
IBRide l'na-e, each insel'tion _ _ _  ,. .) p"lI1M-R line. 
lIack PalCe, ellch iIl8e�l·ti,," - - - 51.00 a line. 

(About eight words to p,lIne.l 
Angrav!ngs may head advertisements at the same rate 

per line, by measurer....;nt, as the letter presho Adver
tisements must be received at publication oJflce as early 
as Thursday mo�ning to appear in next issue. 

WILLIAMSPORT 
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in Door '§'iiops, Box and Furniture Man
ufactories. Forplan-
3i�J>'iJ°':-x t��

e
J.i'd Furniture work; It has no equaL 

We use the Ellis 
Patent three part Journal Box and a 
solid f o r g e d  steel 
head. Two pressure 
bars. Has s t r o n g  
feed. Wlllplanefrom 
1-16 to 6 Inch thick. 
Wel!\,ht,l,400lb. The lowest prIced first
class planer In the 

market. ROWI,lr.Y & HeRMANCE. Willlamsport,Pa. 
AUS'l'RALIA. Bona fide American Manufacturers wishing to be represented in these colonies please com-
�

n
ll:s�;���l 'r."'to�'a'��� i. C& .tn':i'

t
!�I���n1.�

e
��':i 

Melbourne. 

KORTINP. UNIVERSAL 
INJECTOR 

FOR BOILER FEEDING. 
Operated by one handle. 

"Ill WILL LIFT HOT WATER. 
e-9 

48� All CONDITIONS. 
NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL·,uFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 
OFFICES AND WAREROOMS: 

Phllada.,I2th & Thompson Sts' l New York, 109 Liberty 
Boston, 61 Oliver St. Street. AUJ(usta. Ga.. 1026 Fenwick St. nenver. Col., 438 Blake 
��a �t����' Cal., � Callfor- c�t;;,"i;, m., 204 Lake St. 

PlY-JOHNS 'A'III,a� 
ROOFINC. 

. For Factories, �'oundrles, Warehouses, Ralload Bulld-
!fft� �r'!f;gn C

�n��\��)I'iN:t�ga�i��c:- �be��; coated felt, an� a Manila linin�, water-proofed and com-
f�f�:� \t\� s�p�li�!i��dyfii;;

b
�� ��

e
re�ls��:faPJl�: 

2(X) square feet, packed in cases suitable for shipment to all parts of the world. It Is adapted for steep and fiat 
ip�f:�d :al� �!�:!�TiY���li�dlb:��to�:�f as much 8S 

Asbestos Roof Coatinar and Cement for Pre
serving Ilnd ltepah'llllC Roofs. 

ASBESTOS BUILDING FELT. 

8t�l�trl���!�rggf.'P
o
:ro� ��e?!n3tr �����o�h��:le� 

weather-hoards, &co 

Asbestos Boiler Coverings. 
AsbestoIst:�f':O!�VJ' lI:f:I��ven Felt. Asbestos Lining Felt. 

ASBESTOS PISTON-ROD P ACKIl'oQ. 
ASBESTOS WICK PACKING. 

Asbestos !lUII.Board and Sheathing. 
tJ:��t*,ap�a.!�sb�i����e�'!t'Jsa,&�g's,AcS�'i!�t�'ivr�� Yarn. Asbestos Plastic 8tove-IJining, Concrete Coating, Gasket and Retort Cements, Fire-proof Paints, &c. 
DESCRIPTIVE PRICE LISTS- AND SAMPJ�ES SENT FREE. 

H. W. JOHNS M'F'C CO., 
Sole Manufacturers, 87 Malden I,ane, New York. 
115 Randolph St .• Chicago. 170 N. 4th St., Philadelphia. 

Billiter House. London. 

PHOTOGRAPHIC OUTFITS '-MIOROSOOPES' 
TELESOOPES, 

; F!ELD-GLASE;ES, 
MAGIO LANTERNS, 

7 BAROMETERS, 
. THERMOMETERS. 

DrawinKInstmments, Pbilosophlcal andCheml. 
cal Appuatns. 

List and Descriptions of our Ten Catalogues SlllIt FREE on application. .' QUEEN tc CO. 
�H Chum'"t St. ' PhUade�kUJ. 

PATENTS. 
ME:';SRS. MUNN & co .. in connection with the pub. 

lic.ation of t.oe �fJI'ENTIl!IIC AMI�RIC.A.N� continue to ex� 
amine Improvements, and to act as &Iicitors 01 Patents 
for .Inventors. 

In this line of business they have had/orty years' 
ereperience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specillcations, and 
the prosecution of Applications lor Patents in the 
Unit,ed states, Canada. and Foreign Countries. Messrs. 
Mllnn & co. also attend to the preparation of Caveats. 
Copyrights fo� Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, O1J application, con· 
taining fnll information 8 bout Patents and how to pro
cure them; direction. concerning 1.abels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, A&
lignments, Rejected Cases, Hints on the Sale of Pa-
tents, etc. . 

We also send. free 0' charU6. a Synopsis of Foreign 
Laws, showing the cost and method of securing 
in all the princ�ipal countries of the world 

&; ()O.t SolteUorll 01" Patent_, 
861 Broadway. New York. 

OFFlCE.-Coruer of F /IolII1 'lth Streets, 
D.C. 

BURNHAM'S SElF·ADJUSTING � SWING· � CHECK VALVE, ------' --' 
. � " .' .1 

Users of Check Valves will please note the advantages theseValves PQssess 
over all others. The most hnportant cJabn is, that as the J enklns Disk 
'Wears, the yoke that passes'around the seat lIloves awayftolll 
the seat In proportio n to the 'Wear 01' ,the DIskl thus causing a 
unlCorlll wear oCthe Disk until said Disk is COIllP etely worn out. 

JEl.V�Zl.VS BR.OS •• 

71 John Street, 

S AWS Wanted 50.00) Sawyers and SA W S Lumbermen to send us their 
A full address for a copy of Emerson's or Book 

of i!!A WS. We are first to Introduce NATUR- A 
- AL GAS for heating and tempering Saws 
Wi;���it;���el��he:� ���u!t�p��vl�gre����W 

prices. Address 
S EMERSON, SllnTH & ()O. (Ltd.), S Beaver Falls, Pa, 

PIPE 

BOOKWUTER ENGINE. 
Compact. Substamlal. Economics], and easily managed: guar
anteed to work well and give full power claimed Engine and 
Hoiler complete, including Governor, Pump, etc., at the low 
frliI"O°JSIllPOWER ....... $2tO 00 !� .. . ....... 28000 6� :: :� ... .... . moo. 
� Put on cars at. Sprtn@eld, If. 

JAMES LEFFEL & CO .• Sprlngfiel<l. OhiO , 
or llO Liberty st .. New Y or 1<. 

COVERING. 

Fireproof Non-conductlng Coverln!\,s for Steam Pipes, 
Boilers, and ull hot surfaces. Made In sectIons three 
�"���

n
lfiillro

s.ir.\0�J'�ilg.�:3s��:'n:!r.terials

CHALMERS-SPENCE �O. 419';-4�1 Eighth i!!t., Newl"ork. 

Tbemostsncce88fnl Lnbrlcator for Loose Pull eY" in lise. 
V AN DUZEN'S PATENT 

LOOSE PULLEY OILER. 
IDghly recommended by those who 
have used them for the past two years.rmces very reasonabl e. Every 
P.�t�o�e�

i�erl f,b�e�\dJ::.e our 
VAN DUZEN & TIFT, CIncInnatI. O. 

THE BUII,DERS OF ALL D}DSC:RIPT'IO�N 
PUSEY" JONES CO. MA�XINEn y U�E� �y MANUr A� Wilmtntf1;on, Delaware. 

NOTltE to IJsers of Steam Pumps. 
We have receIved following letter In 

regard to one of our No.5" 1." ($16) steam Jet Pum� elevating 1 .. Inch pIpe of water .�
r
ns�n���tFh�S.b.�, 1883. "VAN DUZEN & tUIT.Citicinnatl,O.: 

.. Money could not buy the Jet of us unless another could be had. I would 
not give your No. £ •• L Jl for a $700 pump. equal distance fo raIse. 
.. N. A. Litchfield, Supt. Mich. Slate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $75' Capacities IOU to 20.000 gallons �erllour. State for what 
purpose w�,*-e: 'W���f% ':l�'lI�:sl',���i::,rt.·�. 

SEBASTIA.N, MAY ... CO.'S. 
. IMPROVED $60 

Sorew Cutting Lathe. 
to�s��g.,;Dfo��� '6�r:'�t�E 
DrIll Presses. Chucks, Drm •• Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. Catalogues mailed on appllca
cation. 

IS'- We.t ('earl �tl'eet, 
Cincinnati, Ohio. 

SPEAKING TELEPHONES. 
THE nn:RltAN BEI.I. TIII,EPHONE tonIPAN\', 

W.H. FORBES. W.R.DRIVER, TH1<o. N.VAIL, 
President. 'l'reasurll7'. Gen. Munagll7'. 

Alexander Graham lIell's patent of March 7, 1816, 
i:c1':gl� i'lI��'l:E�l o�o���fJrie¥e{ �����1i���t 
the voice of the speaker causes electric undulations correspondIng to the words spoken. and which articula· 
���s&,rg,':::I�:I���"<:f '}.�=��g�g�b�� ���c:��:i::i 
�::�I��i%i�;.se �at�f�a��:"����� I���abfr� 
����:.n,�u:��\n5e�re':,s���';,"�nc��a��.?ct �:fle�: 

This company also owns and controls all the other 

AR HAND GRENADE 
'FIR� EXTINGUISHER 

Iputts Out Fire Instantly. 
seee�torial n(,ticeln SCIlCNTIFIC AMERI_ 
CA>! 0 November 2'.d, 1884. Sen for circulars. Address 

• 
I 

Har n Hand Grenade Fire Extinguisher Co., 
.�, 205 VII abash Ave., Chlcp,go. 

<' I 10 Oliver St. Bostun, or 
____ ' f 

84 West Broadway. New York. 

telephoniC -inventions of Bell, Edison, Berliner, Gray, / -
Blake. Phelps, Watson. and others. WIhlER��' RUUU & RICHA RDSON. Manufacturers 

!fe1�p�g���ef'b�t����::t��,ab1�g,"a��W�T:lt�Oyr:;iems 
�f l'atent ood Working MachInery of every descrlp-�o;,. Fa .,Ities unsurpassed. Shop formerly occupied 

��nt' o¥ri::':��n'!:��tlY ur through the authorized _'�" BaL '" co., Worcester. Ma"s. Send for CataloJ(Ue. 
All telephones obtained except from this company. or 

Its authorized licensees. are lnfrlnltCments, and the makers. sellers. and users will be proceeded RJ(alnst. 
InformatIon furnished upon apl)lIcatlon. 
Address all communications to the 

AMEltHJA N IIEI,I, 'l'EI,IWHONE COilU'ANY' 9li lUill. Stt'eet. H081,Oll, ill a.s. 

POCKET 81 E8.' FULLY EFFICIENT. 
80 Per Oeu.1: of Ourreu.1: R.e1:uru.ed. 

1885 

BARREL, KEG, 
HOGSHEAD, 

AND 

Stave Machi nery. 
Over 50 varietIes 

manufactured  by 

E. & B. HOLMES, 
Buft"alo, N. Y. 

ICE MACHI'NES 
Of all "Izes, from 

ii) lb. per Hour to 
50 Tons per Day 

Binary AbsofDtion System. 
ECONOMICAL. 

SIMPLE, REI,IABLE. 
i!!end for Circulars. 

DclamalHr Iron Worksl 
16 Cortlandt at., 

NEW YORK, 11. S. A. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
P"bll.bed Weekly, fS.20 B Year; tl.60 81x MenU ••• 
Tills unrivaled perlodical,now ln Its forty.first yenr, 

continues to maIntain Its high reputatIon for excellence, 
and enjoys the largest circulatIon ever attaIned by any 
scientific publiQat.lon. 

Every number contalnsslxteen lar!\,e Jl8j1:es, beautifully 
printed, ele!\,antly lliustrated; It presents In popular 
style a descriptIve recl)rd of the most novel. Interesting, 
and Important advances In ScIence, A rts, and Manufac
tures. It shows the prolJl'ess of the World lnrespect to 
New Discoveries and Improvements, embracing MachIn
ery, Mechanical Works. Englneerln!\, In all branche8. 
Chllmlstry, Metallurgy, ElectricIty, LIJ(ht, Heat, ArchI
tecture, DomestIc EconomY,Agrlculture,Natural His
tory, etc. It abounds with fresh and interestlllJ( subjects 
for discussion, thought. or experiment; furnishes hun
dreds of useful su!\,gestlons for bUSiness. It promotes 
Industry, Progress. Thrift, aud Intelli!\,ence In every 
community where It Circulates. 

The SCIENTIFIC AMERICAN should have a ,place In 
every Dwelling, Shop, OilIce, I3chool, or Ubmry., Work-' 
men, Foremen. Engineers. Superintendents, Directors, 
PreSidents, OfficIals, Merchants, Farmers, Teacher�, 
Lawyers. PhysIcians, Clergymen, people In every walk 
and professlou in life, will derive benefit from a relrUIar 
reading of THE SCIENTIFIC AMERICAN. 

Terms for the United States and Canada, $8.20 a year; 
$LOO six months. Specimen copIes free. RemIt by 

Postal Order or Check. 
MUNN &; CO., Pnblishers, 

361 Broadway, New York. 

. T:E3I::JD 

Scientific American Supplement. 
THE ScmNTI1l'IO AMERICAN SUPPLEMENT Is a sepa

rate and distinct publicatIon from THre SCIENTIFlO AM
ERICAN. but Is unIform therewltb In Size, 'every number 
containing sixteen large pages. THE SCIeNTIFIC AM
]<.'RTCAN SUPPLEMENT Is published weekly; and Includes 
a very wide range of contents. It presents the most re
cent papers by eminent writers In aJl the princIpal de
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural HIstory, Geo
!\,raphy, Archlllology. Astronomy. Chemistry, ElectricIty, 
LI!\'ht. Heat,.Mechanical Englneer!ng, Steam and Rail
way Engineering, �lInlng, Ship BuUdlng, Marine En
gineering. Photography, Techhnology, Manufacturing 
IndustrIes, Sanitary Engineering, AgrI�lture, Hortl
�lture, DomestIc Economy, Biography, MedIcIne, etc. 
A vast amount of fresh and valuable luforma'tton per
taining to these and allied subjects Is given, the wbole 
profusely illustrated wIth engravings. 

The most important Engintre1'Ing WorkB, MechanIsms. 
and Manufactures at home and abroad are represented 
and described In tbe SUPPLEMENT. 
PrIce for the SUPPLIWENT for the United States and 

Canada. $5.00 a year, or one copy of the SCmNT11l'IC AM
ElUCAN and one copy of the SUPPLEMENT; both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIlI'JO AMEItICAN. 

'1'0 1'0l'eiICn SnbSClibel's.-Under the facilitIes of 
the Postal UnIon. the SCIENTD'IC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub
scribers in Great BrItaIn. IndIa. Australia, and all othe� 
British colonies; to France, Austria, Belgium, Germany , 
Russia, and all other European States; Japan. llrazil. 
Mexico, and all States of Central and South AmllrIpA. 
Terms, when sent to foreIgn countries, Canada excepted, 
", gol:l, for SClENTI1l'IO AMERICAN, one year; $9, gold. 
for both SCIENTI1l'JO �AMF.RICAN and SUPPLEMENT for 
one year. ThIs Includes postage, whIch we pay. RemIt 
by postal order or draft to order of 

MUNN & CO� 361 Broadway. New York. 

Porta.ble �ol.a.ge Batteries 
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