;en if 
it were in the pocket. I have always read 
that magnetism had no insulator; according 
to this, I beli,!ve the silk chain to be no pro
tection froIn magnet hml. Will you please 
state your opinion of this? A. YOtll' friend 
and yourself seem to be a little mixed in ref
el'ence to rnagnetism, silk watch chains, etc. 
You arB right that magnetism passes through 
space. It has no inSUlator, excepting iron. 
It does not trflv(;J'se a wire at all. It whirls 
al'ound a wire in which a current of el(lctricitv 

is flowing, and causes the current to move ; 
magnetic needle, and thus makes voltmeters 
and ammeters possible. Silk on the other 
hand is an insulator of electricity, not of 
magnetism. Electricity cannot get off a wire 
covered with silk. Gold is a conductor of 
c-Ienricity, and if a gold watch chain touched 
any uninsulated metal which was carrying a 
current, a man who might touch the chain in 
that position would receive a shock. If s.uch a 
chain should touch the field casting only, 
nothing could happen, since the field casting 
is not carl'ying a current of electricity, but is 
(,ply ma?netized. 

( 9529) J. A. H. asks: Will you kindly 

explain how voltmeters and ammeters can be 
read to 1-1 () their divisions? A. A scale is 
usually read to a tenth of a division by esti
mating the fractionai part in tenths with the 
eye. This is of course not accurate, but the 

best that can ordinarily be done. The errol', 
with experience, need not exceed a tenth. 
Sometimes voltmeters and ammeters are pro
vided with shunts, which change the value 
of a division of the scale. Thus you can have 
a shunt made which will make one division 
have one-tenth of its present value. This 
will be much better than to estimate by the 
eye the fractional part of a division indicated 
by the pointer. 

NEW BOOKS, ETC. 
TnI'; BIBLE IN PRACTICAL LIFE. Being the 

Proceedings of the Second Annual 
Convention of the Religious Educa
tion Association, held in Philadel
phia, Pa., March 2 and 4, 1904. Chi
cago: Executive Office of the Asso· 
ciation, 1904. 8vo.; pp. 640. 

THE TELEPHONE SERVICE. Its Past, Its 
Present, and Its Future. By Herbert 
Laws Webb, M.LE.E. London and 
New York: Whittaker & Co., 1904. 
16mo.; pp. 118. Price, 40 cents. 

The author is a well-known e lectrical engi
neer, and it has been his endeavor to de
scribe in plain language the general fearUl'es 
of a modern city telephone system, and the prin
ciples which govern the cost of production of 
the telephone service. The difficulties which 
arise in the working of the service are many, 
and this is chiefly responsible for the acrimony 
with which complaints against the telephone 
service are usually tinged. These discussions 
are, in many cases, marred by lack of knowl
edge on the part of the participants, not alohe 
of the technical details, but of the fundamental 
principles of an extremely technical indus
try. It has been the aim of the author to try 
and convey intelligently to the lay mind the 
broad principles which underlie the telephone 
srrvice, and in this he has succeeded most ad
mirably. 

LE TURBINE A VAPORE ED A GAS. By Giu-
seppe Belluzzo. Milan: U. Hoepli, 
1905. 8vo.; pp. 413. Price, $2.50. 

The author of this Italian treatise on tur
bines shows a remarkable familiarity with 
both the theory and practice of turbine en
gineering. He shows an excellent knowledge 
of the mathematical phase of the subject, and 
we doubt if there is any treatise in mnglish 
which in any way approximates this work. 
We hope that it may soon be translated and 
given to English-speaking readers. 

BUSINESS SHORT CUTS IN ACCGt_'NTIX(I. 
BOOK-KEEPIX(I, CARD-INDEXING, ADVER-
TISING, CORRESPONDENCE, MANA!it;-
MENT. Detroit: The Book-Keeper 
Publishing Company, Ltd., 1904. 
18mo.; pp. 157. Price, $1. 

In the present volume we find short cuts 
in figures, calculations, accounting, advertis
ing, correspondence, bookkeeping, filing, cred
its, collections, selling methods, etc. r.rhe ex
pert systematizer is in greater demand than 
any other business expert. His is the most 
lucrative of the newest of all professions. lIe 
is welcome wherever he goes. and his large fees 
are seldom begrudged, because in the end he 
is a money-savel' of large caliber. 'I'he present 
book is filled with admirable suggestions, which 
might be adopted with success by many con
cerns. The book has been arranged by the 
board of experts of the Book-Keeper and Busi
ness Magazine of Detroit, Mich. 

THE NAVAL POCKETBOOK. By Sir W. 
Laird Clowes. London: W. Thacker 
& Co., 1904. Pocketbook size; 972 pp. 
Price, $3 net. 

This little work is always welcome, and it 
divides the honors with the more pretentious 
books of Jane and Brassey. Special attention 
has been given to the submarine boats of the 
world. The notes on torpedoes are also inter
esting. The list of drydocks is most compre
hensive, and the trial trip tables will certainly 
be of use to all who are in any way engaged 
in conducting such tests. The illustrations are 
numerous and accurate. T'he book is one that 
we can recommend as a concise compendium 
of naval matters. 

TIlf; F'OUNDATION OF ALL REFORM. A 
Guide to Health, Wealth, and Free
dom. By Otto Carque. Chicago: 
Kosmos Publishing Company, n o  
date. 18mo.; pp. 76. Price, 5 0  cents. 

'I'he present volume advocates the super
iority of the fruitarian diet, and the book will 
undoubtedly prove of interest to those who 
are in fa vol' of this diet. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 24, 1905 The papers contained in this volume cover ! 
very completely the subject in hand. Many of 
them are by leaders in the religious thought of 

I 
AND E A C H BE A R I N G T HAT D ATE 

the country, and the information contained in 
the lectures will be found im'aluable to all who [See noteat end of list about COPies of these patents.] 
have to do with the teaching and studying of 
the Bible. 

THE NATURE OF THE STATE. By Dr. Paul 
Caruso Chicago: The Open Court 
Publishing Company, 1904. 12mo.; 
pp. 52. Price, 15 cents. 

Adding and subtracting machine, M. E. 
�\lld(>l'�Oll . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,853 

Adjustable table, L. Stengel ... .... . . . . ... . 780,829 
Advctt ising device, M. L. Hinchman ...... 780,88;) 
Air and gas supply apparatus, J. E. 

Truckses . . .. . . . . ..... . . . . . . . . . .. . . . . .  780,543 
Air brake mechanism, H. N. Ransom .. ... 780,81:� 
Amalgamator, J. B. Rossman . . . .... . . . .  780, 529 

Dr. Carus is the author of a long list of Animal trap, A. A. & ]], H. Hoyt ...... . .  780,65H 

works on religion and ethics. Seven papers 
1

.!�n�i�S�fL�a��f��tn��:ll\�
m

:r. ·i)�)· ·S·�ll�:::: ��g:g��� 
are here presented dealing with the evolution Automobile, A. & A. Holmes .............. 780,798 
of the state, its present condition and Htan(l- Axles. revolvinj! <,ylindrIcal sleeve for rail-
ing'. its rights and its limiintinnf{. Bala�:g(�� b�1l: ,��n·¥lnlgar�en�.a.l�t.�

l
� .. :::::: +�g:�i� 

CRANIO-MoSCULAR OUIGINR OF BRA1� AND ��n�f.ie��·PS�iH;�.gi�g· rl;��);���g(:" ·.T�· 'r:. 7iYa1f?: +�g:���l 
MIND. By Philip H. Erbes. Chi- BattN"ip1: �:;'" 111('1'<'<"',v f('pder for Ki"m!",,·. 

780,49:, 
cago: Promethean Publisher, no Bed fOlding,"I;t�'" Ma'�k�n�ie ' :: .::::: .::::: 780.569 
date. 16mo.; pp. 240. Price, $1.20. Belt Kblftel'. automatic, M. G. Gans ...... 780,562 

I Bluder, loose leaf. W. P. PItt .... ........ 780.618 
The author is well known in his special line, Bindel', temIOrary, S. H. McVitty .. ...... 780,904 
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THE PRUDENTIAL 
Stronger Financially, and in the Confidence of the Public, 

Than Ever Before 

A Year of Greatest Gains 
• 

In Progress, . Security and Usefulness 

Number of Policies 
in force, nearly 

6 Million 

Increase in Number 
of Policies in force. over 

One=half rIillion 

Paid Policyholders 
during 1904, over 

13 rIillion Dollars 

Total Payments 
to Policyholders, December 31, 
1904, over 

TWENTY=NINTH ANNUAL STATEMENT 
JANUARY I, 1905 

ASSETS 
BONDS AND MORTGAGES 

3309 All First Liens on Property, valued at . $tO,882.977.19 
REAL ESTATE, owned by the Company 

RAILROAD BONDS 

MUNICIPAL AND MISCELLANEOUS BONDS . 

U NITED STATES GOVERNMENT BONDS 

NATIONAL BANK AND TRUST COMPANY STOCKS 
Total Market Valt:e of above Bonds and Stocks, • 

Total Cost Value of above Bonds and Stocks. 
$42,128,567.87 
40,697.570.44 

INCREASE IN VALUE OF BONDS AND STOCKS OVER COST $1,430,997.43 
CASH IN 259 BANKS AND TRUST COMPANIES 

throughout the United States, and cash in office 

$15,682,358.73 

12,494,957.86 
27,681,596.87 
10,141,196.00 

105,37500 
4,200,400000 

($6,154,811.25 on Interest) 6,832,683.09 
INTEREST AND RENTS, due and accrued 641,775.85 
LOANS ON COLLATERAL SECURITIES 5,665,100.00 

Bonds and Stocks, having Market Value of . $ 7,549,322.00 
Excess, of Market Value over amount Loaned, showing 

margin of security of . 1,884,222.00 

LOANS TO POLICYHOLDERS . 2.427,950.12 
On the security of their Policies-the Reserve Value on 

their Policies being . • .  . .  $ 4,427,238.00 

SEMI=ANNUAL AND QUARTERLY PREruUl'lS not 

yet due, and Premiums in course of collection 
(Reserve charged in Liabilities) 2,888.911.65 

Total Assets . $88,762,.305.17 

LIABILITIES 
RESERVE Legal and Special . 

Amount held to Protect Policy Contracts. 

ALL OTH ER LIABILITIES 
Policy Claims, including those in process of adjustment; 

Premiums paid in advance ; Unearned interest on Policy 
Loans; Bills awaiting presentation for payment, etc. 

SURPLUS TO POLICYHOLDERS 

Total Liabilities 

Cash Dividends 

$73.954.919.00 

1,481,519 84 

13.325,866.33 

92 Million Dollars 
and other concessions, not 
stipulated in original con .. 
tracts, and voluntarily given 

to holders of old Policies, 
to date, over 

I ncrease in Assets 
over 

16 Million Dollars 5 Million Dollars 

III 

life Insurance Issued and Paid for durini 1904, over 312 Million Dollars 
Largest in the History of the COITIpany 

OVER ONE BI'LLION DOLLARS 
LiIe Insurance In Force 

THE PR.UDENTIAL INSURANCE COrlPANY OF AnER.ICA 

JOHN F. DRYDEN, Pa'esidenf 
Incorporated as a Stock Company by the State of New Jersey 

Write for Information of Policies, Dept. 121 HOlTle Office, Newark, N. J, 
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Binder tension device, F. Spinner 
Block. See Tackle block. 

780,624 

Blower, dust, F. Storer . . . . . . . . . . . . . . . . . .  780,832 
BloWIng engine or compressor, G. B. 

Petsche . . . . . . . . . . . . .. . . . . . . . . . . .. . . . .  780,911 
Boat, surf, B. J. Such . . . . .. .. ... . .. � . . .  780,835 
Boilers, etc., indica tor for domestic. A. T. 

Bradshaw . . . . . . . . . . . . . . .. . . . .  : ....... 780,702 
Book, credit, T. G. Knight . . . . . . . . . . . . • .  780,892 

Valuable Books 
REVISED and ENJ,ARGED EDITION 

The Scientific American I 
Boot

Mg�r:t
h�e 

. �����l
.
i?�.

i�� .. �:��������' .. �: ��;;����;;;;�;;�;;;;���;;�;;�� I ��m�: �t ;:[!�e�. 'j:' c��ggy':::::::::: 
Bottle, non-refillable, H. Tatum ......... . 
Bottle, non-re IlUable, C. S. Orr ......... . 
Bottle, non-refillable, R. A. Schwab .. . ... . 

780,807 
780,650 
780,551 
780,739 
780,908 
780,917 
780,868 

Veeder 
Counters 
to register reciprocating 
movements or revolu
tions. Cut full size. 

Booklet Free 
VEEDER MFG. CO. 

Hartford, Conn. 
Cyclometers, Odometers, 
Tachometers. Counters 
and, Jiline CasUngs. 

----,----' 
ELECTRICAL MOTORS - THEIR 
COllstruction at Home. SCIENTIFIC AMERIUAN SFP
PLEMENTS ,.59, ?61, 7'67', 641. Price 10 cents 
each, by mail. Munn & Company, 361 Broadway, New 
York City, and a11 newsdealers. 

Andrew Carnegie, Thomas A. Edison 
� :�� �t�rr 

ot
g:ie:�s

cc
���f�'�e�:p

e
h 

Operating. Why don't you 
learn? For $1.75 we will 

send you a complete 
N. D. outfit with 
book of instructions. 
by express (not pre· 
paid), Bend for cata· 
log of electriC appa
ratus, supphes and 
novelties. 

J. H. BU"NELL & Co., Inc" 20 Park Place New York, 

The Genuine 
Armstrong's 

STOCKS 
and DIES 

Acknowledged to b e  the best. Different sizes and 
capacities. Write for catalog. 

THE AR nSTRONG MFG. CO., Bridgeport, Conn •. 
New York Office, 139 Oenwe Street � Manufacturers should investigate the 

B, F. BARNES MACHINE TOOLS 
before placing orders. The Tool here 
illustrated is our 2O�incb D riU, and we 
have many other sizes to make a very 
complete" lin e. including Multiple Spin-
dl e Drills. If interested in the latest 
re�()�s 

f
�:lf

e
:��s;�� g£v��O��:

i
¥�r Catalog B, 

B. F, B4RNES CO. • Rockford. III. 
European Branch 149 Queen Victoria St., London, E. C. 

'1 � . CO Automatic Machines 

� J 1 FORM ING WIRE w � Q "trom coil into shapes �imi1ar 
( � {to cuts. We can furnish rna'=, CbA 1- «. chines or goods, as desired. 

o '==- B'"" Send, jor Catalogue. 
� � BLAKE & JOHNSON, 
Po O. Box 7', WATERBURY, CONN. 

LE PAGE'S MUCILAGE 
o gumming to clog ne��k of bottle -No 
se(llment-wlll not spOllnor discolor the 
finest papers. jI'u1l2 oz. bottle retaIls at 
6c., or sent by mall for 10c. t also half

pints, pints and quarts. 

UPage's Photo Paste, 
2oz. SIze retails5c.; by mail. IOc. 

� PAGrs GlUE7�-W� 1 oz. bottle or tube.l0c.; bymail.12c. 
RUSSIA. CE!lENT (lO .. 189 Essex Ave., Gloucester, Mass. 

PRACTICAL ARTICLES ON 

Experimental 
Electro -- Chemistry 

By N. MONROE HOPKINS, Ph.D. 
Assistant Professor of Chemistry in the George Washington 

University, Washington, D. C. 

ARE APpEARING IN THE 

Scientific American Supplement 
The articles are specially prepared for us, They 

describe simply aud clearly experiments in 
electro-chemistry with easily constructed ap
paratus, Intelligible and lucid drawings and 
photographs accompany the articles. The en
tire series, when complete, will constitute a 
splendid manual of electro-chemistry, 
The instruments described have been used by 
the author in making the experiments that we 
explain, so that every student may be assured 
of their operativeness, Thus far the articles 
have appeared in Scn�N'rr:nc AMERICAN SuP
PLEMENTS 1509, 1511, 1513, 1515, 1517. 
Each number 'of the SUPPLEMENT costs 10 cents 
by mail. Send us $5,00 for a year's subscrip
tion and be sure to receive all the papers con
taining the articles. 

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

Brake rigging, J. M. Davies, Jr . ......... . 
Brake rigging for six wheeled trucks, F. 15,000 Receipts. 734 Pages. 

P. Livingston . . . . . . . . . .. . . . . . . . .. .. . 780,(176 PI'ice, $1).00 ill Clot ... $6.00 in Sheep. $6.50 Bread mixing machine indicator, C. Holo- ill Half 11lo1.'occo. Post Free. well . . . . ...... . . .. . . ..... ... . . . . .. ... .  780,753 
Brush manufacturing machine, E. S. Root .. 780,685 
Brush material in brush backs, machine 

for placing, C. W. Smith . . . . . . . . . . . . . .  780,825 
Buckle, m. N. Humphrey . . .. ...... ... ... 780,G60 
Buckle, harness, J. I. Stamper .. . . . .. . ... 780,584 
Bung extractor, T. Pendergast . . . . . . . . . . .  780,727 
Button fastener, S. B. Lane . . . . .. . . . ... 780,510 
Button strip for garments, E. G. Teb� 

butt . .. . ... . . . . . . . . . . . .. ... . .. .. .. . . . .  780,585 
Buttons, machine for forming blanks for 

tufting, F. Marggraff . . . . . . . . .. .. . .. . .  780,570 
Calculating machine, E. Ocumpaugh, Jr. . .  780,907 
Calendar, perpetual, H. Seelman . . . . .. . .  780,532 
Camera, J. N. Anderson . . . . . . . . . . . . . . ... .  780,590 
Can fining machine, E. M. IAckwood, Jr .. 780,757 
Candelabrum, folding, T. McGovern . . . . . . . . .  780,758 
Car and body bolster therefor! railway, S. 

Otis . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  
Car brake, mining, C. F. Kelso . • . . . . . . . .  
Car construction, H. F. VogeL . . . . . . . . . .  . 

g��, d3��p 
o������g 

d����a�i
.
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. �����!:: 
Car, dump, Hart & Maltby . . . . . .  780,747, 
Car, dump, S. Otis . . . .  780,759 to 780,761, 
Car, passenger, C. B. & F. White . . . . . . . . 
Car, railway, S. Otis . . .. . . . . . . . .  780,764, 
Car side, F. S. Ingoldsby . . . . . . . . . . . . . . .  . 
Car wheel, I. H. Sampers . . . . . . . . . . . . . . . . 
Car wheel, Tomassek & Sampers . .  780,541, 
Carbonating apparatus, liquid, H. S. Ferry. 
Carbureter, J. F. Lawrence . . . . . . . . . . . . .  . 
Carbureter for hydrocarbon engines, E. 

780,766 
780,666 
780,841 
780,834 
780, 76� 
780,748 
780,763 
780,847 
780,765 
780,661 
780,531 
780,542 
780,714 
780,673 

Huber . . . . . . . . . . . . . . . . ... . .. . . . . . . . . . .  780,949 
Carpets, rugs, or similar articles, machine 

for cleaning, Z. B. & S. G. Mead . . . .  780,516 
Carriage top prop, P. J. Stombs . . . . . . . . . •  780,537 
Carton, candy, H. B . .Tess up . . . . . . . . .. . . .. 780,662 
Casket pedestal, folding, H. L. Rawson . . . .  780,577 
Casket socket plate, E. R. Sargent .. .. . . . .  780,915 
Catamenial sack, Coleman & Jarmulowsky. 780,598 
Ceiling plate, C. H. Eastman . . . . . . . . . . . . . 780,643 
Cement coated nail, J. M. Dix . . . . . . . . . • .  780,744 
Chair, N. Axelrad . . . . . . . . . . . . . . . . . . . . . . .  780,771 
Chair tip, P. W. Pratt . . . . . . . . . . . . . . . . . .  780,684 
Check device, manifold, W. S. Brewer . . . .  780,857 
Churn, B. A. Welds . . .. .. . . .. . . .. .. . . . . . .  780,926 
Churn operating mechanism, J. Walber . . . .  780,588 
Chute, trimming, P. O. Olson . . . . .. . . . . . .  780,521 
Clamp. See Plow or cultivator clamp. 
Clamping wrench, L. Schlegle • • . . . . . . . . . .  780,818 
Collar folder, F. W. Collier .. . . . . . . . . . . ... . 780,707 

'rhis work has been re
vised ano enlarged, 
900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the speCialist, but to the 
�
enel'al reade: It should 

h��e
e �n� 1 �g:ks\iog�erI 

circular containing f u l l  
Table of Contents will 
be sent on application. 

1.1hose who already have 
theCyclopedia may obtain 
the 

1901 APPENDlX. 

Price, bound in cloth, $1.00 
postpaid. 

Home Mechanics 
for Amaieurs 

This book: bas achieved an unparal1eled success in one 
week, and a SpeCial Edi_ 
tion of 4.000 copies has been 
ordered. It is by fur the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
bow to make things the 
right way-the "only "way 
-at small expense. It will 
prove of value to you
much more tban you real
ize. Do things with your 
hands. Send for a circular 
giving contents-tb e circu
lars cost only a cent- the 
book $1.50 postpaid, If the 
book: could meet you face 
to face you would be the 
first to purchase. Tbe first 
large edition is almost 
gone, order to-day. 

Collar shaping machine, fold, Heim & Tar-
gett .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,750 37'0 Pa.ges 326 Engravings Price $1.50 

Commode, M. T. White . . . . . . . . . . . . . . . . . . .  780,848 
Concrete articles, manufacture of, Shougb 

&' Levitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,823 
Concrete mixer, R. Z. Snell . . . . . • . . . . . • . . .  780,827 
Condenser, H. A. Steber . . . . . . . . . . . . . . . .  780,535 

g��;����n��ft, 
mC.C

h��epa��e�����::::::: ::: +�g;�i8 
Cooker and bake oven, combination steam, 

Anschutz & Wahl . . . . . . . . . . . . . . . . . . .  . 
Corn popping a ttachmen t, E. W. Ripley • • • •  
Cot, convertible, W. A. Roberson . . . . . • . . . .  
Cotton cleaner, G. & F. Masterman . . . . . .  . 

8g�g�i�g
in������n �. �. T �aD��id���: : : : : : : : 

Cove!' secllring device, detachable, C. F. 

780,631 
780,621 
780,815 
780,611 
780,916 
780,867 

Green . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . • . .  780,792 
Coverings, apparatus for making molded, J. 

W. Wallace . . . . ... . . . . . . . . . . . . . . . . . .  . 
Crimping machine, P. Hinkel . . . . . . . . . . .  . 
Cultivator, S. E. Bailor . . . . . . . . . . . . . . . . . • 

I, Cultivator attachment, J. W. Joyce . . . . . • . •  
Cultivator attachment, W. Hoffert . . . . . . .  . 

780,843 
780,656 
780,930 
780,505 
780,609 

I CUlt��t%. 
ai��f�;n��:' .. :: .. �.: . .  �: . . �:' . . . � 780,721 

Curtain pole and shade holder, combined, 
D. Haigh . . . . ... . .. . . . . . . . . ... . . . . . . . 780,794 

Dental automatic plugger, A. W. Wimmer. 780,589 
Dentometer, N. Shockley . . . . .  ' . . . . . . . . • . . . .  780,919 
Diffusion apparatus, H. Schwarz . . . . . . . . . . 780,819 
Distiller and cooker, combined, .T .  D. Wil-

son . . . . .. . .. . .. . .. . ... . . . . . . . . . . . . . . . .  780,851 
Distilling apparatus, H. A. Steber . . . . . . . .  780,536 
Door, revolving, H. J. Numrich . . . . . . . . . .  780,906 
Draft equalizer, C. H. Taylor . . . . . . . . . . . .  780,838 
Draft evener, M. H. Patnode . . . . . . . . . . . .  780,961 
Drier, J. M. Rumbaugh . . . . . . . . . . . . . . . . .  780,914 
Drill, S. J. Kabaker . . . . ... . ... . . . . . .. . . . .  780,799 
Drilling machine, A. 'WI. Whiteford .. . . . ... 780,695 
Dust bins, etc., into carts or other recep-

tacles, means for emptying, J. D. 
Weissfioch ........................... . 

Dye, sensitizing, R. Berendes . . . . .. . . . . .  . 
Dyeing, silk, J. W.eidmann .. .... . ... .. . . 
Dynamo for train lighting, J. F. McElroy 
Ear trumpet, A. W. Aylsworth . . . . . . . . . . . . 
Edger press rolls, adjustment for, W. H. 

J�g:m 
780,924 
780,724 
780,699 

Trout . . . . ... . ... .... . . .. . ... . ... . . . .. 780,921 
Electric circuits, thermal cut off for, T. 

Varney . . . .... . . . . . .. . ... . . .. . . .. . . .. . 
Electric meter, J. J. Wood . . . .... . 780,769, 

780,544 
780,770 
780,580 

TWENTY�THIRD EDITION 

EXPERIMENT AL SCIENCE. 
By GE OR G E  n. HOPKINS 

Re"ised and, Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 l!lustrations. ('loth Bound,. Postpaid" 

$5.00, Half Morocco, Postpaid. $7.00. Or 
VolUmes Sold S eparately: ('loth. $3,(1) 

per Volume; Half Morocco, 
$400 per Volume. 

EXPFJRIMEN'L' A T, SCIENCFJ is so well known to 
many of our readers tbat it is hardly necessary now to 

RTi w�rk�e���PfIig�ki�� 
decic! ed some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in orde-r that the many wonderfu1 discoveries 
of modern times might 
be fully described in its 
pages, Bince the last 
edition was published, 
wond erful develop 
menta in wireless tele
graphy, t'or examp1e, 
have been made. !t
was necessary. there
fore, that a good deal of 
new matter 8hould be 
added to the work in 
order to make it thor-
��f�ihi��b1��ai�'V��: 
some 200 pages have 
been added. On ac
count of tbe increased 
size of the work1 it has 
been necessary to divide 
it into two volumes 
handsomely bound in buckram. 

Practical Pointers Electric motor control, G. W. Remington .. 
Electric motor controller, alternating cur-

rent, R. P. Jackson . .. ... ...... . . . . . 780,503 For Electric motor starting switch, J. B. 
Wiard ... .. . . . . ....... . . .. . . ... .... . .. 780,547 Patentees 

Electric switch, automatic, E. R. Dun .... 780,1141 
Electromagnetic wa ves or other feeble 

signal impulses, receiving, 1-1\ K. Vree-
land .. . ..... . . . . . .. . . . . . . . . . . . . . . . . . .. 780,842 

Electropneumatic control system, E. R. 
Carichoff . .. ... ... . ... .. .... . , . . . . . . .. 780,550 

Elevator door, sidewalk, C. G. Janson . . .. 780,610 
Engine for operating clam shell buckets, 

J. G. Delaney ... .. . ........ ..... . .... 780,872 
Engine regulating mpchanism, C. Jacob-

son .. .. . . . .... .. , ..................... 780,718 
Enginps, elpctric igniting system for vapor, 

A. E. Doman .... . .. .. .. .. . . ... .. . . .  . 
Evaporating apparatus, F. Mpyer ......... . 
Evener, three horsp, S. A Massey . . ... . .  . 
Excavating machinf'. L. Rosebush .. ..... . 
Explosive f'ngine, .T. G. Callan . .. . ..... . . 
Explosive motor, A. Radovanovic . .... .... . 
Extpnsion tablr, E. T. & R. F. Westerfield. 
Eye irrigator. F. E. Girard ............. . 
Fabric clean!ng machine, pneuma tir, Z. B. 

7&0,555 
780,612 
780,677 
780,686 
780,549 
780,812 
780,927 
780,563 

& S. G. Mead . . .. ... . .. . . . . . ........ .. 780,517 
Ji"'ace shields for riders of motor vehicles, 

Whatley & Benck .. . . . . .. .. . . . . .. .. . 
Facial robe or mask, D. H. Palmer . . . . . . . . 
Fan, M. A. Skull .... , ' . ... . . .. .  . 
Fan mechanism. R R. Bachtel . . . . . . . . . . . . 
Farm gate, T. C. Sisk ..... . .. . .. ..... . .  . 
Fastening, spparablp, D. L. "\Vatson, Jr .. . . 
Faucet, self-closing, W. Angehr . ... . . . . .  . 
Feeder, boiler. F. M. W:alkf'r .... ... . . . . . .  . 
Fence post, A. & C. A. Church .. . . .. . . . .  . 
Fence post, .J. L. nillon . . . . .. .. .... . . . . .  . 
Fence structure. wire, H. R. Lam h ..... . 
Fertilizer distributf'r, J. .J. A. Collins . . .  . 
Filb?-r, C. R. Harrjs . . . . . . . . .. ....... . . . .  . 

, Filter, porous eartbf'TIwarf', W. Martf'ns . .  . 
! Fire escape, G. E. Donnf'll .. ... .... .. .... . i Fire escape, Hanson & Rirp ............... . 

Fire extinguisher. H. W. Mi"'{ ............. . 

780,692 
780,616 
780,688 
780,74n 
780,623 
780,691 
780,929 
780,922 
780,638 
780,942 
780,671 
780,708 
780,607 
780,952 
7RO,711 
780,795 
780,898 

1 Fire extinguisher seal perforator, A. ��. 
Prahm ..... .... .. . .. . . .. . ..... , ... , .. 780,683 

Fire pxtingaisher sprinklpr head, automatic, 
, Linn & Cilley . . . . . ... ... . .. . . .... .. . 780,802 
I Fireproof building construction, J. Ba-

bicsky . . . . .. . . . .. . .... . . .. . . . . . ... . .... 780,700 
Fireproof floor and ceiling, J. F. Kleine .. 780,566 
Fireproof stairway, J. Piccardi . . . . .. . . . . 780,811 
Flood gate, M. Carstanjen . . . . . . . . . . . . . . .  780,703 
Flour bin, R. Clarke . . . . . . . . . . . . . . . . . . . .  780,938 

I Flue, Hoeregott & Eby . . .. . . . . . . . . . ,..... 780,797 
, Flu€' cleaner, C. F. Obsner . . . . . . . . . . . . . . . .  780,965 

Containing Valuable InformatIon and Advice on 
THE SALE OF PATENTS_ 

��s����
i
ge��

i
f� I!v��to�:�� N:��Yi�� ¥bJl�01:�e�li2�: 

By F. A. CRESEE, M. E. 
144 Pages. Cloth. Price, $1.00. 

JVS'l' PUBLISHED 

Scientific American 
Reference Book 

12mo. 516 Page�. Illustrated. 6 ('olored 
Pla.tes. I'rlce $1.511, postpaid 

Tbe resnlt of the queries of 
three generations of readers 
and corresPondents is crysJ.,al. 
lizf>d in this boo]{, which has 
been in course of preparation 
for months. [t is indispensa-
���

t
�:ri�

r
)l���t� :y� �:t 

fpG� ���t;���!i�� ��F�c��: 
and is much 1L0re complete 
and m 0 r e exhaustive than 
anything of the kind which bas ever been attempted. The 
.. S(>ientific Amerjcan Hefer
ence Book" has been compiled 
after Ilauginll t h e  k n o w n  
wants of thousands. It has 
fi�ircfae;��

ed
I�loi��ri��t fi�; 

'lJpen drawn from over one ton 
of Government reports alone. 
It is a book of ever;rday reter
en0e- more useful than an en
cyclopedia, because you wiJli 
find what you want in an in
stant in a more condensed 
form. Sixty years of experi

ennealonehavemade it possible for the publisbers of 
the SCIENTIFIC AMERTCAN to prm�ent to the purchasers 
of this book a remarkable aggregation of information. 

MUNN co. Fluid comminuting and mixing device, .T. 
W. Hlll . . . . . . . . . . . . . . . . . . . . . .. . . ... . 780,752 361 5roadwa;y New YorK Cit;:v 
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.Williams' 
Shaving 

Stick 
signifies-Perfection. 
Williams' Shaving Sticks, Shaving 
Tablets, Toilet Waters, Talcum 

Powder, Jersey Cream Toilet 
Soap, etc., sold everywhere 

Write for booklet .. How to Shave" 
THE J. B. WILLIAMS CO._ 

GLASTONBURY, CONN. 

DORCHESTER. MASS., Sept. 24, 1904. 
BRENNAN MOTOR Co., Syracuse, N. Y. 

Gentlemen :-The 14 H. P. motor which we purchased of you Jast 
January we have in a car that weighs 1,850 pounds. Car hasbeell d.riven 
4,000 mlles and the motor has given excellent results and drives the C3.r 40 miles an hour. We made the rnn from Syracul.e to. Utica in 2 homs 
and 20 minutes. Total time from Syracuse to Albany 8 hours ; time 
from Boston to SYTacuse 20 hours. 

The car weighed WIth two passengers and luggage 2,350 pounds. We 
also wish to say that after using several makes of carburetors we ob
tained the bestresult8fromyourmake of carburetor. 

Yours truly, 

The Right Kind of a Motor 
on land or water. Salisbury Double 
Oylinder Motor 4� x 5. Water Jacket 
Cylinders and Hea.d, Aluminum Crank 
o
ase

Fo���;P����i �h"a�1� S�e:l l �glri;� 
Motors are Reliable. Prices mod .. 
erate. 

SI'IIIil frY/" Oatal()(JUll. 
BUFFALO ENGINE CO.. Mfrs. 
272-274 Mlchlgan St., Buffalo, N. Y. 

THE HIGHEST GUIDING 
HAND F ACUL TY OF TIJE 

i s  not needed In handling ttllll..ailr 
Gauge. 
Shepardson's Iron Plane Gauge 
can be readily attached to any . 
tron plane. Accurately planes bevels of any angle. Made 
of iron and steel. Fully nickeled. $1.50 each, postpaid. 
GOOD ELL-PRATT COMPANY Greenfield, Mass. 

WOLVE R I N E  
SELF STARTING AND 

REVERSING 

Gasoline Marine Engines 
3 to 18 horse Dower. Launches 

18 to 75 it. Write for catalo"ue. 
WOLVERINE MOTOR WORKS 

Grand Rapids, Mich .. U. S, A. 
Brooklyn office, 9 '1 22d St. 

BARKER MOTORS 
Have more good points, fewer 
parts and require less atten
tion in operation than any 
other. 

llunchea. VIIVII. Sploillti ... 
C. l. Barker, Norwalk, Ct. 

TOOLS AS A TOPIC 
mnst he interesting t o  every handi
craftsman. There IS a mine of infor6 
mati on in ' 
Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital hand book of reference. Pro
fusely :llustrated. Sent hy mail for 
25 cents. discount sheet included. 

MONTGOMERY & 00" 1050 }'ulton St., New Yor" City. 
THE NEW YORK, CHICAGO & S'l'. L O U J S  

RAILROAD COMPA N Y  

PASSENGER OEPAR'.rMENT 
Office oj the General Agent, Buffalo, N. Y. 

THE NICKE[, PLATE ROA D BETWEEN NEW 
YORK AND BOSTON, AND CLEVELAND. 

FT. WAYNE AND CHlUAGO 
Lowest rates and elegant equipment makes this a 

favorite route between the above l'(ji�ts. 'l�brDUgh 
E!leepers. Enexcelled dining car service. Individual 
club meals 35 cents to $1.00 each. Also a Is Oarte. Full 
information on application to R. In. .Payne, General 
Agent, 291 Main St., Buffalo, N. Y., 1)1" A. W. Ecclestone, 
D. P. A., 385 Broadway, New York Oity. 

How To Increase 
Y O\.1f Business 

READ carefully, every 
week, the Business 
and Pe rsonal Wants 

column in the 

Scientific American 
This week it will beJound 
on page 110. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in.  
A prompt reply may bring 
an order. 
W a t c h  it C a r e f u l l y  

Scientific Anlerican. 
Fluid pressure motor, C. O. Deutsch-

mann . . . . . . . • . . • • • • • • • • • • • • • • . • . . • • . •  780,941 
Folder, C. H. Farmer . . . . . . . . . . . . . . . . . . . . 780,559 
Furrow opener bearing, disk, F. R. Pack-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,522 
Gage. See Optician' s frame gage. 
Game apparatus, W. H. Clagett . . . . . . .  . 
Garment fastener, F. E. Miller . . . . . . . . .  . 
Garment hanger, J. P. B. Peto . . . . . . . . . . .  . 
Garment supporter, Heim & Cress . . . . . . .  . 
Gas bUl'ner, incandescent, A. A. Pratt . . .  . 
Gas engine, A. E. Doman . . . . . . . . . . . . . . .  . 
Gas engine, S. F. & C. E. Burlingame . . . . 
Gas meter valve, E. A. Reeves . . . . . . . . . . 
Gas regulator, C. Jacobson . . . . . . . . . . . . . . .  . 
Gate actuating apparatus, C. Mercer . . . . .  . 
Glass blowing and drawing tool, A. 

780,937 
780,897 
780,681 
78 0,751 
780,913 
780,556 
780,635 
780,578 
780,719 
780,895 

DewerPf', reissue . . . . . . . . . . . . . . . . . . . . . . 12,308 
Glass glazing apparatus, T. Coleman, Jr . . 780,864 
Glass press shaping plunger, T. ColemUlJ, 

Jr. . .... .... . ... . ... . ........ . . ...... . 780,863 
Go-cart, G. E. O'Hearn . . . . . . . . . . . . . . . . . . 780,8J� 
Golf ball, F\ H. Richards . . . . . . . . . . . . . . . . .  780,582 
Golfing club, J. R. Brown . . . . . . . . . . . • . . . .  780,776 
Grain binder, J. W. Downey . . . . . . . . . . . . . 780,604 
Grain grader, G. II. Rich . . . . , ... . . . . .... 780,581 
Grate, F. Y. Jensen . . . . . . . . . . . . . . . . . . . . . . 780,888 
Greenhouse tile bench, W. G. Bate . .. ... . 780,774 
Grinding mill, W. Rief . . . . . . . . . . . . . . . . . . . .  780,729 
Grinding mill attachment, H. l(enyon . . . .  780,801 
Hammer, foot power, E. Erickson . . . . . . . . 780,558 
Harvesters, tongue support and side dl'aft 

check for grain or grass, C. 11\ Ol't-
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,909 

Hat press head, F. H. Hawley . . . . . . . . . . . 780,749 
Hay or grain loader, S. E. Spaulding . . . .  780,735 
Hay press weighing attachment, H. Driskel 780,712 
Head protector, F. P. Mogridge . . . . . . . . . . .  780,899 
Headlight, locomotive, A. N. Werts . . . . . . . . 780,846 
Helmet, J. J. Curtis . . . . . . . . . . . . . . . . . . . . . .  780,782 
Hoisting device reverse mechanism, A. M .  

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Horn and lamp, combined, E. Bert. . . . . . .  . 
Horseshoe, J. Mattas . . . . . . . . . . . . . . . . . . . .  . 
Horseshoe calk, F. Singer . . . . . . . . . . . . . . .  . 
Horticultural apparatus, J. Umbehend . . .  . 
Hose supporter, F. W. Smith, Jr . . . . . . . . .  . 
Hose supporter and corset -steel lock, com-

780,733 
780,491 
780,515 
780,583 
780, (l27 
780,734 

bined, M. H. Gerstle . . . . . . . . . . . . . . . .  780,652 
Hot air and water heater, combined, A. B. 

V anderhoof . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,587 
Hydraulic press, L. von Susskind . . . . . . . . . 780,738 
Hygrometer attachment, J. H. Gerrer . . . . . .  780,791 
Ice box water alarm, A. K. Heilmann . . . . 780,500 
Incubator, W. H. Phillips . . . . . . . . . . . . . . . . .  780,912 
Incubator tray and turner, P. D. Somerville 78t),5�4 
Indigo, purifying, R. Hutzler . . . . . . . . . . . .  ':'80,886 
Insect destroyer, A. M. Starr . . . . . . . . . . . . . . 780,963 
Insulation of coils, apparatus for testing 

the, E. W. Kellogg . . . . . . . . . . . . . . . . . . .  780,507 
Internal combustion engine, P. F. Maccal-

lum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Jewel setting tool, J. M. Steele . . . . . . . . . .  . 
Journal box, C. W. H. Blood . . . . . . . . . . . . . .  . 
Journal box brasses, means for adjusting, W. 

780,722 
780,828 
780,548 

Rioux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780,731 
Lamp, incandescent, H. E. Meyers . . . . . . . .  780,613 
Lamp shade, S. A. Duncan . . . . . . . . . . . . . . . . 780,875 
Lamp socket, incandescent, H. E. Meyers . . 780,678 
Lamps, contact for electric hand, G. L. Pat-

terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (80,523 
Lathes, gearing for head stocks for, N. D. 

Chard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,704 
Leg, artificial, G. A. Erickson . . . . . . . . . . . . . 780,6':l5 
Lifting and dropping mechanism, A. D. Du-

chow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,874 
Lifting jack, vehicle, Rubottom & Clement . . 780,530 
Link, resilient, K. F. Elers . . . . . . . . . . . . . . . 780,496 
Liquid applying device, W. Wiggins . . . . . . . . 780,768 
Locomotive sander, G. W. Frazier . . . . . . . . . .  780,880 
Loom having retractile reeds, P. C. Stadler. 780,737 r 
Loom shuttle tension device, E. F. Crawshaw 780$65 
Lubricating attachment, F. McCal'thy . . . . . 780,953 
Lubrication, C. Comstock . . . . . . . . . . . . . . . . .  780,779 
Lubricator, C. Comstock . . . . . . . . . . . . . . . . . .  780,778 
Magnetic separator for ores, etc., J. T. 

Dawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,870 
Mail bag crane, F. S. See . . . . . . . . . . . . . . . . . . 780,821 
Mail box, M. B. & H. S. Mills . . . . . . . . . . . . . . 780,803 
Mail box signal, free delivery, E. B. Kitchen 780,509 
Mail pouch fastener, A. L. Davison . . . . . .  780,940 
Matte spout, sectional water tube, A. R. 

Brink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780,592 
Measure, powder, Peterson & Schoyen . . . . .  780,680 
Measuring instrument, combination, R. L. 

McCartney . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780,954 
Measuring the energy of alternating cur-

rent circuits, means for, M. Walker . . .  780,545 
Metal structure and anchorage therefor, J. 

L. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . 780,884 
Metals from their ores, separating, J. M. A. 

Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780,651 
Milk cooler, O. C. Fortney . . . . . . . . . . . . . . . . 780,745 
Mining bucket dumping apparatus, W. R. 

Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mitering inplement, G. L. Holt . . . . . . . . . . .  . 
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Mop wringer, H. C. White . . . . . . . . . . . . . . .  . 

780,629 
780,657 
780,856 
780,945 
780,693 

Mor����oi������� . . �� . .  ������ . .  
s
.��.

e: . .  � 780,619 
Moth and bug proof receptacle for clothing, 

W. D. Ballou . . . . . . . . . . . . . . . . . . . . . . . . . 780,632 
Motor controller, alternating current, R. P. 

Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  780,504 
Motor controlling mechanism, P. A. Sheley . 780,533 
Motor regulating device, petroleum, Charron 

& Girardot . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,705 
Mower attachment, lawn, F. Moennighoff . . .  780,964 
Music leaf turner, F. E. Norton .. . .. . . . . . .. 780,905 
Music roll, traveling, H. M. Smith · . . . . . . . .  7$0,689 
Musical instrument, A. Leech . . . . . . . . . . . . . . 780,674 
Musical instrument, mechanical, E. P. Riess-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,730 
Musical instrument playing attachment, J. ' , : 

A .  Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,8(!� 
Musical instruments, automatic means for 

playing, H. W. Shonnard . . . . . . . . . . . . . . 780,687 
Muzzle, W. A. Foster . . . . . . . . . . . . . . . . . . . . .  780,879 
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Nozzle, C. R. Culley . . . . . . . . . . . . . . . . . . . . . .  780,789 
Oil burner, E. E. Burke . . . .  : . .. .. . .. . . . . .. 780,5jl4 
Oil bUl'ner, cl'ude, T. E. LeWIS et aI. . . . . . . .  7SQ.567 
Oil bUl'ner fol' steam boilers, F. Burger . . . .  7 .59.3-
Oil separator, Biddle & Keiser . . . .  780,701, 780,855 
Oiling devke and alarm, engine, P. G. Tis-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Optician's frame gage, J. H. Hales . . . . . . . . 
Ore, agglomel'ating magnetic, E. Gates . . . .  . 
Overshoes, rubbers, or the like, holder for, 

A. E. Lotstrom . . . . . . . . . . . . . . . . . . . . . . .  780,5 1 3  
Packing, metallic, E .  L .  Clark . . . . . . . . . . . .  780,495 
Packing, pi�ton, W. H. Lang . . . . . . . . . . . . . .  780,672 
Pattern chain, A. Weimar . . . . . . . . . . . . . . . . 780,925 
Penholder attachment, J. A. Cypert . . . . . . .  780,599 
Photographic developing apparatus, Fuller 

& Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Photographic printing apparatus, H. R. 

Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,844 
Piano damper action, W. A. Earhart . . . . . .  780,944 
Piano tuning device, C. Keen . . . . . . . . . . . . . .  780,889 
Pipe, C. T. Baum Gardner . . . . . . . . . . . . . . . . .  780,789 
Pipe bending tool, A. P. Lakin . . . . . . . . . . . .  780,756 
Pipe collapsible core bar, A. S. Goldie . . . . 780,881 
Pipe or like cutter, automatically adjusting, 

L. Kissling . . . . . . . . . . . . . . . . . . . . . . . . . . . 780,668 
Pipes, hydraulic internal riveter for, J. 

Thode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,539 
Pistol, fire cracker, G. W. Hanson . . . . . . . . . 780,499 
Planter, corn, Thomas & Knaup . . . . . • . . . .  780,690 
Planter, riding, A. A. Finney . . . . . . . . • . . . .  780,647 
Plate holder, S. French . . . . . . . . . . . . . . . . . . .  780,64n 
Plow, H. Mull . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,901 
Plow moving boat, H. O. Putnam . . . . . . . . . 780,524 
Plow or cultivator clamp, C. Grabe . . . . . . . . 780,947 
Plowshare, W. T. M. Brunnemer . . . . . . . . . .  780,634 
Pneumatic despatch tube systems, carrier 

for, O. H. Burton . . . . . . . . . . . . . . . . . . . . 780,595 
Pocket, rule, J. W. Keeley . . . . . . . . . . . . . . .  780,720 
Pole alliance, T. H. Brigg . . . . . . . . . . . . . . .  780,858 
Polishing mill, round bar, V. E. Edwards . . 780,644 
Power wheel. G. Rosina . . . . . . . . . . . . . . . . . . . 780,528 
Printing device, P. T. Hahn . . . . . . . . . . . . . . 780,793 
Printing textile materials, J. Cadgene . . . . 780,636 
Pulverizer or cultivator, J. Dorsett . . . . . . . 780,785 
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Push button, E. Brusseau . . . . . . . . . . . . . . . . •  780,860 
Rail joint, C. J. Reese . . . . . . . . . . . . . . . . . . . 780,814 
Rail joint, W. J. Forsyth . . . . . . . . . . . . . . . . . 780,878 
Rail joint, T. E. Laroy . . . . . . . . . . . . . . . . . . .  780,893 
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TH E LIC HT T HAT CA N N OT FA I L ! 
T H E  C R EATEST INVENTION O F  THE ACE 

T H E C E N T U R Y  L I C H T  
which is owned and controlled by the Century Light Company of America, under 
letters patent, organized under the laws of the Commonwealth of Massachusetts 
with a capitalization of $500,000, par value of shares $5.00 each fully paid and 

non-assessable. INVESTORS S H O U L D  CONSIDER :-
This I,ight produces from a single 

burner, 500 candle p o w e r  from 

ordinary city gas for one cent per 

hour. 

The Century I,ight, although in 

tensely brilliant, is soft and mellow 

and light in color. 

It is the only system of gas lighting 

that comes in ..lirect competition 

with the arc electric at one-tenth 

the cost. 

n is absolutely safe under any and 

all conditions. 

Its great value has been demons

trated in actual practice for more 

than a year, and is recommended 

in the highest terms by well-known 

people. 

It is fully protected by Patents in 

the United States, Canada and 

Great Britain. 

It can be installed in cities, towns, 

stores, churches, theatres, dwell� 

ings, etc., and utilized for street 

lighting. 

A limited number of shares for im

mediate sale at $2.50 pe r slla re, or 

50% of the par value. 

There is a n  abs olute gWll'll ntee 

agaI ns t  l oss I n  this i nvestme nt .  

W rite f or all particula rs t o  

H .  R. LEIGHTON 6. C O  .• Bankers. 
246 _��gtOlll Street BOSTON. MASS. 69 Devonshire Street 

HIGH GRADE INVESTMENT SECVRITIES 

The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29 

Please send me information regarding an Endowment policy for $ . . . . . .. . . . . . . . . . . . . . . . . .. . . . . .  . 

jf issued at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  years of age. 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . .  . . 
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The Science of the 
LINDSAY LIGHT 

Here it is, so 
plainly illus· 
trated that any· 
one can readily 
see why the 
Lindsay Lillht 
produces more 
Iillht and bet· 
ter Iillht from 
a less amount 
of gas than 
w o u l d  b e  
burned in the 
same time by 
an ordinary in 
candescent gas 
burner. 4�rl' Note the 

Scientific American 

$3.000 
A YEAR 

is not a n  unusual salary for a n  
electncian - many earn much 
more. We can teach any 
electricity. Have proved it. We 
can qualify you for a good posi
tion before you realize it. By our 
method of correspondence instruc
tion beginners in the electrical 
field call . commence work at· a 
better salary than if they started 
without training, Write and ask 
how. 

Just think ! We offer 

Rail, 1l1oVll hIe flange, R. Ii' . Stuart 
Hel l l ,  third. A. H. Hopkins . . . . . . . . . . . . . . .  . 
Rail tie, . W. }'. Kerlin . . . . . . . . . . . . . . . . . . .  . 
Raihvay hl'ak�s, COllHolJiHg electric, J. S. 

Lo('I!;:\vood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Railwii.v cross tie, K S. KeefHI' . . . . . . . . . .  . 
H.aihvay cI'ossing and signal, C. E. Va vis . .  
Railway, ele(·tric, Ii'. Anstett . . . . . . . . . . . . .  . 
Railway fog signaling apparatus, H. F. 

780,833 
780,502 
780,!J50 

780,568 
780,755 
780,7S3 
7S0,698 

Clayton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780, 6;39 
Railway signal, electric, S. W. Huff . . . . . .  780,885 
Railway signaling df�vice, p.lectric, G. Schrei-

b�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,622 
Beamer, pitch, T. Pendergast . . .  , . . . . . . . . .  780,728 
Recorder. Spe �[,ime recorder. 
Refrigera ting apparatus, C. L. Daly . . . • . .  780,600 
Refrigerator, C. H. Coolidge . . . . . . . . . . . . . . .  780,939 
Refuse burner, B. Moore . . . .  , " ' ,  . . .  , . . . .  780,805 
Respirator, D. Craig . . . . . . . . " . " . , " ' , . , '  780, 709 
Rolling machine, thread, Replogle & Owens 780,527 
Rolling mill roll releasing device, .J. L. 

Rehnstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . , 780,579 
Roofing plate, etc., metalliC, H. C. li'erron , .  780,946 
Rotary ellgine, J. Conway . . . . . . . . . . . . . . . . .  780,n�O 
Rotary engine, F. C. Keith . . . . . . . . . . . . . . .  780,890 
Rotary engine, H. Lundqvist . . . . . . . . . . . . . . 7?40,?<!1-! 
Routing board, Hines & lforney . . . . . . . . . . .  7�L7HH 
Sample holder, G, .f. Sauer . . . . .  , . . . . . . .  , . .  7RO,817 
Sash lock, O. Kulhanek . . . . . . . . . . . . . . . . . . .  7�{J.H[j 1 
Saw gage, ('l'oss('u t,  E. L. Weaver . . . . . . . . .  7kO,n2:j 
Sawmill head blocks, log setting mechanism 

for, J. C. Kistler . . . . . . . . . . . . . . . . . . . . . 780,89] 
Sa w table, C. Seymour . . . . . . . . . . . . . . . . . . . .  7S0,!)1 � \ 
Sa;w tooth gage, W. Lewis . . . . . . . . . . . . . . . . 7ktl,;) I:! ! 
Saw tooth. illsertible, C. H. Fox . . . . . . .  " .  780,606 ' 

ACME Bal1�Bearing Casters 
are as different from the 

old kind as day is from night. 
With Acme Casters a child can 
move the heaviest furniture. 

TAPeR 'TUB! AUNS£N ••• 

taper tube 
bun s e n ;  t h e  
h e a t e d  a i r  
chamber; the 
air draft which 
heats the gas 
beforeitstrikes 
t h e  fl a m e ,  
causing p e r
feet combust· 
ion. 

you free of charge how you can 
positively earn a good salary and , 
make a place in the world. for 
yourself. Isn't it ;worth asking 
about ? \Vrite to,day and know 
tomorrow how to beC0111e an e1ec
triciim . 
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I Scuttle, J. Formes . . . . . . . . . . . . . . . . . . . . . . . .  7:-:'(1,71.-) wa re dealer. 5f 
Ben:fs

h
tt!'f\��:�l�!:�� fi;�B t�!Oer:gd o�rt::u;'�l�fi�� Seal, bottle, E. D, Schmitt . . . . . . . . . . . . . . . 780, 7:�2 he cann ot supply 

SE'p.Hng \\ 1'1'1lch, jar. L. D. Burlingham . . . .  780, 9:)5 you, send postal making it ull incandescent-all light giving. It regu� 
Jates the pressure of anY ga9 system;,-allowing no waste 
from over pressure. The Lindsay Light mantle gives 
out a strong, white, brilliant light of300 candle power. 

""ed huller. ("ottoll. M. W. Faherty . . . . . . . .  780,788 ca rd for interest-I Seed separator. J. �1. King . . . . . . . . . . . . . . . .  780,50R Ing c i rc u l a  r of 
Separator, A M. Co Snelde . . . . . . . . . . . . . . . .  780.826 pa rticula rs . Sewed artirlps, spam for, D. �{jhh\ . . . . . .  , .  780,574 In two months and six days one 

Lindsay Lightwillsave its cost in gas. Ask for free Electrical Booklet. · �����;� ;;;���\;;�: �(;.��:,� ��
i
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: : : :  ��g:g�� ACME BALL-BEARING CO., Chappaqua, N. Y, 

� Best dealers everywhere sell them. If not obtain
able at dealers. sent prepaid $1.25. The installation 
of Llnd8BY Lljfht� will not only save money. but eye· 

lnterna tional Co r respondence Schools
' 

Box 942, Sc ranton, Pa. 

Sewing machine loop taker driver, D. Nob],' 780,725 FRE}: THIRTY DA Y8' TRIAL. Shade and curtain hanger, combined, T. V. Send 80 cents in stamps and we will 8tnd you one 

�LhiEailtl��t���� �:g��3��n1>�i�i��\�r:
r
i
te fo

r 
, Edwards . . . " . . .  , . , " " " , . , " ' , . " . , '  780,877 complete set. If not sati:sfactory, mail back to us, 

Shade mo:mting, window, Dittenheimer & 

I 
and we will refund your money. 

LINDSAY LIGHT COMPANY CHICAGO 
, Erik30n . . . .  , . . . . . . . . .  , . . . . . . . . . . . . . . . .  780 ,553 ........................ 1 

Sheet metal whpel or pulley, A. E. Brion . .  780,742 
Shingle gage and holder, H. C. Adams . . . . 780.697 
Shoulder brace and support, A. Stinton . . . . 780,831 
Sh1uttle binder, Taylor & Woolley . . . . . . . . .  780,920 
Sifter, flour, O. G. & O. K. Cole . . . . . . . . . . . 780,706 I 
Skirt lifter, E. E .  Wittkopp . . . . . . . . . . . . . . 780;6:l0 . 

COVER N M E N T  OF B E R M U D � .  
Tenders for D eepening, Widening and Buoying St. George's Channel. 

Slicer, pntatn. H. Hanson . . . . . . . . . . . . . . .  , .  780,654 : 

The Crown Agents forthe Colonies. London, England, 
are prepared, on bebalf of the Government of Bermuda, 
to receive tenders for the deepening', widening- and 
buoying of the Channel leading from sea into St. George's 
H-l.!.ruuur in the Islands of Bermuda. 

I Sound box, A. Keller . . . . . . . . . . . . . . . . . . . . .  780.506 ' 
Tenders on the form attacbed to the form of contract Speed changing mechanism, W. W. E'arl . . .  780,642 

must be delivered to the Crown Agents for tbe Colonies, I Speed regulator, centrifugal, R. H. Lewis . .  780, 5 1 1  
Whitehall Gardens, London, S .  W "  not later tban noon I Spoon, F .  E .  Boutelle . . . . . . . . . . . . . . . . . . . . .  780,492 on Monday the 10th day of April.19G5, in sealed envelopes : Spoon, H. H. Curtis . . . . . . . . . . . . . . . . . . . . . . .  780.7Rl endorsed ., Te�der for deepening'"widening and buoying ' Spraying mechanism """p. T. Yard . . . . . . . . . 780,928 
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a
&¥��i�g� 21th vf January, ]9(6, a plan, drawing, semiolls, form of 

contract and form of tender may be seen daily by in� 
tending contractors at the office uf the British Consul
General} 17 State Street. between the hours of 11 A. M. 
and 3 P. M. 

St. George's Channel, BerJ?1uda. The dra.g form , of Stacker, hay, H. J. Luders . . . . . . . . . . . . . . . . .  780;514 contract �nd schedule of prl?esm,:st be sent In 'Ylth the Station sfgnal, J. L. Wrenn . . . . . . . . . . . . . . 780,852 ��i�;J b;\�!��:�
a
�rte\�d���h properly filled In as re.. Steam genprator,

_ �. C. N;wcomb .. . . . . . . .  , . .  780,955 
Une of the conditions of the tender is that it must Steel segments, bf'Uill S. et< . ,  grapphng devIce 

remain opea and may be accepted at any time within six for handl�ng, I:� , 'Y. Moil' , . " . . . . . . . . . .  780,804 
months. , Stool, extensIOn pIano, W. T. Brown, 

On application to the Consul-General and on payment 
of 20 pounds, persons or firms wishing to submit a ten. 
der will receive tWO copies of the form of contract and 
form of tender and will be allowed to maKe copies of the 
plan, drawings and sections showing- the work to be ex
ecuted under the contract. The above sum wiH be re
tUrned to each person or firm submitting a bona tide 
tender properlY compJeted in aU respects witnin the 
time speCified below. 

The Crown Agents do not bind themselves to accept 780,859, 780,933 
on behalf of the Government of Bermuda the lowest or StOJl

B
ing and releasing mechanism, J. C. 

���c�rgg�? a���d���l tbey assign any reason for the Store 
l�;��t, 'di��pp���i�g: 'F: ·i.' 'St�l;� ' : :  : : : +��:g�� 

The, tenders will be communicated to the House of Stteet sweeping machine, B. K. Krapf . . . .  780,669 
Assembly of Bermuda. The carrying out I)f tbe pro· Striking bag platform, E. K. Davis . . . . . . . . 780,784 posed works wi]] depend mainly upon wJ:Ietber after the Stnml) puller, R. P. Chambers . . . . . . . . . . . . . 780,494 l enders have geen subm1t�e(J to the IJeglslature of 8.er- :3hving, De France & Garrison . . . . . . . . . . . .  780,871 muda the LegIslature declue to proceed with the works Switch o(H:'rating device, T. J .  Callahan . . . . 780,596 

.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;';;;;;;;:;::;:;;::;:;::;:::;;;:;;;;;;:;';;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;"'ia Swi tch stand, F. C. Anderson . . . . . . . . . . . . . 780,490 
, Syringp nozzle, H. DiC'kinson . . . . . . . . . . . . . . . 780,710 

Tackle block. A, V. H. Monro . . . . . . . . . . • . .  780, 520 
Tamper, J. W. :HOl',l!'Htl • •  , • •  , • • • • •  , • •  , • • • •  780,900 

John Burroughs, 
in his introduction to 

T h e  
N at u r e  
Li brary 

says : " To add to the resources 

of one's life-think how much 

that means ! To add to those 

a 

things that make ns more at home 

in the world ; that help guard us 

against ennui and stagnation ; that 

invest the country with new interest 

and enticement ; that make every walk 
in the fields or woods an excnrsion into 

land of un exhausted treaBures ; that 

make the returning seasons fill us with 

"xpectatio!}. and delight ; that make every rod of 
g:ound like the page of a book, in whiCh new and 

strange things may be read ; in short those things that help keep us fresh 
and sane and young, and make uS immune to the strife and fever of the 

world. " These are the words gf the " Nature Poet, " and admirably do 

they expreSs what the ten superb volumes of The Nature Library do for 

their possessors . Every day adds largely to the number of homes, 
schools, and libraries now possessing 

the work, and each new owner 

becomes a more enthusiastic 

learner in Nature 's School. 

You will be interested i)1 our 
descriptive booklet. May 

we send you one of thelIJ , 

with particulars of Ollr 
present offer ? 

DOUBLEDAY, 
PAGE & CO. 

133�1J7 
East 16tb St • •  

New York 

Target, registering, J. Michel . . . . . . . . . . . . . . 780,896 
Target trap carrier, F. Hardy . . . . . . . . . . . .  780,882 
'J'elf>graph t'!?<,t'lvt'l'. printing, J. M. Joy . . . .  780,664 
Telegraph receivers, operating printing, J. 

}t. Joy . • • . . . . . . . . . . . . . . . . • . . . . . . . . • . •  780,663 
'rl?lpplwue dinlj C. D. Rpf.>ve , . , ' ,  . . . . . . . . . .  780,525 
Telephone plants with central battery, sig-

naling system in, A. Ekstrom . . . . . . . . . 780,713 
Telephone switchboard apparatus, F. R. Mc-

Berty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,679 
Telephone system, central supply, W. W. 

Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780.601 
Theater safety system, "\Veiss & Zimmi."r . . .  780,546 
Tlie. See Rail tie. 
Time recordpr, D. Hf'PP . . . . . . . . . . . . . . . . .  . 
Tire, pnenmatic, W. ,r. & .r. R. Mitchell . .  . 
Tire HPSl'ttt'T, J. I, Dppew . , ' , . ,  . .  , . .  , . . .  . 
Toilet comb, N. �rhomas . . . . . . . . . . . . . . . . .  . 
Torpedo placer, magazine, J. P. Clark . . . . .  . 
�'owel rack, A. H. Hpath . . . . . . . . . . . . . . . . .  . 
Toy, J. A. Moore . . . . . .  , " , . , " ' , . , . , ' ,  . .  . 
Trap, filter, and air distributer, combined, 

780.655 780.51n 
780,552 
780.540 
780.597 
71l0.60R 
780,571 

J. Posch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,682 
Trolley, electric railway, R. R. Weeks . . . . .  780,767 
Trolley wire finder, .J. P .  Reed . . . . . . . . . . . . 780.620 
Truck, barrel, C. J. COlling . . . . . . . . . . . . . . .  780,777 
'J'ruck, car, C. H. Howard . . . . . . . . . . . .  , . . .  780,658 
Truck pedestal, cal', Pflager & Howard . . . . .  780,617 
Truck, piano, W. H. Griffith . . . . . . . . . . . . .  780,653 
Trunk strap, R. J. Barrett . . .  , . . . . . . . . . . .  780,854 
Trunk tray, etc., fastener, H. Higgin . . . . . . 780, 501 ; I Trunk trays, etc., mrllns for fastening ar-

ticles to, E. P. Wilkins . . . . . . . . . . . . . . . 780,849 
1 Tubing ring, E. D. Buzard . . . . . . . . . . . . . . . .  780,861 

TurbinE', reversible, L. Gelbrecht . . . . . . . . • .  780,790 
rrurbine, steam, H. F. Fullagar . . . . . . . . . . .  780,497 
Turbine, steam, Parsons & Wass . . . . . . . . . 780,809 
Twine holder, E. O. Bulman . . . . . . . . . . . . . . .  780,9;�4 
Type, etc., cutting machine for rubber, Kern 

& .Johnson . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  780,667 
Type writing machine, J. Felbel . . . . . . . . . . . .  780,646 
Umbrella, folding. T. & R. L. Susemihl. . . .  780,836 
Valve, C. W. Dunham . . .  , . . . . . . . . . . . . . . . .  780,786 
Valve, back pressure relicf, C. A. CU1llling-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780,86G 
Valve ' check M McLain . . . . . . . . . . . . . . . . . . 780,90:: 
V alve; elect�icaliy operated, O. Junggrell . . . 780,754 
Valve for oil pre-sses or other machinery, ac-

cumulator, W. D. Nash . . . . . . . . . . . . . . .  780,614 
Valve for traps, back pressure, W. R .  Bon

npU. Tf'issu(> . • .  , . , . . . . . . .  " • •  , '  • . . . , . 12,307 
Vphit'lp hod,\', mutui', N. T. Bu rrington . . , .  ��OJ7,�� 
Vphiclt) hl'Rke. A. J. Jacobs . ,  . . . . . . . . . •  , . .  fbO�X�j 
Vehicle motor, Kellogg & Swain . . . . . • . . . .  780,6G5 
Vehicle' speed changing, driving, amt reverfj- . . ,,�., 

ing device, motor, D. E. Barnard . • .  � • .  78u,boJ:,? 
Vehicle wheel, N. A. Newton .. . . . . . . . . . . . . 780,61;) 
Vending machine, P. E. Beaudry , . .  .' . . . . . .  780,591 
Vending machine and fraud preventmg ile

vit't' for same, coin controlled, A. D. 
Grover . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  780.717 

Vending machine, beverage, J. W. Ford . . .  780,560 
Vendipg mflchine, coin controll�d, M. Warnke 780, 628 
Wagon brake shoe, C. Deckard . . . . . . . . . . . .  780,602 
Wall construction W. H. Fi�her . .  , . . . . . . .  780,648 
Wall hook, �'. C. 'Palmer . . . . .  , . .  780,95H to 780.U6() 
Wi1Il, sectional, J. A. Oflrter- . .  , . . . . . . , . ,  . .  71-;0tua6 
W�Sl:lil11' machino tub, J. C. Peters . . . . . . . . 780.910 
Wasptub attachmeut, W. A. DunlaP . . . . . . . 78(),876 
�Tllti:P dhil fURtl'HN', a. S. & J, R· aQQk-

walter . . .  , . . . . . . . . . . • . . . . . . . . . . . . . . . . .  780,775 
Wa tcp foh il ttaching device, 8. J,  Perry ' " 780, 962 
Water by meflllS of steam, apnaratus for 

peating &nd fleculating, A. H. Barker . . 7RO, Tr.'} 
Water heater, A. H. HumpjJrey . • . . . . .  , . . .  780,565 Water IlPHter, E. S. Stack . . . . . . . . . . . • . . . .  780.736 
Watpr trap. C. F. L. McQuistion . . . . . . . . . 780.572 ,\\'ehR, metllod of find apparatus for applYing 

b"Olutiofls or fiuhlf5 to traveling, E,. ICron . 780, 670 
Well piston, oil, G. A. Miller . . . . . . . . . . . . .  7RO.M8 
'Vhiffletree ho(}k. O. J. Edwards . . . . . .  , . .  780,55 ( 
Winding mechanisw tension regqlator, C. F. 

OberIl1aier . � . . . . . . . . . . . . . . . . . . . . . . . . . .  780!576 
Windmills, automaticilIly ltlbl'i�ated nitman 
wing�';;" ��l{'�l 
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'Vindow, ('as€'!llf'nt, 1.  Wroblews,ki . . . . , . . .  780, 696 
Window, dis�ppearipg, J. J. Muller . . . . . . .  780,902 
W!indow frfl!1le �nd sash, metalliC, P. A. 
wire

Tr
t';,�;;'IC: '6: . Fi.· Th���t�� ' : : :  : : :  : : :  : : : : :  i�g;��g 

Wire �,retehcr, Shaw & Goode . . . . . . . . . • . .  780,822 
,Vire stretcher, C. F. Stephens . . . . . . . . . . . .  780.830 
Wire stretcher, �. S. Sydepstricker . • . . . . . .  78(J,837 � Wire stretcper, woven, A. & C. A. OhurpQ . 780,637 

[ Wood hoWer, C. B. Keferstein . . . . • . . . . . . .  780,800 
! :  Wood with sbept Ulptal! apparatus for iu-

I casipg. F. Dobson . . . . . . . . . . . . . . . . . . . . 780,554 
, WoodwQrlling machine, J. M. Nash . . . . . . . , ;180,573 

� ____ � ____________ � ______________ .4 j  Wrench, See Clamping Wrench. 

PAJF E N,T S 
Our HandBook on Patents. Trade·Marks, 

etc .. sent free. Patents procured throngb 
Munn & Co. receive free notice in the 

SCIE),<TIFIC AMERICAN 
MUNN_ &0 CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St. ,Washington, D.C. 

, Will Teach You the - . 

C h i c k e n  
Business 

WITHOUT C HARCE 
and guarantee you 
success if you use 

BIG PROFITS IN POULTRY. 
A city lot is larg-e enough, and the 

CYPHERS I N C U BATOR 
makes hatching certain. USf'd on and enriorsed j,y 42 
GOvernment Experiment Stations Complete (·atalug'aud 
fi���liis

g
����.21�d�s(8n���e��c�:��.tree If you men. 

Cyvhel's Incubator Co., Ruffalo, N. Y. 
______ ·]lo.s_to_"_,_C_hic_ag.:o, New York, Kansas CIty, San Francisco 

Bnd almanac for 1 905, contains 224-
IHlge81 with many fine colored plates of 
fowhJ tt'ueto life. Ittells all about Chickens

, their care, diseases and remedies. All abou 
INCUBATORS and how to operate them.. 
All abou.t poultry houseS and how to buill! 
th(lm. It's really an encyclopredia of chickell
dom. You ne-::d it. Price· only 1 6c. _ 

C. C. SHOEMAKER, BOI< 800, FREEPORT, ILl.. 

GLOBE INOUBATORS. 
Hatch chickens. Noexperience neeessary. Ou: lal';:re 200 j)fl'fe Illustrated Catalogue of 

InC"lhato;"s and B)'ooders and Poultry Infor .. 
mailed free. Address) 

C. C. SHOEMAKER. 
Hol' 1021. Freeport, Ill" 

2�� BUILD IT YOURSELF 
We tell you how to do It, sbow viewS of 
machines built at hOme and many letters 

from satisfied CUStomers in our new 
b
�
Ok u Ho:..,V: i'!�;b.:t ':,�:::d Nroollo2 ers." Full of gOOd things. 

Invaluable to the beginner. You save hal,fthe cost of your 
Incubator. None hlltch bet· ter. Get the Book and know 
for yourself. 

Chllnnon, SnQw & Co" Dept. 1 9 6 ,  Quincy, I I I.  

RUBBER STAMP MAKING. - T H I S  
article describes a simple method of making rubber stamps wjth inexpensIve apparatus. A thoroughly practical article Written by an areateur who bas had experieIl:ce iJ? rubber stamp making. One illustration. Contamed m SUPPL "}JEKT 1 1 1 0. Pri Oll lQ cents. For sale by Munn & Co. and all newsdealers. 

are known by what they han 
grown. For half a century thp}J 

have been t.Qe BtanQard�haven't 
failed once. to produce bigge�, bet

\ tar cr,Ops than any othera-. Sold 
, by all dealers, 1901) Seed An
nnal (ree to all applicants, 
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Hydrozone 
Cures 

Sore Throat 
A Harmless Antiseptic. 

Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial botde. Sold by Lead
ing Druggists. Not genuine unless 
label bears my signature :  

'Dept. U,63 Prince St •• N. Y. 
Write for free booklet on Rational Treat

ment of Disease. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur"s Uee.-The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de
tailed working drawings on a large scale, and the fur
nace can be mllde by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
��
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or by any bookseller or newsdealer. 

Bubier's Popular Electrician � 3 MONTHS 10c. 

, 
(_/ _ Scientific but not technical. 

, Edited by expert electricians. 

I�-----I �--�� 
60c. per year Dept. S, Lynn, Mass. 

Spangenberg's Stearn &. 
Electrical Engineering 

By E. SPANGENBERG, 
M.E., formerly Supe:r· 
intendent S t .  I. ... 0 u i s  
School of EngIneering, 
t;f�nJ:¥>�A

A
TJ: I<)':'::l 

pages, 6i8 illustrations. 
Only work containing 

Questions and An
swers on every branch of 
engineering. 

Easy to Understand 
Written by practical men for 

men in and 

GEO. A. ZELLER. Pub S.41h St..  St. LouiS, Mo. 
4Q-page pamphlet tells aU about it. 

I are successful and gaming better pOSItions and salanes studying 
EJectrical Englneerlnao, Steam 

eer�:'\\���:: �rl)�:�i!�:!Ef ��fri� 
cou::�Tcl:;;:p�;.

U8::'
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Arithmetic, Algebra, by mail. .Thomas A. Edison en· dorses Institute. Text books frl:Je. Students hewed to positions. Write for free book, " Can I Become An ElectrIcal Engineed" 
ELECTRICAL ENGINEER INSTITU 'IIE 

Dept. A. 240 West 2Sd St., N ew York 

Complete Electric Lighting Plant 
Price, $34.00 

��;��o$���DO �ol:��!, 16��t fixtures, etc., $8.00 ; just suit. able for residences. small fac_ tories, yachts, ek. A strictly tll'st-c1assgnaranteed ()utfit. We wind for any sp�cial purpose to nder, lIsu�ny without extra cost. Send for Bulletm 1\0.;:;. 
The Elbridge El ectrical 

Mfg. Co., Water Street, Elbridge, N. Y ,  U. S. A. 

Ele ctrical Eng ineering 
a n d  Experimental Work o f  Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma
chinery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St., N, Y. Citv 

ELECTRIC SEWING MACHINE MO· 
tur.-The instructions and numerous illustrations of de
tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that, wHl 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See SCIEN
TIFIC AMERICAN SlJPPLEMENT, No, 1210. Price 10 
cents by mail, from this office and from all newsdealers, 

The Atwater Kent Switch 
Neat and Semdble. No keys tn be lost. Anyone wisniug to steal an automobile will not allow the switch t.o prevtnt them. The lever is provided with notches to .keep it in the position placed. and 

the handle is large enough to be operated by a heavily gloved hand. 
sJr�ch ��n;l��n:nd�he:o���l��YD�sth�a��i�ir�: the front, by removing the Dame plate. 

Price @2.00 eooh. 

1I2 North Sixth Street. Philade!phia. Pa. 

Indu(tion (oils 
for X-Ray Apparatus and I 
Wireless Teleg
rapby. Special 
Jump Spark 
Coil for A uto
mobiles and 
En�dnes. 

E. S. RITCHIE & SUNS, Brookline, Mass. 

Scientific American. 1 15 

Wrench, S, J, Clokey . . . . . . . . . . . . . . . . . . . . . 780,743 
Wrench, .T. l.J�. Ballard . . . . . . . . . . . . . . . . . . . 780,772 
Wrench. R, C, EUrich " " " " " ' , " , . .  " .  780.787 
Yarn or thread, machine for testing and 

recording the strength of, .T. B. Moscrop 780,806 

DESIGNS. 
Coffee pots, sugar bowls, or similar articles, 

body for, C. M. Perkins . . . . . . . . . . . . .  . 
Display receptacle, L. C. Palmer . . . . . . . .  . 
Hose rack, H. Gibbs . . . . . . . . . . . . . . . . . . . .  . 
Label, G. D. Kinsey . . . . . . . . . . . . . . . . . . . .  . 
Lalnp, W. Gray . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lavatory, H. Podmore . . . . . . . . . . . . . . . . . . .  . 
Metal blade, A. L. Remington . . . . . . . . . . . .  . 
Mug or stein, H. S. Maddock . . . . . .  37,297, 
Receptacle or vessel, C.  W. Meinecke 

TRADE MARKS. 

AnesthE'tic, Farbenfabriken of Elberfeld Co . .  
Antiseptics, F. T. F. Stephenson . . . . . . . . . .  . 
Boots and shoes, leather, H. H. Brown & Co. 
Candy, mint, A. P. Richardson . . . . . . . . . .  . 
Canned and packaged lobsters and salmon, 

Roberts, Simpson & Co . . . . . . . . . .  44, 027 
Canned clams, clam chowdE'r, and clam juice, 

Burnham & Morrill Co . . . . . . . . • . . . . . . . .  
Canned vegetables and fruits, N. C. Barwise 

Brokerage Co. . . . . . . . . . . . . . . . . . . . . . . . . 
Cards, playing, United States Playing Card 

Co, " " " " " " , . , ' , " " " ' , ' , " , ' , ' , .  
Carts, hand propelled, Standard Manufactur-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigars, chE'roots, and stogies, Wisconsin Ci-

gar Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cotton duck, .T. Boyle . . . . . . . . . . . . . . . . . . . .  . 
Cotton goods, certain named, American Trad-

ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dandruff destroyer, O. Ritzert • • . • . . . . . . . . •  
Flavoring extracts, Lion Extract Co . . . . . . •  
Foods, breakfast, "Force" Food Co . . . . . .  . 
Foods, certain named stock, American Stock 

Food Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Foods, flaked breakfast, H-O ( Hornby ' s Oat-

meal) Co. . . . . . .  , . . " . . . .  , . , ' , . .  " . . . .  
Hats and caps for boys' and girls, I. Frank 

& Co, " " " " " " " " " " ' , ' , '  , . , ' ,  , . 

37,299 
37, 304 
37,306 
37,303 
37,301 
37,305 
37,30;) 
37, 39& 
37,300 

44,068 
44,059 
44,016 
44,049 

44.028 

44.046 

44.026 

44,038 

44.062 

44,029 
44,018 

44.043 
44,052 
44,047 
44,025 

• SPECIAL' MANUFACTU'RING. ," 
DIES AND STAMPINGS� ORDER. 

SPEC'L MACHINERY- MODELS-EXPERIMENTAL W O RK, 
DROP FORGING DIES AND OROI' FORGINGS. 

HARDWARE SPECIALTiES ETC MAN F'O .TO ORDER.SEI', a SAMPLES OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKL ET. THE G LOBE MAC HINE " & STAMPING C O. 970 HAMILTON S T., \- L.EVEL.AND, O .. n O. 

rr .... �� C orliss Engine., Brewers' LL� and HottJertl Macbinerv. 'l'HE VILTER 
MFG. CO. 89� Clinton St .• Milwaukee, Wis 

MODELS & EX P E R I M E NTAL WO R K .  

A M O N EY MAKER 
Hollow Concrete Building Block!ol, 
Best, Fastest, Simplest, Cheapest 
Machine. 

PETTY J O lI N BROS. 
1315 N. 1st StretJt, Terre Haute, Ind. 

THE FRAN KLI N  M ODE L S H O P  
Im'entors, amateur machlllists, schools and colleges furnished with any-
�;��i��S ��dl d;�i�s aw�;!e\i E��cfr�� �n�;�E;:,teid,;:.kini\rri��dl;;· estimates. Send for booklet No. 9, free. 
PARSELL & WEED,

'
129.1S1 W. Slot St .. JS ew York 

CIALTIES of all kinds. 0 order; largest equipment ; lowest pric
es. Send sample Or I NVENTORswe IranUfacture METAL SPE. 

model for low estimate and best expert advice FR EE THE EAGLE TOOL CO. Dept. A . Cin' ti, O Inventions developed. Special Machinery. 
E. V. BILLAARO, Fox Bldg •• Frank lin Square, New York. 

The Loomis Automobile & llIarine �pecialties , INVENTIONS WANTED 
�:r'b�e��:s, 1f�e�::imfg�gm�����Yp':��s.

durabilitY. I wisb to increase my established manufacturing busi
LOOMIS AVTOCAR CO" Westfield, 31.ass., V. S. A. ness by adding a few desirable articles, preferably sucb 

as sell through agents to tbe housebold trade. Other 

Dies, Tools, Models and Special Machinery. �,���,"::'���:�',::" �:,' HOEFT & MOORE, ChIcago, U. S A. "''''F''ICE 1;�67 F,,, .. AVUHJ£ WORt(" l "' D I �;';'A X I'�Aff)(LJI< �r,,[[� 

DRYING MACHINES. S, E .  WORRELL 
Hanni bal, Mo. 

small articles, espeCially such as are made largely of 
wood, will likewise be Iliven due consideration. 

Address, giving particulars and enclOsing stamp for 
reply, 

P. O. Box 834, St. LOUIS, MO. 

M ODEL AN D EXPERI MENTAL WOR K. The Dean Boil er Tube Cleaner Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSC H M I DT. 82 W. Broadway, New York 

MODELSlCH'CAGO MODEL WO R KS 
178 £. MADISON ST CHICAGO IL L £STABLISh'EO /867 W R I T E  F O R  CATALOGUE OF MODfl 5 lJ P P'u E S 

Hosiery and underwE'ar, Ernstthal & Pohly . .  
Knitted hosiery and underwear, Standard Ho-

44.050 

44,024 

44,041 
44,044 Dies, Tools and Special Machines. Models 

44,019 �H� f.XR���:�\�l lo���In�,���':;a����f���YOrk 
is the only device that will remOve all the scale from 
return tubular and water tube boilers witbout injuring 
tbe tubes. siery Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Knitted stockings and underwear, .T. A. Par-
ker " " " " " " " " " " " , . " " . 44,020 

Lamps, incandescent electric, .T. C. Wormley 
Laxative effervescent compound, Sharp & 

Dohrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
!!;&�f D RAW I N C  S ����

a
E���in:�,dTr�g;�:s� 

44,057 lo.rI� .. d;;�I�N!�:w Yo�l..
ustrating

',p"I.
s
�!§4)l'j�HN 

WM. B. PIERCE CO. 

319 Washington Street. Buffalo, N. Y. 
Liniment, W. A. Byrd & Son . . . . . . . . . . . . . •  
Mattresses and cushions, C. A. Fisher . . . . .  . 
Medicated preparations for the treatment 

of the hair, scalp, and skin, .T . .T. Krom 
Medicine for the cure of certain named dis-

('asE's, Penn Chemical Co . . . . . . . . . . . . .  . 
Medicines for certain named diseases, Chern

ische Fabrik von Heyden, Aktiengesell-
schaft " ' , ' , ' , " " ' , ' , " " " " ' , ' , " " 

Medicines for exciting the muscles, S. Bel-
fanti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Medicines for the trpatrn(>n t of certain 
named diseases, ghrlicher Brothers . . . .  

Nervine, Farbenfabriken of Elberfeld ('0 . .  
Overalls and jumpers or coats, Wise Bro� 

thers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Packing materials, certain named .Tosefs

thaler Gumrni- u. AsbE'stwaren-Fabrik 
Kommanditgesellschaft (Moor & Co, ) " , 

Pharmaceutical use, chemical productions 
fpr, Chemische Fabrik von Heyden, Ak-
bengesellschaft . . . . . . . . . . . . . . . . . . . . . .  . 

Piles, compound for the cure of, .T. W. Wil-
mott " " , ' " " , ' , . , , , " , " " " ' , " , , "  

Remedies, dyspepsia, L. E. Cash . . . . . . . . .  . 
RemediE's for the cure of certain named dis-

eases, J. D. Hamrick . .Tr. . . . . . . . . . . .  . 
Remedies, liver, L. E. Cash . . . . . . . . . . . . . .  . 
Remedies, malarial, L. E. Cash . . . . . . . . . .  . 
Ribbons. .T. Einstein . . . . . . . . . . . . . . . . . . . .  . 
Rubber overshoes, Adams find Ford ('0 . . . . .  . 
Rugs, imperial Smyrna, McCleary, Wallin & 

Crouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shoe and leather dressing, Oiloshine Manu-

factnring C o  . . . . . . . . • . . . . . . . . . . . . . . . . .  
Soap, toilet, F. G. Burke . . . . . . . . . . . . . . . .  . 
Stains from fabriCS, compound for remov-

ing, Olympia Drug and Chemical Co . .  
Stamcfo� ' .

t���.
i��: . .  �:� • •  ���� . �.

r
.
a

.
d

.
i�� . .  �:��� 

Steel, H. Reisinger . . . . . . . . . . . . . . . . . . . . . . .  . 
Stove blacking, .Arcadia Stove Blacking Co. 
Tonic, nutritive, C. Schertz • • • • . . • . . . . . . . . .  
Vehicles, motor, A. Clement • • . . • . . . . . . . . .  
Wafers, cream, G. L. Jacquin . . . . • . . . . . . . .  
Waists, ladies', Rosenberg & Crans . . . . . . . •  
Wbisky, Scotcb, Jobn Dewar & Sons 

LABELS. 

"Aeg-an-ium," for tonic and food prepara
tion, Hygeian Research Laboratory . . . .  

"Beef, I ron and Wine of Pomelo or Grape 
Fruit," for a food, stimulant and tonic, 
Irondequoit Wine Co . . r • • • • • • • • • • • • • • • 

"Bite-No-More , "  for a preparation for pre
venting mosquito bites, F. Hawley & Co. 

"Bower's Chief 5c Cigar," for cigars, H. 
Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Butterfly Suspenders," for suspenders, H. 
G. Macwilliam . . . . . . . . . . . . . . . . . . . . . .  . 

"Deep Rock Ginger Ale, , .  for ginger ale, 
Deep Rock Ginger Ale Co . . . . . . . . . . . . .  . 

" Egyptian Heroes, " for cigarette boxes, I. 
B. Krinsky . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Fifth A venue Cigarettes, "  for cigarette 
boxes, I. B. Krinsky . . . . . . . . . . . . . . . . .  . 

"Gold Coin," for flour, Medlin Milling Co . .  
"Grapholastic Paint," for waterproof roof

ing paint, Eclipse Paint and Manufac-
turing Company . . . . . . . . . . . . . . . . . . . . .  . 

"L. P. L. Rye Whiskey," for whiskey, L. P. 
Larson Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Micro-Toxin, "  for throat tablets, F. D. 
Smythe , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . 

"Millionaire Champagne," for champagne, .T. 
C, Meloney & Co. " " " , •. " " " " " "  

"Orozone," for a mouth wash, O. C. Hall . . 
"Sanigenic," for tooth paste, D. S. Hag-E'r . .  
"White Owl Blinks," for medicine, Welsh 

Chemical Company . . . . . . . . . . . . . . . . . . .  . 
"Woottons Menthol Cigarettes, " for cigar

ettes. F. W, Wootton " " " " " "  . .  " "  
"Worth, "  for flour, Medlin Milling Co. . . . . 

PRINTS. 

"A Nice Hand to Hold , "  for playing cards, 
United StatE's Playing Card C o  . . . . . . .  . 

"Burgess Perfection-Coffee Tea Pot," fol' 
coffee and tea pots, W . .T. Burgess . . . .  

"Drinking Cocoa at the Court of Louis XV," 
for cocoa, Runkel Bros. . . . . . . . . . . . . .  . 

"New Life," for medicinr, J. ElmE's . . . . .  . 
" Ready-2-l\fake Art Fabric Shirt Waists , "  

for shirt waists, Raymond & Pierce . . . .  
"What would you do with this hand 1" for 

playing cards, U ni ted States Playing 
Card Co, " , ' , " , ' , ' , " , " ' ,  . .  " ' , ' , , . 

44,036 
44,023 

44,035 

44.055 

44,053 

44,056 

41,O�4 
44,069 

44, 042 

44,061 

44,054 

44,OflS 
44,03;) 

44,Oefl 
44,0:12 
44.0:n 
44.04" 
44,015 

44JHO 

44.017 
44,065 

44,051 

44,039 
44,064 
44,060 
44,067 
44, 063 
44,048 
44,022 
44,030 

11,815 

1 1 , 816 

11,824 

11. 820 

11,808 

11,819 

1 1,923 

11,822 
11,810 

11,825 

11, 817 

11,814 

11,818 
11,813 
11,812 

1 1 , 811 

11, 821 
11, 809 

1 , 190 

1,188 

1,187 
1 , 189 

1,186 

1,191 

A printed COpy of the spedfication and drawin� 
of any patent in the foregoing list, or any pate fit 
in print issued sInce 186i), will be furnished trom 
this office for 10 cents. provided the name and 
number of the oatent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtaIned by the In
ventors for anY of the inventions named in the forf'
goIng list, 'For terms and furtber partlculRM! 
�ddre88 Munn & Co., 361 Broadway. NevI' Yoric. 
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ROTARY PUMPl:3 AND E N G I N ES. 
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and eng-ine from 1588 and illustrated with clear draw
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
:SUPPLEMENTS 1109, 1110, 1 1 1 1. Price 10 cents 
eaCh. Fot' sale by Munn & CO. and all newsdealers. 

S A N  d OS E  
Santa Clara Valley 

C A L I F O R N I A  
Soil Unsurpassed In Fertility. 
Climate Equabla and Healthful. 
Educational Facilities Leading tbe World. 
Opportunities for the Home Seeker. 
Gilt Edge Propositions for the Investor. 
Magnificent Enjoyment for the Tourist. 

Send a 2c. :"tamp for our booklet. 

S A N  J OSE CHAMBER OF COMMERCE 

San Jose (Hozay), (Califo)'nia 
Mention ScLENTIFIC AMElUCAN. 

THE WEALTH 

Palents Patents 

A 

O F  N AT I O N S  
PATENT GIVES you an exclusive right to your 

invention for a term of seventeen years. You can 
sell. lease. mortgage it, assign portions of it. and 
grant licenses to manufacture under it. Our 
Patent system is responsible for much of our 
i ndustrial progress and our success in competing 
in the markets of the world. The value of a 
successful Patent is in no degree commensurate 
with the almost nomi nal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ 

a Patent Attorney to prepare the speci fications and draw the 

claims. This is a special branch o f  the legal profession which 
can only be conducted successfully by experts. For nearly sixty 
years we have acted as solicitors for thousands of clients in all 
parts o f  the world. Our vast experience enables us to prepare 
and prosecute Patent cases and Trade Marks at a mi nimum of 
expense. Our work is o f  one quality and the rates are the same 
to rich and poor. Our unbiased opinion freely given. We are 
happy to consult with you in person or by letter as to the proba
ble patentability of your i nvention. 

Hand Book on Patents, Trade Marks, etc., Sent Free on Application 

MUNN 6. COMPANY � � Solicitors of Pa.tents 
Branch Office Main Office 

625 F Street, Washington, D. C. " 361 BROADWAY. NEW YORK 

.�-------------------------------------------------------------

DON'T BUY GASOLINE £NGIN£S:�!!:�����l!.:g?E;�!;!'t: 
all one cylinder engines: revolutionizing gas power. Costs Less toBuy and Less to RUD.. Quickly. easily started. No vibration. Can be mounted on any wagon at small cost-portablE'lir 

tionary or traction. Mention this paper. SEND POR CATALOGUE. TIlE TEMPLE PUMP 00-, Mirs., Meashe!l" & 16th ISts., Chlca�(\/"i! THIS IS OUR FIFTY·FIRST Y • 
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