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~dverfisements. PATENT RIVETED MONARCH RUBBER BELTING. v GE&WEI\};,‘&%?'
e dnes sah fussrian =2 hapinaline Best in the VUold. Wi o ENCINE s

{About eight words to a line.)

bngravings may head advertisements at the same rate
per hne) by meaxuremmt, as fhe letter press. Adver-
8 must be 7 atp tion office as early

as Thursday rnoriing to appear in next issue.

Specially adapted for PAPER MILLS, SAW MILLS, THRESHING
MACHINES.

THE GUTTA PERCHA and RUBBER MFGCG. CO,,

New York, Chicngo, San Francisco, Toronto.

BURNHAM'S 'SELF-ADJUSTING SWING CHECK VALVE. o

Users of Check Valves will please note the advantages theseValyes possess

OBTING UNIVERSAL

over all others,
wears, the yoke that passes around the seat moves away from -
the seat in proportion to the wear of the Disk, thus causing a-
uniform wear ofthe Disk until said Disk is comp ietely worn out,

JENRINS R ROSs.,
New York. Send for Price List*“A.” 79 Kilby St., Boston,

QLUMBIA|BICYCLES]

Hmu-h;lalisu |_L . T:TRi(Y( LES
; -'?\"'::*'YEEK [ERCR ..gLe went free -

" macneme | THE POPE MFG - CU""
b cheaco. | 997 WASHINGTON 5T,
i BOSTON, MASS.

71 John Street,

i
The “* MONITOR.”’
i A NEW LIFTING AND NON-
LIFTING INJECTOR.

Best Boﬂer Feeder
in the
Greatest Range
yet ohtained. Does
not Break under
Sudden Changes of
Steam Pressure.

Also Pateut

EJECTO ns
Witer Elevators

INJECTOR

_FOR BOILER FEEDING. ;

d Operated by one handle. *

WILL LIFT HOT WATER,

POBITIVE ACTION GUARANTEEO UNDER

ALL CONDITIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 26 FEET. SENO FOR DESCRIPTIVE CIRCULAR.

OFFICES AND WAREROOMS:

Phllada ,12th & ’I‘léompson Sts. Ng:v York, 183 Liberty

Boston, 6l Oliv: ree
Amzusba.(}a. 1026 Fenwick St. Dg)‘:;wer, Col., 438 Blake

San F‘mnclsco, Cal., 2 Califor-
(,hr’ago, 111, 24 Lake St.

Mallant’s Dot Gl s

SOLD BY THE POUND.

U'hey cowbine the brass seat and rubber !
disgks, W guarantes them to weigh more
than any others in the market.

Bamplos sent *or trial, ;

= OLLAND & THONPSON, Mamfacturers,
21?7 RIVhll ST., TROY. N. Y. ) !

 Curtis Pressure Reﬁulator r

FOR STEAM AND WATER, !
Is m ade entirely of Metal. Occupies the
same space as & Globe Valve. It has no'
glands or packing, and isa lock-up valve.

CURTIS STEAM TRAP

Hona main 'mlvp mm_i.dg .Ang_alr valve.

CURTIS RE(xULA POR CO.,
854 Beverly #t., Boston, HMaan. .

'HW.JOHNS’

ASBESTOS
PACKINC.

Our improved elastic Asbestos Piston Rod Packing is
made from the best quality of pure Asbestos fiber,and '
is the most perfect, compact, and durable Packing ever |
produced for locomonve. mar. ﬁne. and other engines.

Asbestos Wick MPaclking
Asbestos Mill Bonr:l 'and iheutl-lnz,
Ash(‘~[0i Gaskets and Rin;
Asbestos and Rubber ’I‘npe and Cloth.

Asbestos Boiler Coverings.

Our Asbestos Cement Felting is the most effective and
durable Non-conducting covering for Steam Pipes, Boil-
ers, Stills, and other Steam-Heated Surfaces.

Asbestos Hot Blust Cement Felting,
Asbeatos Air Chamber Coveri |mr,
sbestos l.ocomotive Laggin
Ashestos and Hair Woven th,.»

ASBESTOS ROOFING.;:
Asbestos Building Felt.

Asbestos Cloths, Cord, Twine, Yarn, and Sewing
Twine, Asbestos Gasket and Retort Cements, etc.

LIQUID PAINTS, AND PURE COLORS,
DESCRIPTIVE PRICE LIST AND SAMPLES FREE.

H.W.JOHNS MF'G CO,,

Sole Manufacturers,
87 Maiden l.ane, New York,
175Randolph St., Chicago. 170 N. 4th St., Philadelphia. '
Billiter House, London.

PATENTS.

MESSRS. MUNN & CO..

amine improvements, and to act as Solicitors of Paients i
for Inveniors.

In this line of businesa they have had forty years
experience, and now have wunequuled fucilities for
the preparation of Patent Drawings, Specifications, and '
the prosecution of Applications for Patents in the
Cnited States, Canada. and Foreign Countries. Messrs.
Munn & Co. also attend (o the preparation of Caveats,
Copyrights for Books. Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All buginess

intrusted to them is done with special care and prompt- .

ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about 1’atents and how to pro-
cure them; directions conceminz Labels, Copyrights,
Designs, Patents, Appeals, R , Infring 1ts, As-
signments, Rejected Cases, Hints on the Sale of Da- |
tents, ete.

We aigo send. free of charge. a Synopsis of Foreign

Patent Laws. snowing the cost and method of securmg
patents in all the principai countries of the worid.

MUNN & CO.y Solicitors of Patents,
§6 Broa.dwg New York.
BRANCH OFFICE —Corner of F aud Tth Streets,
Washingion, D. C.

. Send for catalogue.

Patent ollers, Lu.
bricators, ete,

C COMPANY,

92 & 94 Liberty St., New Vork.

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE COMPANY,

‘W.H. vouBES, W.R.DRIViR, THEO.N.VAIL,
President. Treasurer, Gen. Manager.

Alexander Grabam llell's patent of March 7, 1876,
owned by this company, cuvers every form of apparatus,
including Microphones or Carbon Telephones, in which
, the voice of the speaker causes . electric unduiations
correspondmg to the words spoken, and wbich articuia-
tions roduce simi ar articulate sounds at the receiver.

Phxl.mdelphm Illustrated Price List free to any address

= CARY&MD N =
i3 ccHlPTiON S A
E*.-'ER &STEEI.SPRINGS NEWYORK CITY

CRATEFUL-COMFORTINC.

EPPS’S GOGOA.

BREAKFAST.

NATHAN MANUFACTURIN

STEEL WIRE ©

234 w.29.ST.

The most important claim is, that as the Jenkins Disk

H

i We are also the sole manufacturers of the CKLEBRA'TED

P E c'r ACLES Borometers, %gf}nom;&en.ﬁl’no-
For Conveying Qlasses, erggg o b e
opes. Telescopes., .
‘Water and Liquid. [ VALMS.LI‘vY O Eacessors 1o 1. & J. Beck

— FROW 1648 BWING
B B 5,000 D3Ry
aalr FRICTS
FLEN&RF D CM
AEREL CATION,

) 1'GWELL
. MASS, UBL

CABINET WOODS

AND MAHOGANY,
GEO. W. READ & CO.,
BAND AND VENEER SAW AND CUTTING MILLS,
186 to 200 LEWIS STREET, N, Y.

L

‘\TENT

(OLD ROLLED
SHAFTING.

The fact that this shafting has i per cent. greater
strength, a finer finish, and is truer to gauge, than an
otherin use renders it nndoubtedly the most economic

* COLLINS' P> 41.COUPLIN G, and furnish Pulleys, Hangers,
etc., of the most ap, mved styles. Price list mailed on
s.ppficatwu to ONES & LAUGIILINS, Limited,
Try Street. 2d and 3d Avenues, Pittsburg, Pu.
Corner Lake gud Canal Sts., Chicago, )1.
§F~ 3tocks of th\s snaftm%m store and for sale by
FUL FITZ, Boston, Mass.
Geo. Place M achinery Agency 121 Chambers 8t., N. Y.

PHONOGRAPHY or Phonenc Short Hand Catalogue
of works by Benn Pitman and Jerome B. Howard,
. with alphabet and ulu-qt"utmn for beginners, sent on ap-
phcxmon A durey

PH GRAPHIC IN S’I‘ITU’I‘E Cmcmnan, Olno.

THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.

Incomparuble in cheapness and effi.

ciency. Needs no care or skill; cannot

get out of order; has no moving parts.
A superior Five Pump.

-ly Instantaneous a nd powerful, ever ready.

Available. ‘wherever steam pressure can

ommissiener of Patents and the U. 8. Circuit Court

have decided this to be the true meaning of his claim;

the validity of the patent has been sustained in the Cir-

-cuit on final hearingin a contested case,and many in-

| junctions and final decrees have been obtained onthem.
This company also owns and controls all the other

telephonic inventions of Bel], Edison, Berliner, Gray,
Blake. Phelps, Watson, and others.

d. for pumping any kind of liquid
(hot cold sandy, impure, etc.). We make

ten sizes, prices from $7 to $75. Capaci-
ties from’ to 20.000 gallons per hour.
State for what purpose wanted and send for Catalogue
-of *“ Pumps.”” Vun Duzen & Tift, Cincinnati, O.

“By a thorough knowledge of the natural laws which
%ovem the operations of digestion and nutrition, and ;
v a careful applcution of the fine pronerties of weil- |
selected Coco3, Mr. Epps has provided our breakfast
tables with a dellca,te]y flavored beverage which may
save s many heavy doctors’ bills. It is by the judicious

use of such articles of diet that a constitution may be

in connection with the pub. |
lication of tne SCIENTIFIC AMERICAN, continue fo ex-'

Descriptive catalogues forwarded on application.)

Telephones for I'rivate l.ine, Club, and ocial systems
can be _Frocurea directly or through the authorized
agents of tne cumnaug

All telepnones obtained except trom this company, or
- its authorized licensees. are infringements, and the
* makers. sellers. and users will be proceeded against

Information furnished upon apdlication.

Address all communications to the
A'VlElll(,‘A N BELL TELEPHONE COMPANY,

93 DMlilk Street. Boston, Mass,

gradually built up until strong enough to resist every !

endency to disease. Hundreds of subtle maladies are :
floating aroand us, ready to attack wherever there i8 a |
weak point. We may #scape many a fatal shaft by keep- |
ing oureelyes well forhﬁe:l with pure 'h'.luud &nd a prop- :

- #rly nouttahed frame ' — el Service Fugs

| Made simply with boiling water or m11k Sold only in
half-pound tins by Grocers, labeled thus:

JAMES EPPS & CO., Homeeopathic Chemists,
London, England.

]

| SUPPL TER I“RO‘\[
TTYDRANT TRES
thoehes
_A'mf’xeii’ cut shows

JI‘rmu lavaluable for
TLALLE Printing Prouses, ]

i Turning Luthes, Seroh
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Eul- tu .JCIZG sl per minute,
Ferrv
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Factoried
Stearo Baoaty,
in Towns, And ¢
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Filtoirs are
ictiom and operaiien,
stand wny pressore, the B
’Hrmun;, materid, i9

le, grd can e ciedeed

nu pxtm ins
Lilia, 18 ooi
. eotnpact, slea
-t uny presgure of water i
cabove 15 b wt #1h pres.g
D wure hasdhor
. <apa['1|3 H d
power.  Pri From 315
i THE BACKUS WATEE \&OTOH CD., Hewark, K. J.

uteu afreLoglly remoying all
xm uritles f"nm h

ing paper you saw n.d\-'crrne—
ment in, to

THE NEWARK FILTERING COMPANY,
141 COMMERCE ST., NEWARK, N. J.
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CUTLER’S POCKET IN HALER

AND

IRON BLOWEN,

INHALANT.

A curefor Catarrh,Bron- :
chitis, Asthma, and al dis= |
exszes of the Throat and
. — Lungs—even LCoRAuMp-

tion—if tuken in geascn, 1t will bresk up u Cold at
nnea, It is the King of (aogh Medicines, A few
Inhalationy will eurrect the most fenyive Hrenth
It may be eurried a9 handily ws g penkaife, aod s zuar—
anteed to secomplish vll thit is chiimed forit, -

Af B preventive it is in truth the*magical Amulet ™
with which nne may bid defiance to Chelern, Veiime I*’P“E'f‘r
ani Akl Miasmutiec and Infretiouy diveuses,
H.:)mu?:hi{ltnsh’d tnownricus hospitals Aad locelitfes in- -
fected with Malarig, smafi Por, iphtherid, ric,, and of ¢
the great numner of POTEOIE, includine Phyaiciarg and §
Nurse2, who used Lhe
ane 15 known to have heen attecked with any of the dis-
. eRses Lo which they wers exposed.

- Patentad through the agency of the HCINNTIFIO
- AMERICAN in 1%i3, this Inbaler has since had & larger
o und maore oxtensive sale than any Medienl Tnetrument
Cover Invented. It 18 the oniy Tolhipley approved by
- physiclane of every school, und indorsed by tae wennid=
card medical jnurnnly of the world, ATl niheen in
Cthemarketare either worth lesssubstilutes orfraudu-

Clenr lmltﬂ.tioni_'
e ADOANHY in mse,
fr1r§l1 {Hi), U_V mm‘ #1.25.
CARMITH &),
414 M.m}.ug.m “'-‘st, ‘Buffaln N. Y.

PDBI‘I‘IvL B ILASI.

IRON REVOLVERS, PERFECTLY BALANGED,

Has Fewer Pa.rts than any other Blower,
\\\\ . H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
E S TOWNSEND, Gen. Agt., 22Cortland St, ,9Dey B,
KE & CO., Sellmg Agts., 22 Cortland’ Street,
JAS BEGGS & CO., Belling Agts 9 Dey Street,
NEW YORXRK. "
SEND FOR PRICED CATALOGUR.

1

WM. A. EARRIS,
Providence. I2. 1. (Park 8t,), Slxmmutes’wnlkWest fromstation.
Original and Only Bnilder of the

-HARRIS-CORLISS ENCINE,
With Harris Pat. Improvements, from 10 to 1,000 H. P
, Send for copy Engineer's and Steam User's:
I Manual. By J.W. Hill, M.E. Price $1.25.

RﬂllSTDNE VARIETY LATHE.

Latest improved Rotary
Al Stationary Bed Plan-
£ra anid Pusz  Planers;
LPand  Sawa;  Wurdwell'y
Fufent Soiw Bench Dowel
Muchine; {bair Machine-
:f'; Boiler Machinea, ote,
130 e Stock o Eeem U
B, Jurid Mochinery alweys on
= hand, Hend for catalogpun,
and ptate fust what you wantto ROLLAFONE MACHINE,
CO., 48 Water 5t., Fitehbury, Mans.

meg Seibert Gylnder 0l Gup o,

| : Mannfacturers of il

Cups for Lecomotive,
o NMnvige, nand <tationa ry
Engire Cylinders, undor
the ‘-c‘lbelt and (,«uu..u

mHold by Drugg qrs

“IT PAYS to sell our Rubber Stamps. Free catalogue to
—— Agents. FOLJAMBE & CO., Cleveland, O.

THE DINGEE & GONARD C0’S

BEAUTIFUL EVER-BLOOMING

ROSES

( ur ealSpenialtyi 1swmwm and distribusing
"‘b—we eliverstiong Pot I au B, HLlT.aLhJB for
unmedune 1l il at all Fos: Offic s.
o Splendid Yarietics, your <'Im1<'e, alllabeled. for
813 12 for 823 35 for 853 100 for 812, Also,

UTHER VARIETIES 2,3,& [0FORS 1

according tovalue. Send for our New (uide, 76 pp
elegantlyillus. and choose from over 500 finest sorts

Address, THE DINGEE & CONARD CO.,
Rose Growers, West (Rrove, Chester Co., Pa.

Leffel Water Wheels,

TAKE KOTICE.

‘ 4 E The “Sight Feed” is owned .
gi-xwuuivlpu T l"th‘d Cun par %ﬁe With Important Improvements.
Andee Lowel ecirion e -
Uniteq Sintes ‘bmm"éouré‘ Dis. . 11,000 IN SUCCESSFUL OPERATION

trict of Massachustts, Feb. 23, 82
All parties. exce ]]JJL those duly li-
censed by us, are hereby notified to
desist the use, manufacture, orsale
of infringing Cups, as we shall vig- -
orously pursue all infringers. '

2% The Seibert Cy'tnder Oil Cap Co.
35 Oliver Street, Boston, Mass,

FINE NEW PAMPHLET FOR 1883
Sent free to those interested.
JAMES LEFFEL & CO., @&
Springfield, Ohio.
1 110 Liberty Sty N, Y, City,

© 1885 SCIENTIFIC AMERICAN, INC

The Scientific American.

“THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

! Published Weekly, $3.20 a Year; #1.60 Six Menthe.

This unrivaled periodical, now in its forty-first year,
. continues to maintain its high reputation for excellence,
 and enjoys the largest circulation ever attained by any
| scientific publication.

Every number contalng slxtenn lergs papgod, beantlfnily
atem; emegantly {llustrated; it presents in popular
style a descriptive record of the most novel. interesting,
" and important advances in Science, Arts, and Manufac-

| tures. It shows the progress of the World in respect to

New Discoveries and Improvements, embracing Machin-
ery, Mechanical Worhs, Eugincering in all branehcs,

| Chemistry, Metallurgy, Electricity, Light, Heat, Archi«
' tecture, Domestic Economy, Agriculture, Natural His-
tory, ete. It aboundswithfreshand interesting subjects
- for discussion, thought, or experiment ; furnishes hun-
: dreds of useful suggestions for business. It promotes

Industry. Progress, Thrift, and Intelligence in every
community where it circulates.
The SCIENTIFIC AMERICAN sbould bave a place in

! every Dwelling, Shop, Office, School, or T.ibrary. Work-

. men, Foremen, Engineers, Superintendents, Directors,

- $1.60 six months.

—+

it. his heen :

INHALER g8 & preventive, not

i Presidents, Officials, Merchants, Farmers, Teachers,

Lawyers, Physicians, Clergymen, people in every walk

| and profession in life, will derive benefit from a regular
Carbolate of ITodine .

reading of THT: SCIENTIFIC AMERICAN.

Terms for the United States and Canada, $3.20a year;
Specimen copies free. Remit by
: Postal Order or Check.

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

T EX M

. Scientific American Supplement

THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa-
: rate and distinct publication from 'TH& SCIENTIFIC AM-
ERICAN, but is uniformtherewitb in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
FRICAN SUPPLEMENT is published weekly, and includes
a very wide range of contents. It presents tbe most re-
cent papers by eminent writefs in all the principal de-
partments of Science and the Useful Arts, embracing
Biology, Geology, Mineralogy, Natural History, Geo-
graphy, A rcheeology, Astronomy, Chemistry, Electricity,

. Light. Heat, Mechanical Engineering, Steam and Rail
- way Engineering, Mining, Ship Building, Marine En-
. gineering, Photography, Techhnology, Manufacturing

Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biograpby, Medicine, etc.

« A vast amount of fresh and valuable information per«

taining to these and allied subjects is given, the Whole
profusely illustrated with engravings.
The most important Engineering Works, Mechanisms,

: and Manufactures at home and abroad are represented

and described in the SUPPLEMENT.
Price for the SUPPLEMENT for the United States and

* Canada. $56.00 a year, or one copy of the SCIENTIFIC AM-
- ERICAN 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 SCIENTIFIC AMERICAN.

‘T'o Foreign Snbscribers.—Under the facilities of
the Postal Union.the SCIENTIFIC AMERICAN is now sent

. by post direct from New York, with regularity, to sub-
. scribers in Great Britain. India, Australia, and all other

| British colonies ; to France, Austria, Belgium, Germany,

| 'Russia, and all other European States; Japan, Brazi,

Mexico, and all States of Central and South America,
Terms, when sent to foreign countries, Canada excepted,

! $4, gold, for SCIENTIFIC AMIRICAN, one year; $9, gold,

| for both SCIENTIFIC AMERICAN and SUPPLEMENT for
i one year. This includes pcstage, which we pay. Remit

by postal order or draft to order of
MUNN & CO., 361 Broadway, New York.

PRINTING INKS,

B *‘Scientlfic Ameriean™ 1y primed with CHAS,
ENEU JOHNSON & CO.’s I\K Tenth and Lom-
batd Ste. Phila.,and 47 Rose St., opp Duane 8t., N. ¥
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