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BRISTOL'S 

RECORDING 
PRESSURE 

GAUGE 
FOR 

£STEAM, 
'VATER, 
GAS, 

OR 
AIR 

Pressure. 

INSURE"; 

Safety and Economy 
LOW PRICE 

makes the Recording 
Gauge a necessity in 
every well regulated 

Steam Plant, 
The Bristols' Mfg. Co. 

Waterbury, Conn. 

m= Something New in Belting� 
More flexible and nme times stronger than leather. Is 
not affected by wet, dry, or heat. Send your name and 
address for descriptiDn and price list to THE .i.lfIDG
LEY WIRE BIlLT CO. 0: BIlAVER FALLS, 
PENNA., U. S. A. Responsible agents wanted to sell 
tl1i:" new i nvention c overed by more than twenty patents. 
II:W' Name thi. paper. 

JENKINS BROS. VALVES! 
JENKIN� Hnos., 7l.John st., N.Y.; IO,jMilkSt., 

Boston; 21 North 5th St., PhiIR.: 54 Dearborn St., ChicagO. 

SCIENTIFIC AMERICAN 
MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMEXT can be had at this Office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

ELECTRIC MOTORS 
-]'OH-

.A.uu S�ECX.A.u 'VVC> "Fl.� 
Corr("�pond("Jl(>e Invited 1))' t hl· 

Crocker-Wheeler MotorCo. 
430 West 14th St., New York. 

}-lanufacturers of the 

PERFECTED MOTOR, 
Ad<1lowlel1�ed to 1 ... the l'talldard fOl' all high-class 

,,,ol'k ",,,'ht'l'e llf)-,Yer is required. 

S. S. WHEELER, 
President. 

F. B. CROCKER, 
Vice-President_ 

ICE-HOUSE AND COLD ROOlYI.-BY R. 
G. Hatfield. 'Vith directions for construction. Four 
engravings. Contained in Sr,IE�TIFIC AMEHICAN SUP .. 
I'U�;\tENT. a9. Price:'O CCHts, Tu lJe had at this office 
a.nd of all newsdealers. 

2to40:.P. The Motor of 19th Century � Can be used Al1Y Place, to do An1J :.. 11 �'\\ Work, and by Anu UHr. No Boilerl 
'" No Fire! No Steam 1 No Ashes! 

No Gauges! No Engineer 1 A per
fectly safe Motor for all placBs and 
purposes. Cost (j f operation al)()1(t o1le 
cent an hOHr to each inliicatfll horse 
po1ver. .For circulars. etc., address 

£ConOlDY. ReUabUJty, Charter Gas Engine Co. 
SImVUclty, Safety. P_ O. Box 14&. l'iterlin g, Ill. 
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The Idost Durablen Alignment. 
Eafnest Running and Most Silent. 

All type cleaned ni 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Yo, U. S. A. 

Send for Catalogue. 

OUR SLIDE TOP 
Glass Oil Cups 

are the" !-iitundard." 

Beware of inferior imitat ions. 
Write for complete catalogue. 

The Lunkenheimer Brass Mfg. Co. 

Victor Bicycles!!· 
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tion4 and for anything you 
could use a bicycle for. 

VIC'l'OIt� ARE BEST! 
Send for catalugue. 
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heat, lrimming and meuding the plate, etc. A minute 
description of bMh prOC'CSKeF, with numerous illustra
tions. A paper of great illtere�t to every printer. By 
Thomas Hulas, F.C.S., F.I.C. SCIENTIFIC AMERICAN 

SUPPLEMENTS, 773 and 774. 10 cents each. 

COMPTOMETER 
ALL ARiTHMETICAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by using the C03-1PTOl\lETER, 

Saves 40 per cent. of time. 
E n  ti r e  r eI i e  f from mental 
strain. Ada ptt:!d to all com
mercial and scientific compu
tations. Send for circular. 

FEL T &. TARRANT MFG. CO., 52-56 Illinois St., Chicago. 

THE FORUM. 
'J'he FOl'en10�t Itevie,,., of the Uppermo!llt Sub
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leaderlj of Opill]('n. lts I'ange iiS as wide as the interests 
of educated Americans. 'l'he topics rl iscnssed include 
Politics. Literature, Religion, Social SCience, lJomestic 
Economy. the Sciences, as they touch and afl'ect social 
develupment, and espeCially that la.r�e group of subjects 
of pressing concern In Arnerlpan hfe that are insome 
phases pCJlitieal, in other pha:';PR fPligious. and in others 
social, such as 'l'he ManagenlPtlL ot Railroads, The Con
federation� of IJabOl., r:I'he Church and the Masses, and 
T*��\�(�iiu':\I is more frpqucntl:y quoted by the best 
newspapers, American and linghsh, than any other 
American publication. Its contribuV,)fS innlude more 
than :mo of the toren,ost writel':, in the world. 

THE .'(H{LU, NEW YORK. 
1)0 cents n copy . $5.00 It yea)'. 

PATENTS! 
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()atioJl ot the �CIE�TIFIC A_\ll!.:JUC'AN, cuntinue to ex
amme improvements, and to act as boliciturs of Pateuts 
for �n\,prllor�. 

III this liue r,! lll1Sillt'''::< 1 iJey have bad Jnrtv-Oll.f yellr • .,T 
',J"}Jtnencc. and lloW lJ�tve HW'Qltaled jacLlltus for the 
preparation of Patent I)("awin!.!s. Bpecifications, nnd tile 
pru�ecution ,of r\ ppdC;trl(,IlS for Patent" in till' Cnited 
States. Canada. and 11 oreign Countries. Messrs • .\1 nnn & 
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cure them i directions concerniIig Labels, COpyrigljits, 
Designs, Patents, Appeals, Reissues Infringements, As
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free oJ charge. a Synopsis of Foreign Pa
tent Laws. showinc- the cost and method of securing 
patents in ali. the principal countries of the world. 

MUNN &: CO., Solicitor .. of" Patent_, 
361 Broadway, New York. 

BRANCH O�·FICES.-No. b'22 and 6U F Street, Pa
OW" Building. ne&r 7th Street, Washington, D. C, 

Catalogue free. Address Typewriter Department, 
POPE 1lI}l�G. (;0., Ro�t()n. New York. Chicago. 

H. W. JOHNS' 
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FIRE-PROOF, NON-CONDUCTINQ 

OOVERINGS., 
FOR FURNACES, HOT-AlA PIPES, ETO. 

U- 53 PER CENT. OF FUEL SAVED .... 
DESORIPTIVE PRICE LIST. FREE gy MAIL. 

H. W. JOHNS MANUFACTURINC CO •• 
SOLE MANUFACTURERS. 

".BE8TOS ROOFING, BUILDING FELT, ETC. 
8EQTIONAL PIPE I: BOILER OOVERINOS, STEAM PAOKING., .TC. 

LIQUID PAINTa, FIRE-PROOF PAINT8, OOATINGS, ETO. 
87 MAIDEN LANE, NEW YORK. 

OHICAGO. PHILADELPHIA. LONDON. 

CUTLER DESK 
BEST IN THE WORrLD. 

A,CUTLER & SON. 
• BUFFALO, N.Y .• U.S.A. 

I �;;iU:;;:bJief'or�li con 
cerns employing 
ntg htwatchmen. 
Send for circulars 
to E. IMHA1;RER, 

2875,206 B'way New York. 

THE AMtRI�AN U�� TELErH�NE ��I 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th,1876, No. 174,465, and January 30th, 

1877, No, 186,787. 

The transmi�sion of Speech by all known 
forms of Electric Speaking Telephones in

fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish· 

en by it or its licensees responsible for such 
unlawfl1l u�e. and all the consequence� 
thereof. and liable to suit thf'refor. 
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Jr.JiOMPlLEHIGHAI/U<AMERICANST PHILA �. 

NATZONAL 
STEEL 

TUBE CLEANER 

TEMPERING STEEL FOR CANNON 
and Projectiles.-By Watson Smith, F.C,S. A descrip
tion of the Feodossef process. with a discussion of its 
merits. Contained in SCIIC\"fIE'IC AMERIC��N SUPPLE
MEN'l'. No. 7 5�. Price 10 ceuts. To be had at this 
office and from all newsdealers. 

The most 8uc('e�8ful Lubricator 
for Lool'e JJulleY8 In U8e. 

VAN DUZEN'S PATENT 
OSE PULLEY OILER 

recommended by those 'who have 
the pa.st four years. Prices 

Every user of machin· 
have our .. Catalague No, 56," 

free. Mention this paper. 
TA.N D'(;ZEN & TIFT, CIncinnati, OhIo .. 
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Machinery. Flour Mill Rolls Ground and Grooved. 

2nd � MACHINERY H 
N. Y. Mach'y Depot. Bridge Store Iii. Frankfort St., N.Y_ 

RANKS THE HIGHEST 
Endorsed by the best Engineers. 

CHALMERS-SPENCE CO. 
Office. �9 Liberty Street. 

Works, 419-425 E. Eighth St • .N ew York 

� THE FRED'K CRANE CHEMICAL Co SHORT HILLS. N. J.-BOX SIA" • 
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J APANS.AIR DRY ING. ENAM ELS, TRANSPARENT. FOR METAL AND WOOD, PRDO F AGAINST 
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very light. Also manufactUrers 
of the Standard Hydrau
lic Passenger and Freight, 

Steam and Belt Elevators. 
Otis Brothers & Uo., 

38Purk Row,NewYork 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. �tock Dea!ers. 

THE EASTMAN COMPANY, 
Send jor Oatalogw:. nU('[Jl'..',sTEn,])l, r� 
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J Citutific �tllttitau 
ESTABLISHIlD 1�46. 

The most Popolar Sdentilic Paper in the World. 

Only $3.1111 It Y "n.-, includinll l'08tage. Weekly. 
t1� Nunlbers a Year. 

ThiN widely cll'clllated and splendidly Illustrated 
paper is pub istl.fd weekly. Every number contains six� 
teen pages of useful iofOimution and a large number ot 
orjginai engravln7s of I ew inventions and discoveries, 
represellting Engineering Works, Steam .\1 achinery, 
New Inyentions. Novelties in Mechanics. ManufllctureE!. 
('nemistry, h:lectricity. Telegrapby. Photography, Archi
tpdure. Agriculture. HortIculture. Natural History. etc. 
Complete List of Patents each week. 

Tt"rllls of �Ub8C .. iptiolJ.-One copy of tha SorEN. 
TIFJC AMERICAN will be sent for one upn,r-52 numbers

postage prepaid. to any subscrIber ill the United States, 
Canada or Mexico, on receipt of rhn'e dulll1l''' by the 
publisbers: six montts, $1.50: three months, $1.0U. 

Club".-Special rates for several uameR, and to Post 
Masters. 'V rite for part!culars. 

'l'be safest way to remIt is by Postal Order, Draft,-.'IT 
Express Money Order. Monl�y carefully plllced inside 
cf envelopes. securely sealed, and correctly addressed 
seldom goes astray. but is at the sender's risk. Ad.
dress aU letters and make aU orders, dran� etc .• pay· 
able to 

�UNN &; COo, 
361 Broadway, New York. 
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Scientific American Supplement. 
This is a separate and distinct publicatIon from 

THE SCII��1'!FlC AMERICAN. but is unif,)rm therewith 
In Size, every number containing sixteen large pages full 
of' engravings, many of whlch are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCl!f.:-..:TlFIC Al\II1RICAN SUPPLICl\IlJ':�:Tis publisbed 
weekly, find includeB a very wide range of contents. It 
presents tbe most recent p. !?rs by emin.:nt writers in 
all the prineipal de partments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy. 
Natural History, Geo�raphY. Archreology. Astron .... my" 
Chelllistry, ElectriCity, Lig-ht, Heat, .:\lechanical E' -;i
neering. Steam and Railway Engineering. :\lining, 
Ship Building, l\lal-ine Engineering. .Photography. 
Tectmology, Mitnufacturing I ndustl'les, Sanitary En
gineering. Agriculture, Horticulture, DomestIC Econv-

I my, BiograptlY, Medicine, etc. A va&t ·.muunt of fresh 
I and valuable information obtainable in no other pub

lication. 
The most imp0rtant E'U{Jineering Works. 1\1 echaniems. 

and Manufactures at home ann abroad are illustrated 
and de�cribed in tbe SuPp LEME�T. 

Price tor the SPP1'LEMENT for the United States and 
Caoada, $5.UU a year, or one copy of tbe SCIENTIF[c AM
EHICAN and one copy of the SUPPIJEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by pustal order,express money order. or check. 

IUUNN &; (�o., 361 Broadway, N. Y .. 
Publishers SClII:NTIFIfJ Al\IEltlCAN. 
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Building Edition. 
l'HE SCIENTIFIC AM ERIC AN ARCHITECTS' AN':> 

BtJILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies. 25 cents. .Forty lHrge quarto pages. �qual 
to about two hundred ordinary bl)ok pages; forming a 
large and splendid lUa2'o.lzine of Architectln'e, rich
ly adorned with elf-gaut plates in col()l'S. and with other 
tlne engravings I illustrating the most interesting ex .. 
amples of modern ArclIftecturul Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latpst and best plans for private resi
dences. city and country, including thotle of very mod
erate cost as wen as the more expensive. Drawings in 
perspective and in color are given, tug ether witb full 
Plans, Spec.fications, Sheets of Details. Estimates. etC. 

The elegance and cheapness of this ma�nificent wurk 
have won for it t.he I Jur"est Cil'culatifln of any 
ArchlteCmral publication in the world. Sold by aU 
newsdealers. $2.fiO a yea!. Remit to 

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