
Fownded by Mat�m?:::fl{q/l�eh with Three CentutW!. 
HENRY 'CAREY BAIRD & CO., 

INDUSTRIAL PU BLISBERS,BOOKSELLERS & IMPORTERS. 
810 Walnnt'St., Philadelphia, Pa .. U.S.A. 
pr- Our N (JIJ) and Revised Oatalocrue of Practical and 

���o�n�l"J.';'o:'���. O��::'g;:.�. B&��� ASBaying, Analysis, etc.; a OataJocrue of Book8 on Steam and the Steam Engine. 1I1aehine'jJ({ etc.; a Cataloaue of 
��';�t��::g:[JW��en�d �'t:cul�;!�fheP�������'e�(j 
every branch of Science appUed to the Arts. sent free and tree of postaae to anyone in any part of the world who will furnish hi. addres •. 
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PENN MUTUAL LIFE INS. CO. 

We 

PHILADELPHIA 

.raue Your Valuables I 

SECRET SAFE­
DEPOSIT BOXES I' 
For HOMES! All sizes. papers, 
jeweir,\-, tabk! si lver, *5.00 up, 
lharj!es pl"epaid. �ecurely anchor 
in wall, desk, dnsser, trunk. etc. 
�eCld postal for fr�e description. 

LOWRIE SAFE &LOCK CO. 
Flatiron Bldg .• N. Y. City. 

Insure You 
agRinst all loss and guarantee at least 200 per cent. per 
annum oU' your investment in a 

Dean Boiler Tube Cleaner 
Order one on·trlal. If the cleaner has not paid for itself 
in six months' use and given complete satisfaction. we 
will refund your money. 

WM. B. PIERCE CO. 
:l19 Wasbington �treet, Bnft"alo, N. Y. 

STIMULATION without IRRITATION 
Means New Life to the Scalp. 
The Evans Vacuum Cap gives the scalp It 

thorough massage and encourages a nee 
tmd he..'llthful circulation without rubbing 
and without the use of drugs or irritants. 
It will stop hair trom fallillg out and re­
stOl'e a normal growth where live tollides 
exist. The Cap is u.!'ed about ten minutefl 
tlVice R day and its efft;cts are pleasant from 
thtl very beginning. We will refund your 
money in tull if resuhs are not satisfactory 
nfter !\ thirty days' use. Call on or address 

EVANS VACUUM CAP CO. 
ST. I.OUIS OFFICE, Fullerton Building. 

tmd it CO�V�l!��: �fi��E�u�a�n::S°�e
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give !l. sufficient IlnlllOer of d�lllonstl'atiolls free to satisfy them as to the 
merit (It thIS � ppli:lllce. 

MIND the MICROBES! 
You get them In all ordinary drInkIng water. Before drinking 

purify it. Vou can transform it 
lUto pure water in the surest and 
quickest way by using the well­
known 

Filter 
which is so constructed as to elimInate 
from the water Ril forelj(n bodies. One gallon of pure water In 4 minutes. Easy 
to clean, easy to care for. 

BERKEFELD FILTER CO .• 4 Cedar Street. New York 

qutgJi�n:�:��� �u�k�T���d f�::C���:erm:� 
invention is probably patentable. Communica.­
tions strictlyconOdentlal. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through MUNN & 00. receive Special Notice. without charlie, in the 

Scientific American 
A" handsomely illustrated weekly. Largest clr-
r.!��i��u�f X:.;'';t::$J.�Ifi�ol&'tr::h n�:s�:a:r: 
MUNN & CO.361 Broadway. New York 

Branch Office 625 F st. Washington, n. o. 

Scientific Amerlca.n 
Wagon pull devIce, W. W. Hopkins • • • . • • . .  762,311 
Wagon top, J. Pohllg . . . . . . . . . . . . . . . . . • . . . .  762.756 Waist, L. R. Green ... .. .. ........ ... . . . . .. 762.704 WaIst, self adjusting, L. Fogus . . . . . • . . . • • .  762,581 
Wash boller, J. L. & J. L. Brobst. . . . . . . . . .  ·762,576 Washing granular materials, apparatus for, HolIman & GIbson ... . .. . . ... . .... ..... 762,309 / 
WashIng machIne, StockIng & Mendenhall .. 762,851 Water closets, etc., flushing apparatus for, 

J. H. Smith ........... .... . ........ .. .  762,444 I _ 

�:��� ��'b�ab"�ile�:r'w.p'lfd�fnd!il.���:::::: ���:��g 1 1'"-----------------------------------------_.;;� 
Weaving, flexible looper for dotlp, W. G. 

Hartley .... . . .................... . ... 762,584 
Wells, apparatus for maintaining a continu· ous flow of sand carrying oil from, Cush-Ing & Johnston........................ 762,808 
Wells, apparatus for promoting flow of oil and gas In, F. Gardner................ 762,628 
Wheel washer, H. F. DiederIch .... . . .. .... 762,618 WIndmill, J. L. Joyce .. .... ................ 762,315 Window casement stay, C. J. Fooks .... ... . 762,296 
Window, {'tc., fastener, J. A. Belk .. ...... 762,376 Window frame, N. E. Parish ............. . 762,651 
Window, horizontally pIvoted, H. B. Hlte· shew . .. .... . . . . . . . . . . . . . . . . . . . . . . . . .. 762,634 Window lock, W. E. Conner .. . . .. . ......... 762,616 
Window lock, J. T. Myers................ 762,648 Wire attachment, earth or ground, J. J. O'Connell .................... . ....... 762,341 
Wire connection, fepd, G. L. Osborn .. .. .. 762,840 
Wire stretcher, W. R. Lott .. ... . . . . . . . . . . .  762,327 WIre tightener. T. J. Corrigan ..... ... . .. .  762,691 Wrench, A. M. Sanders.................. 762,351 Wrench, J. W. Todd .. ....... . .. . .... .. .. . 762,456 
Wrench, D. E. Lombard . . . . . . . . . . . . . . . . . . . •  762,483 Wrench, L. Kules ............ .. .. ...... .. 762,537 Wrench, C. U. Reams .. .......... ...... .... 762,556 
Wrench, W. Leach . ....... .... ... .... . . ... 762,592 
Wrench, S. M. Rowe . . ... .. . .. . . .... . ... . .  762,762 Wrench, I. Welsnek ...... .. . . ... . . .. . . . . . . .  762,784 

DESIGNS. 
Belt, waist, L. Hauser . . . . . . . . . . • • • • . • . . • .  36,979 
Cards, back for playIng, S. N. Barker . . . . . . . •  36,963 Cards, front for playIng, J. G. A. Fortier . • . •  36,96 .. 
Casket trimming, W. E. Stevens . . . . . . . . . . . •  36.982 Chafing dish or casserole stand, C. Rohlfs .... 36,972 Ha t ornament, C. Nuebllng .. . ... . ... 36,977, 36,978 
Lamp, A. H. Humphrey .. . .. ... ' .... 36,973 to 36,976 Mantel, F. A. Broadbent. ........... . . 36,983, 36,984 
Mirrors, . brushes, or similar toilet articles, back for, G. H. Berry .......... 36,965 to 36,968 Pillow sham or slmllar article, R. Zedler .. 36,980 
Robe, P. Belllslo .... . . .. ........... ....... . 36,981 Silver, plated, or similar ware, metal orna-ment for, G. H. Berry .. . . .... 36,969 to 36,971 
Souvenir brick, H. J. Reynolds .... ..... .. ... 36,962 Stove, H. W. Beattie .... .... . . ....... . ... .  36,986 
Vehicle seat, C. H. DavIs . . . . . . . . . . . . . . • . . .  36,985 

TRADE MARKS. 
Ale, stout, porter and beer, William A. Miles 

& Co . .............. . ............ . . . .. .. 42,799 Belting, certain named, C. L. I reson ... . .... 42,810 
Butterlne, Globe Butter Co . . . . . . . .. . . . . . . . . .  42,826 
Canned sardines and sprats, "Excelsior" So-ciete Anonyme Commerciale, Industrielle et Maritime . ........ . .......... 42,801 to 42,803 
Cards, playIng, J. G. A. �'ortier ............ 42,795 Coal tar, derivatives thereof, and coal-tar 

products, National Coal Tar Co .. .. ..... 42,829 Coke, Suburban Gas Co. of Phlladelphla ... . . . 42,8U8 
Confectionery, Shupe·Wllllams Candy Co .... 42,825 Corsets, Mlller·Helmann Co ............ . ... 42,821 Corsets, Weingarten Bros ........... . .... .  · . . 42,822 
Corsets, women's, George C. Batcheller & Co. 42,820 Disinfectants or germiCides for certain named purposes, Marshall 011 Company........ 42,805 
Flour, wheat, Abenheim Bros . .. . .......... 42,800 
Foods for poultry, prepared, Gold Coin Stock 
Glue���� p�f�b.: ;';��i��: :iefi.��Y;" P�t��t 'M�'r: 

42'804 1 
Ine Glue Works ............ : ............ 42,813 

Hammers, sledges, and mauls, Atha Tool Co. 42,816 Heated surfaces, coverings for, Asbestos and MagnesIa ManufacturIng. Co............ 42,812 Journals, trade, D. T. Mallett. ... . . ..... ... 42,794 
Lamps, incandescent mantles for gas, Clus-ter Gas LIght Co . ....... ... . . ......... 42,811 Lathes, W. F. & John Barnes Co ....... . .... 42,817 
Medicinal waters, certain named, Finlay, Dicks & Co............................ 42,827 
Overalls, Nunnally Bros . ... ........ . ....... 42,797 Oxygen, compounds for liberating, McKesson 

& RobbIns . . . ..... ... ........ . ......... . 42,807 
Painters' supplies, certain named, Standard Varnish Works ... ..... ................. 42,809 
Paper, wrapping, Samuel Cupples Wooden Ware Co ................................ 42,823 Paper makers felting, J. Porritt & Sons .... 42,824 
Powder for destroyIng bedbugs, E. Temple· ton .... ... .... . ... ....... ... . . ......... 42,806 Remedy, constipation, A. C. Fleckenstein .... 42,828 
Rubber like gum, crude, American Crude Rub-ber Co .. ................ . .... .-.... . .... 42,814 Silk fabrIcs, York SlIk ManufacturIng Co .... 42,819 
Snap fasteners, United States Fastener Co ... 42,815 Threshers and hullers, pea and bean, J. M. BrasIngton ... ........ ..... ... .. . . .. . ... 42,818 
UndershIrts, Rubens & Marble ..... . ........ 42,798 Waterproof outer garments, Aquascutum, Limited ... . . . . . . .. . ... . .. . . . . .. ... . .... 42.796 

LABELS. 
"Anchor Soldering Flux," for soldering tlux, O. J. Lanigan . ..... .. . . ... . . . . ... . ..... 11.143 
"Au�y�at�ges��UJ�ic�'''D:��. �������i.c .. �.e.�i: 11,154 "China-Lac," for painters' supplies, Patter· son·Sargent Co ........ .. . . ..... ...... . .. 11.142 
"Cigaros Fabrica de Tobaccos Garantia," for cigars, Central Lithograph Co .......... 11.134 "Cigaros Puros," for Cigars, Central Litho-graph Co ............................... 11.135 
I 'Creonol, " for diSinfectant, Creonol Chemical Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . •  11,139 
"Curtis' Oils for Furniture, Hardwood, Pi· anos and Floors," for oils, I. R. Curtis 11,141 
I ' Dr. Von Hassen's French Germ Destroyer," for antiseptic, O. B. Wunschow ........ 11,138 
"Excelsior Trimmed, Steam Shaved Smoked 

Beef," for smoked beef, J. W. Worrall 11,150 "Golden Rule V-a-n-i-l-v-a," for an extract, Citizens' Wholesale Supply Co .......... 11,144 
"Kennebec Spruce Gum," for gum, C. A. McMahan ............................. . 11,149 

Write 
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for free 
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(Is composed of pure Utah Asphalt. prepared Ljnseed·Oil and Pine Creosote) 

applied on an old leaky shingle, tin or felt roof will make it 
absolutely waterproof. Stops the rusting process in tin or iron, 
and stops warping or rotting of shingles. Will add ten years to the 
life of a new or old roof. 

.. ROOF LEAK is the most durable sun or winter proof paint or 
coating possible to make. Does not crack in winter or soften in 
summer. Easily applied. Imparts no taste to water. 

.. ROOF LEAK SHINGLE DIP renders the wood absolutely 
weatherproof, and when the shingles are nailed on the roof they 
become cemented together so tightly that warping which causes 
cracked shingles and loose nails is positively prevented . 

.. ROOF LEAK is shipped in the heavy liquid cement form, and is 
applied as received on worn and leaky surfaces: It is reduced with 
one quart of boiled linseed-oil to each gallon if used as a durable 
paint. on. surfaces in good condition. Shingle Dip is shipped ready 
for dlppmg. 

I 
.. ROOF LEAK COATING AND ROOF LEAK SHINGLE DIP 
are made in Black, Maroon and DArk' Green. Five gallons up to any 
quantity, 75C. per gallon , freight paid east of Denver. Returnable 
at our expense if not approved. 

(]I ROOF LEAK is sold by up-to-date paint and hardware dealers 
Those who try to sell you something else are not doing you justice, 
because" there is nothing else like ROOF LEAK." 

(]I Liquid samples, together with an interelSting booklet showing its 
various uses, will be sent on request, or to enable you to give it a 
practical test, we will send you for $1.00, delivered free to your door, 
one gallon, which is sufficient for cementing 100 square feet of leaky 
surface, or painting 200 square feet. One gallon of Shingle Dip 
covers about 400 square feet, shihgles both sides. ' 

ELLIOTT VARNISH CO., 156 Fulton Street. CHICAOO 
263 Pearl Street. IIIBW YORK 

Manufacturers of Fine Varnishes and Inventors of 

seat five persolls in comfort. 
able for ladies and children. 

SPECIAL MANUFACTURING. 

ABSOLUTELY SAFB Mullins Unsinkable 
Steel Pleasure Boats 

Marie of �tel! 1. Pr8cticallv indestrudible 
Air chamber each end. Cannot sink. Can-

.; , not leak. Require no caulking. {deal boAt 
The modern row boat :�: Pl���Z,.

u
s�1et��n�ed�:��it'lar�� Orh��b:.�

e
!. d::;� 

W. H. MUI;LINS, 384 Depot St., Salem Ohio 

DIES AND STAMPINGS TO ORDER. "THE CRYSTAL" ' "ONE CENT" 
, PlateGlassGumVender 

Designers and constructol'8 of vendlIl.l< machines of all kinds, on contract. 
SPEC'l MACHINERY-MODELS-EXPERIMENTAl WORK 

DROP FORGING DIES AND DROP FORGINGS. 
HARDWARE SPECIALTIES ETC MANFO TO ORDER.SEND SAMPLES 
OR OR.AWINCS FOR ESTIMATE S WRITE FOR OUR BOOKLET. 

THE GLOBE MACHINE & STAMPING CO. 
970 HAMILTON ST., I-LEVELAND, OHIO. 

mU3WWf1l Corliss Enlf,ines, B�ewers' and bottlerS Machlnerv. rHE VIl,TE;R 
MFG. CO .. 899 Clinton !it., Milwaukee. Wis 

CHEMICAL EXAMINATIONS al�J'sI: 
DR. H. C. STIEFEl,. Bissell Block. Pittsburgh. Pa. 

MODELS " EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox Bldg .. Franklin Square. New York. 

MICHIGAN NOVELTY WORKS. Kalamazoo. Mich. 

MODEL MAKER lr�::nfc�jI"l�f°fa�c���l:J��� 
machinery. M. SANGER. 62 Cortlan� St., l'iEW YORK 

WANTEo-����'iii\'iIY�m<1,["a��;::,�ft,r��d�it 
terior. Must be capable of superintendilll! draughtlna 
department, dictating correspondence, etc. Plant em .. 
ploys 100 'i'i{d·re!�WI�:'�i��tf��1ie";1t?�g��ta. Gs. "Lomax's High Grade Carbonated Bever­ages, for ca:.-bonated beverages, Chicago Consolidated Bottling Co ............... . 

BU! LD E R S �f ����l �o����ne:lnilon�J'��r: 
11,146 oped. THE FENNl'AIlLER MACH. co., Hartford, Conn. Designs for parts or complete Automobiles, Aerial 

Engines. Motor BoaJ. �ctg'W1Lr��i��'if�t::;,eOhiO. "Marlin Splits, Marlin Natural Mineral Water," for mineral water, McBride & Taylor ................................. 11,145 
"Parisian Hair Restorer," for hair restorer, M. Langtry .... ...... ...... . ............ 11,140 "Parker Rye," for rye whisky, Oxford Dis-tilling Co ............................. . 11,147 
"Phenquisal," for medicine, T. J. Backes .... 11,137. 
I 'Taste well, " for whisky, Green Mountain Dis-tillery . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  11,148 
"The Ault & Wlborg Non·Fllling Typewriter Ribbons," for typewriter ribbons, Ault & WI borg Co ..... . . . . ..... ... .. . ....... .. .  11,153 
"The Highland Brand," for caps for boys and girls, A. Rosenberg & Son ... .. ... .... . 11,133 "The Phoenix Whalebone Whip," for whips, 

Phoenix ManufacturIng & Supply Co . •  11,151 "Veribest," for mantles, Liberty Incandes-cent Lig-ht Co ... ........ . ........ . . . . . .  11.152 "W. H. P.," for cigars, W. H. Paulson • • . •  11,136 

MECHANICAl, MANUFACTURERS wIshing 
to establlsb branch In New York City. can be represented 
by NATIONAL SUPPLY CO., 835 Broadway, N. Y_ 

!\lAME PLATES-STEEL STAMP� 
P • EMPLOYEE GHECKS,KEYTAGS &BADGES' V 

J.ROBBINSMFG.CO.58 KNEELAND ST. 
SEND FOR CA"i'JiI'oGU£ .... ·BOSTON, MASS. 

TYPfWRIUR HfADQUARTfRS 
332 Broad way, New York, sell all makes under half-price. Don't buy 
before sending for samples of writing, prices. e:s:change and unprejudiced. 

I Rdvice. Immense stock for flelection. Shipped tor trial. Guaranteed 
first-class ronditLtlO. Dealers supplied. 

I E�!�e!�aJ b.�e��U� Ot�!J!�e��er, 
DRYINa MACHINES. s. E. WORRELL isdr8wnb8ck:lntoca�e�when caHied in pocket. -

Flexible (,'old attached and contact spur in case, which � 
Hannibal 1\10 Size of wau-h and very li�ht weij!ht. Can be used in • 

Mannfac-'-H-A-R-D-W-A-R- E--S-P-E-O-I A�LC-' T:...· -IE-'S ��ce;i:��G:':::;T:�:
ed 

::;�
to

:= �_.� i turers of 1111 1 Main St., Sprlncfteld, M ..... 
Contract Mannfactnrers and 
will market articles ot' merit 

LORIMER MFG. CO .• 153 S. Jefferson St .. Chicago, III. MR. MANUFACTURER-
Steam plants have leaks: leaks that you can't 

see� but which, on that account. are more ex­pensive. 
th�� rgr

o�:��:�ls;':;lia ': ��';,"o��Pfo� ��e of 

A prInted cop), of the specification and drawing of any patent in the foregoing list, 01" any patent 
In print Issued since 1863. will be furnlshNl from thJs office for 10 cents, provided the name and 
number of the patent desIred and the date be I?iven. Address MUDn & Co., 361 Broadway, New 
York. 

Ca.tladian patents may now be obtained by the In- MODEL AND EXPERIMENTAL WORK. vpntors fot' any of the inventions named in the tore-- TJlE G. M. PARKS CO. 

goIng JIst. For terms and further partlculara Electrical and Mechanical Instruments. Small Mach 'y. 

Jlddress MUIlD & 00 •• 361 Broadway. New York. EDWARD KLEINSCHMIDT. 82 W. Broadway. New York. 
341) Main Str eet,�, "Fitehburll', 'Mass. 
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