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810 Walnut St" Philadelphia. Pa .• U. S.A. 

rzr- Our New aud Revised ("atalogue of Practical and Scientitlc Books. 90 pages, 8vo, and our other CatalOlirues and Circulars, the wiJole covering evel'Y branch of �ci­ence applied to the Art.s. sent free ami free of p08ta:-re to any one in any part of tile world wllO will furnish his alldres8. 

PARK, 
On the Crest of the Alleghenies. 
To those contemplating a trip to the mountains in 

search of bealth and pleasure, Deer Park, on  the crest 
of the Allegheny mountains. 3,(0) feet above the sea level, otrers sucb varied attractions as a delightful 
atlllo.sphere during botb da�' aud nigbt, pure water, 
I!!lllooth, wicding roads through the mountains ami val­
leys, and the most picturesque scenery in the Allegheny 
range . rrbe hotel is equipped with all adjuncts con­
i1uetive to the entertainment, pleasure and comfort of 
it:-; guests. 

rl'he surrounding grounds as well as the hotel, are 
lighted with electricity. Six miles uistant on the same 
mountain summit, is Oakland, the twin resort of Deer 
Park, and equally as well equipped for the entertain­
men � and accommodations of its patrons. BI Ith hotels 
are upon the main line of the Baltimore and Ohio Rail­
roa.d, have the advantages of its splendid Vestibuled 
Limited Express trains between t;le East and West. 
�eason excursion tickets, good for return passage until 
octobf'r in. will be placed on sale at greatly reduced rates at all principal ticket offices throughout the coun­
t.ry. One way tickpts, reading from St. Louis, �ouis­
ville, Cincinnati, Columbus, Chicago, and any point on 
tbe B. & O. system to \Vashington, Baltimore. Philadel­
phia f)r New York, or vice versa, are good to stop oft' at either Deer Park, Mountain Lake Park, or Oakland, and 
the time limit will be extended by agents at either 
resort upon application, to cover the period of tbe 
bolder's visit. 

r.L'lJe season at these popular resorts commences 
June 22nd. 

For full information as to hotel rates, rooms, etc., 
address George D. DeShields, Manager, Deer Park, or 
Oakland, Garrett County, lid. 

ARMSTRONG'S * PIPE * THREADING 
-AND-

CUTTING-OFF MACHINES 
Both Hand and Power. �izes 1 to 6 inches. Water, Gas, and Steam Fit­ters' Tools. Hinged Pipe Vises, Pipe Cutters. S(()cI� awl Hit'S 

'llllir'tT'''III1!1 Iwk1!rl1/1/Nlrjt'fl to l)f "THE BEST. rT'�flldfl)r wt,l/OfJ. 
"".'IIISII'.-,n-' lllf�. (' ..... 

nl'id�t'J)f)l·l. {�olln. 

A M Eo� ��I��BE�H� � J.� �A�E��� �F co• 
.A COJllplf>le �ystelll for the generation of a 

CHEAP AND PERFECT FUEl GAS, 
GAS BLAST FURNACES, 

for all kinds 0 f :llechanical Work, 
HICH PRESSURE BLOWERS, ETC. 

IlY Illu.strated Catalogues on app lication. 
Address, �O NA";";A U S'l'REI;;'I'. N I;;W YORK. 

FOR _ 

Country Residences� 
We make a specialty of Outdoor Lighting (Kerosene), 

for Country Residences. We make Lamps to use on 
Porches, for Lighting Driveways, for Sides of Gates, 
and for Stables. 

For D ecorating with Colored Lights nothing is so 
Good nOr so Economical as our Tubulal' J�nlllel n� 
fitted with red� white, blue, and green globes. 

Write to us ttlr our (free) catarogue No.3!, giving full 
particulars of our goods, with prices. 

R. E. nIE'l'Z VO.lIPA NY. 60 Laight �lreet, 

�MERICA�4 fl Desk $16 fI!'- I!!! 4� ft /I I 
lJi;oI iiiiiIJ 5 /I /I 2 
-I:CI- Send jorcat,lZ. 

18-20 E. Van Buren st., Chicago, U.!;. A. 

NAFEW-LOVElL CHECK PROTECTOR 
Perfect i n construction. Modern. High-

�mgl�i��e�p:��to�heal!�:i: pact. No parts to wear out. Unlimited Guarantee. A Cer­tain Protector. Sent on ap­proval,to any responsible firm. Price. $8110. Agents wanted. Catalogue sent Free. 
8.llIUEL �AI'EW C(llII'ANY; 

26 Cortlandt St., New York, 
tJ. S. A., Manufacturers. 

Architectural gooks 
Useful, Beautiful and Cheap. 

Any person about to erect a dwelling bouse or sta­
ble. either in the country ur city, or any builder wishing 
to exallline the latest and best plan� for a church, 
school house, club house, or any other public building 
of lJigb or low cost, should procure a complete set of 
the A HCHITl<JCTSJ AND BOILDEHS' ElJITION of the �CI­
}<;N'l'U'IC A�J}<;lnCAN. 

r.L'he information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for tHemselves will find the 
work �uggestive and most useful. They contain draw­
ings in pen;pective and in color. to "ether with floor 
planR, costs, location of residence, etc. 

"fwo volume!!! are published mnualiy. Volumes 1 to 
18, whicb include all the numbers of this work from 
corumencement t!J December, 189,., may now be obtained 
at this office or from BookseJlers and Newsdealers. 
Price, stitched in paper, $2.00 per volume. These VOl­
umes contain all the plates, and all the other interesting 
matter pertaining to the work. They are of great per­
manent value. Forwarded to anYal1'dl'esB. 

MUNN &: CO., Publishers, 
361 Broad"Way, Ne"W York. 

J ,itutifi, �tUtti,au. 

�hain .ti. BEL TINGC:������:GS!!!e!������(;�[�������t��YORS,�. 
The JE F FREY MANU FACTURINQ CO., COLUMBUS, O. 

ur Sendjcwlau Oatalogue "0." Branches; CHICAGO-NEW YORK. 

PRENTISS TIME SYSTEM 
8, 30, 00. 00 and 100 day movements. 

SYNCHRONIZEo CLOCKS 
���chly���sct�n r��eS�I���r�d'�� ��c�� .. 

CALENDAR CLOCKS 
1'ower Clocks. Outside and Synchronized Sign Clocks. Clocks rented in New rork ottty 

IT Send for pamphlet and particulars. 
The Prentiss Clock Improvement Co., 

49 DEY ST., N�;W YORK C,TY. 

Durable-Easily Applied. 
Tbls roofing is manufactured from natural 11rinidad asphalt materials, and will not dry up and become brittle under ex­posure to the weather as coal­

tar rooUngs do. or Send jor 
jreesampleojrooj 12 yearsold, 
with circular and price U.st to 
WAIlRE" VHELlllVAL 

&: Ill ... ';. (cO .. Sa Fulton �U'eet, New YOl'k, U. S. A. 

VOL�EY W. MASON & CO. 
f'RICTION PULLEYS, CLUTCHES, ann ELEVATORS PROVIDENCE, R. I. 

F. W. G. WOOD ENGRAVER'S LINER 
All sizes from No.1 to 30, for 2 to 2611neB. 

I.fines Unif,-u'lu. �hnrll and Deep. The only Liner made that will work from 

� I' '1 I' r : : I,: n.·, IL l II I,:' 
black Into white. Every Tool Guaranteed Perject. Price $1.00 each, or $10.00 a dozen. Angle, Tint, and ];ozen9'e t��s" 75c. Te�cb. Illustrated c�rcul ars free. 
F. " . ("E�:-o.\"\ "�IN, 41 .John l'"'it., lItrtit"\V \ ork. Headquarters for Jewelers' Tools and Supplies. 

��� TYF'E WHEELS. MODELS L. [XPERIMENTAL WORK.6MAU.IMCHIRtJIY NO'Hl.TIES 110 ETC. ftE.W laRK ISTENCIL waRM 100 ",,"AU 8! N.Y .. 

ItIWENT). Y ]·1!H],]�HED. 
Our New Catalog-ue contatnlng over 100 pages, includ­ing works on more than fiftv different subjects. Will be mailed free to any address on application. 

J1U!\� & (; () ., J-''UJJli:·;ltt'l'� SCI'ENTH'IC AMERICAN, 
361 lI.'ondway, �tn�' Yo]'J,. 

THE ELECTRIC LAUNCH CO. 
tl 

OrflCE: AND WORKS 186 STREET 
MORRIS HEICHTS.NEWYORKCITY 

MONITOR VAPOR ENGINE AND 
POWER COMPANY, 

8 ERIE STREET, CRAND RAPIDS, M,CH,GAN. 
CASOLINE LAUNCH ENGINES AND LAUNCHES 

VAPOR LAUNCH. Engine and h elm controlled from bow. Latest improved and only 12 to 1 motor now ready for the market. 18 to 40 ft. launches 
2, 3, 5 and 7 h. p. No licensed en­gineer or pilot required. S peed 
and safety guaranteed. No dan­
gerous naphtha in" gasollme used. 

Ii 
t � 

MESSRS. MUNN & CO , Solicitors Of Patents. uave had nearly fifty years' continuous experience. Any one may quickly BHcel'tain, free, 
w:t�t���I:�/��:i?A�ro Kf���b&Y C�� �mm UDicatiOD� strictly conflden-
��i tO�b��d�Ii�� �nr���s and 

PATENTS 

ROSE POLYTECHNIC INSTITUTE, 
Tel'l'e HaUfe. Ind. A School of Engineenng. Mechanical, Electrical, Civil Engineering, Chemica] courses. Well emlowed. Extensive Shops and }'oun-
:lnts������ese���pl�d�:�sob��.r��1rs,aPre�Y8:�t 

ENGINEERING FALLACIES.-AN AD-

wmn il � (Ii i IliM 
GAS ENGINES & VENTILATING FANS 
'l'he best Motor in the world for driving ali killlls of light machinery, noiseless, neat, compact; invaiuatJle fol' blowing church organs, running printing' Ilfesses, coffee mills, ventilating fans, iee cream freezers, meat choppers, etc. In use the world over, anll recommenl1ed 
�fn�i,t,�� '{V��:�i�i (��(��y&�.�r� e���,��,sN �!1, �Vj����4: 

WHITE PINE CYPRESS, REDWOOD. 
!:lW.'ll��k�h;l':eB6itg:-,k. I WILLIAMS MFG, CO, 
321 Vine St, Philadelpbia. Kalamazoo. Mich. 

MEASUREMENT OF POWER.-BY G. 
I? Hiscox. M..]�, A defl;cription of sevf!l"ai improved corms of absorptfon and trllm�mitting d�'n:lrll(ilileter� for the measurementt1t" rhe llflief"ul work of prime rIl(lVerS in millfli al'd factorie�. 'Vith 171l1ustrations. {'nIlt.nllled in SCIEl\,'TIFIC AMEHICAN SLTPE'Lt<.:l\lIC\iT. No, 992. Price 10 cents. r.L'0 be had at this office antI frum <111 newsdealers. 

EI>G-E TC>C>�S 
are often nearly ruined by using a grind­stone not adapted to the work. Our quarries produce a large variety of grits suitahle for grindinJl any tool. 

� "(Ill! :,vt: st'wt "y()U ollr ('ato/()(]!lC, 
wluch 'lUlU Qu.'e you some injormflti()"n? GIL'''''I'ON ,.;TONE COiUPANY, 
No. 80 River Street, GRAFTON, OHIO. 

Telephones 
Sold outright. Cannot get out of order. 
G'U.arante('d free from. injFingement. Suitable for exchanges or private plants. 
IT Send for 'l'1'.·d1-1lW1Iia.L'I (11/(J PriCl'iS. Some good territory left for reliable age n ts. 

MASON TELEPHONE CD., R,CHMOND, VA. 

SCIENTIFIC AMERICAN DYN A MO. 
Description of a plain shunt-wound dynamo of simple 
�g��tli��:��r'i������sg��f������ oar ��rb���gOfU��8�s � 5 h. p motor. This machine was construc��d especially for t.he benefit of the readers of the . ...;CU·lItUtC A"IlIl'nClI1l, by Mr. W. S. Bishop, of New Haven, Conn. It is de­signed to meet the wants of mechanics and amat.eurs who desire to construct a simple dynamo for their own use, but who do not care to enter into the subject scien­tifically. With 24 illustrations. Contained in �('J E!\'TIVIC Al\(EHICAX �PPPLE.'\I"::\"T. No.�Ha. Price 10 cents. 1.'0 
be had at this office and from all newsdealers. 

ICE MACHINE�, Ctu'li,oifll, EII�dlle,,". nl '''��'''l'S' 
nnd nuttier",' ;H uehi 1I1'I'r. 'l'HE VrLT}<;U 
MFG, Co., MOO Clintm .. Street, Milwaukee, Wis. 

I 
HELLO, CENTRAL! 

, Do you use telephones'! If 80. we can �i ve you just what you want. Our specialty is Blake .••. . 'l'ransmitters. 'L'here is a "best" in everytlJ ing, and ours are the best. We supply complete 
- �- telephones or all or any of the parts to COllStl'UCt 

to . a telephone, Write for illustrated catalogue, ., PH<ENIX IN'l'ERlOR 'I'�JLEPHONE CO., . 131 Liberty St., New York. 

ARGON, THE NEW CONSTITUENT 
of the AtlUoSpbere.-A very- filII au�tract of" it paper hy Lord Hayleillil Rnd Prof. William Hamsa.y, read uefore the Royal Societ.y. Reasons for suspect ill� a hitherto undiscovered constituent in the air .. Proof of" the pre�­ence of ar�on in the hir by atmolysis. Separation of arRon (m a lltrge sCRle. DeDsity,sppct,rum and bell:lvior ot argon. Liqnefaction and solielitlcation of arg()II, Con­tained in SCIENTIFIC AMEHICAI\' SUPPL}<�l\1F.NT. No!ol. 100U. 1001 and 1002. Price 10 eents each. r.L'o be had at this otfiee"and from all new�dealers. 

gWELL DRilLS awardell Higl!est Medal at tbe World's Fa.ir. 
All latest improvements. Catalogue tree. 

F. C. AUSTIN MFG. CO.. CHICAGO, ILl. 

BOILERS AND ENOINES 
Horizontal and Upright, 

OF ALL SIZES--F·OR ALL PURPOSES 
All Dairy and Creamery Supplies, Ap­paratus and Packages. 

()renme.'y Jlacknl[e lllnuuf"". Co •. 

• • •  Vhlcngo. 111 • •  

A REVOLUTION!!! 
A New COTTON GIN 

and WOOL BURRER. 

Inventive genius has at last produced u. machine that will send into retirement the old Saw Gin so long tole-
f����h��i9!h�()U����:�(�Y('(�it��h�:�e��l]i���y fJ����l: COlllpany are taking out patent.s in the prineipal coun­tries, and make claim to superiority over the Rystem now in u�e on the following amon� other points: 'l'he new Holler Gin will preserve the fihre intact; clean the seed more thoroughly, and thus save a large amount of 
�O�;�I�;it�r:�;i����� ��S��b!I��� r�����; cciii�firl�tiv��; no repairs; require tmt little if any cleaning, and have no saws to sharpen. rJ'hey are the acme of simplicity in COnstruction antI effectiveness in economical wOl·kinp:. The Rtaple lie livered in the IllO�t improved conllition, with the least damage to fibre ever hel'etnfore et1ected. Alfrell B. Shepperson, of tile Cotton J<�xchange, New York, recognized as foremost expert anll authority in the cot.ton wor]d., as attested by 1118 services to tbe Na­tional Department of Agriculture, and the favorahle reception accorded to his opinions and publications. is President of this Company; rI'. H. Pearse, �ecretary; 
�'n1e�tn:�a�n�������e� t���· ��aggi��S!��, ���e���li size power gins may be seen in operation. A limited amount of treasury stock is for sale. For full particu­lars address 
UNIVERSAL COTTON GIN & WOOL BURRER CO" 

Room 60 
FISKE BUILDING 89 STATE ST., BOSTON. 

��; ",-DEAFNESS 
��,>. and HEAD NOISES relieved by using 
.� . Wilson's Common Sense Ear Drums. 
Q '  New scientific invention, entirely different in const.ruction from all other elev ices. Assist the deaf when all other devices fail, and where medical skill has given no relief. �afe, comfortable. ana inviSible i no 
wire or string attachment" Write for �amphlet. 

WII.�IIN .:All URI-'" IliANUI'H. eo., 
pt- �:lf;;!1}�i;;�Z�?0'a�dil1ib�gB�ooa��'i��eil��''york 

MArrCn � MACHINERY. 

THE Guuverneur, N. Y. 

NOW R.EADYI 

Seventeenth Edition of 

Experimental Science 

REVL�ED AND ENLARGED. 
1!l0 Pages alld 110 !'OlIpel'b Cut. added. 

Just the thing for a holiday present for any man. woman.�tudent, teacher, or anyone interested in science. In the npw matter eontained in the last. edition will ue found the SCientific Use of the Pbonograph. the curious optical illusion known as the Anortho�cope, together with other new anel interestmg-- optical Illusions, the 
��;�Je�n�\��ti�i��:C�gta�:R�,b!��l��' ����8�qil�rt���li�� 
���r�\i;s �fC�ll����icFJrF)?R::r�r::l�I:'. �f��1rT:�ll�,�s'J1�rl�i2 er, �;leetrical Roeker, Etectri(� Chimes, How to Color Lantern SUrles, Rtudy of the Stars, anel a great deal of other new matter wh lcb will prove of interest to sci en· title readers. 

840 pages, 782 fine cuts, subRtantially and beautifully hound. Price in cloth, by maiL $--1. Half moroCco, $;). 
�.selld for ll1mrrart'rl nrC/WH. 

dre!ols to the graduating class of" tIle �t.evens Institute of rj1pchllology, by President Henry Morton, Or!. certain popular fallacies likely to be encountered by younJ.! en­J.!ineers,and which may sometimes lead even �hle men aSlray when met With in a new .. mise. With 2 HI!lJ]'es. Contained in �CIENTn'lC AMERICAN BnpPI.,E,"F.NT, No. 
994. Price 1U cents. To be had at this office and from all newsdealers. 

MUNN & CO .. Publishers, 

Family Ice Machine ��ep."i��no':.��;.:t}n.':,�":'':!U'r�'W�j��t�'::'�Da::M��N�°&'ir���t�e§\�J.uf� office36�f ��'!,A
s

u���tt� l�kCw �����CAN, 
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