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tisements at th e same rate per agate line, by measure-
ment, a8 the letter press. Advertisements must be

received at publicatien effice asearly as Thursday mern-
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INSTALMENT BONDS.

Thirty-ninth Annual Statement

—OF THE-—

ational [,ife [nsurance (o

MONTPELIER, VERMONT.
January, 1889.

Premium Receipts in1888.... ....... ®1,281.172.37
%‘nttereét and tot}(ljer Recehlpts in 1888. P h({a3(§%gé
'otal Keceipts during the year.. +041,537.
Paid to Policy-helders, and fer Ex-
penses, Taxes, etC.........ccc.... 942,050.75 -
Assets January 1,1889.. 5,194,112.29
Tetal liabilities 4,373,253.83
Surplus by Verment, New Yerk and
................................ 820,858.46
Sur; lus by Pennsylvania and Mary-
and Standard.................... 1,1 3135.53
Policies in force, 16,850, insurin 32 312 03.00

Pollmes issued and revived in 1886

5013 inSuring. ....covvniiiveeaiins

The Interest Receipts of this Com

its Death Lesses by mere than $19
CHARLES DEWEY, President,

EDWARG)E » l%\ EYE%’)ice resident,

0. . Secretar

. C. H.UGHTO].% T'remsurer.

BUSINESS FOR SALE.

The HENRY SOFFE Manufacturing Com-
pany, 179 Grand Street, N. Y. City, manufacturers of
BRASS FAUCETS and PLUMBERS’ MATERIALS.

This {s the eld established business eof the late Henry

1,976, 3588.00
Bany haveexceeded
,000!

Self- ing Faucet.
tail trade,
1wo er three practical men whe understand working in
hirass—the basis for a large business. The reasen fer
etling, the present president and treasurer, R, .J.
I'hampson, has notthe time te giveit that it requires.
Address or call on R, J. Thempson, of the Thompson
& Bedford Ce., Limited, 128 Pearl Street, N Y. City.

Rubberite |Metallic Paint

Is FWire and Water Preef, keeps Iren frem rust, Weed
frem decay. Is net affected b
acid er alkali selutions. 1sunexcelled fer Tin and 1ren
Roofs, Cars, Bridees, VWharfs, Hulls, Iren Clad, Brick,
and \Weeden Buildings, and all werk wherewear is re-
quired. The basis is linseed eil. asphaltum, and vulcan-
ized India rubber combined with the best 1puzments
It is net an experiment, wut has been used for years.
We wish te establish agencies with respensible parties.

For samples and prices address

Eagle Paint & Varnish Works,

P. 0. Box 30, Pittsbur__gl'_\_,_P_a_.

RIDE GYCLES!

VICTORS ARE BEST!

Bicycles, Tricycles, and Safeties,

Send f er free illustrated
Catalegue.

Overman Wheel Co., Makers,

BOSTON, MASS,
ELECTRO MOTOR. SIMPLE, HOW TO

muke. ByG.M. Hepkins.—Descriptien ef a small electro
meter devised and constructed with a viewt e assisting
amateurs te make a meter which might be driven with
advantage by a current derived frem a battery, and
wbich weuld have sufficient pewer to eperate a feet
lathe er any machine requiring net ever one man pewer.
with 11 figures, Centained in SCIENTIFIC AMERICAN
SUPPLEMENT, Ne. 641. Price 10 cents. To be had at
this oftice and from all newsdealers.

STEEL DBALLS.

For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
Ground, and Burnished, frem
3-161in. te 2 ih. diam eter.

1n quality and density ef metal,
n unifermity of temper, and in ac-
- curacyand nicety of finish warrant-
ed unequaled.

§F~ Semples and prices on applice-
tion.,

We have quite an extended re-

Siman Rolling=Machine Co., Fitebhurg, Waes,

THE PHONOGRAPH.--A DETAILED| ..

descriptien of the new and 1m%-

nograph just breught eut by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Ne. 632, Price 10 cents. 10 be had at this
office and frem all new saealers.

eved ferm ef the phe-

NEW CATALOCU
— OF——
VALUABLE PAPERS

Centained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free oj cherge te any address. .
MUNN & LU., 361 Bron(l“ny. New York.

ATLEABLE

AMD FINE GRAY IRON ALSO STEEL
"l CASTINGS FROM SPECIAL

FINE mmme e pA
FINISHIN

]TM LEHIGH AV s &AMERK:AN ST PHILA. B

PATENTS.

MESSRS. MUNN & CO., in cennectien with the publi-
catien of the SCIENTIFIC AMERICAN, centinue te ex-
amine imprevements and te act as Seliciters of Patents
for Inventers.

1nthis line of business they have had forty-on- years
experience, and Dew nave unequale® facilities fer the
preparation of Patent Drawings, Speciticatiens. and the
plosemtuu of Applicatiens fer Patents in the United
States, Canada, and Fereign Ceuntries. .Messrs Munn &
Ce. alseattend to the preparation ef Caveats, Cepyrights
for Beeks. Labels, Reissues. Assignments. and Reperts
en Infringements ef Patents. All business intrusted to
fhem is dene with special care and premptness, en very
reasonable terms

A pamphlet sent free of charge, on applicatien, con-
taining full information about Patents and how to pro=
cure them; directions cencerning Labels, Copyrights,
Desuzus Paxents Appea]s Reissues, Infringem ents, As-
signments, Rejected Cases, Hints en the Sale ef Pa-
tents, etc.

‘We aise send. /reeof charge, a Synepsis ef Fereign Pa-
tent Laws, shewing the cost and methed of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Breadway, New York.

BRANCH OFFICKS.—No. 622 and 62¢ ¥ Street, Pa~

cific Building, near 7th Btreet, Washington, D. C

%9 centslnlme.

Soffe, .ind carries with it the patent fer the Henry Seffe -

and a first-class eppertunity is effered te .

y heat er celd, salt water, -

JTERNSHI

EEST IN TEHE WORILDDD.

THE GUTTA PERCHA AND RUBBER MFG. CO.
35 Warren Street, New York.

San Francisco,

Chicago,

PNEUMATIC DYNAMITE TORPEDO |
Gun.—An exhaustive account of this new weapon and :
of the experiments made with it; aleng with a descrip-
‘tien and illustratien ef a Droposed dynamite cruiser.
with6 figures. Contained in SCIENTIFIC AMERICAN SQP-
PLEMENT, Ne. 593. Price 10 cents. Te be had at this
effice and 'frem all newsdealers.

JENKINS’ AUTOMATIC AIR VALVE

We de away with the expan-
7 sien ef metal, and depend on
an expansible elastic plug ef
= Jenkins Packing, made special-
y fer the purpese, thus insur-
A mg a perfect seat.
A Pri1CES, PER DO
leshed & Nickel Plated, $A 50
®rip Cups fer same,

JENKINS BROS,, 71 Jehn St., N. Y. lOﬁM]lkSt
Bosmn 21 hoxthoth St., Phlla MDearburn St. bhlcago |

‘Sientific ook (atalogue

RECENTLY PUBLISHED.

Our new catalegue centaining ever 18 pages, includ-
ing werks eu mere than fifty different subjects. Will be
mailed tree te any addr ess en applicatien.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

andhewte use; withan engraving. Practical directiens
hew te prepare the gelatine pad,and alsetheaniiineink -
by which the cepies are made; he wte apply the wntteu
letter te the pad; hew te take off copies ef the letter.
Centain ed in SCIENTIFIC AMERICAN SUPPLEMENT, Ne.
43N, Price 10 cents. Fer sale at this effice and by all
newsdealers in all parts of the ceuntry.
Wanted 50.000 Sawyers
SAw s and Lumbermen te SAws
I send us their full addres%‘flgr a cepy of Eme
en impreving theu' quality aud toughness,w
endblinguste r r]plmr'ﬁ.

ersen’s S, We are fist
s E\ll:.l{nll'\ 'ﬂll 1& C(). (Ltd-),

VS ATEIR DWMOTORRS.

The most efficient and ecenemi-

A cal means of ebtaining from ene-

eighth to fifteen herse pewer and *

upward. A me which does

thegreatest ameunt ef werk with

the use of the smallest stream

of water, specially adapted fer

runaing cheaply and efficiently,

Priming Presses,  Elevaters,

Church O1gans, Ceffee Mills,

Sewing Machines, Lathes, Den-

tal Contrivances, and in fact,
any piece of Mechanism.

inghamton Hydrnuhc

'“m\ Street, Bmghnmton, N. Y

te introduce NATURAL G AS ferheating and
tempering Naws with wenderful effect up-
Beaver Falls, Pa.

l'uwvr [RTIRE .

PETROLEUM FUEIL—AN ACCOUNT

of the Pennsylvania Railread’s experiments with the
Urquhart system ef burning petreleum en lecemetives,
and alse ef the experience of the Grazi-Haritzin Rail-
read with ceal eil as a fuel. Coutamed in SCIENTIFIC
AMERICAN SUPPLEMENT Ne. 615. Price ten cents.
T obe had at thls effice and frem all newsd ealers,

‘ﬂ'aﬁm? RSBES
_BOILER cwmmas

INISTS'S), LATHESL %
ACH SEND |13 CENTS Pp SHUCHS, 00
FOR ILLUSTRATED CATALOGUE 6’ VS serews
MONTGOMERY &C0,105 FULTON ST. N Y. \5\09 CACLIPERSETC

GUILD & GARRISON

YN, IN. X¥,; U. S. A
Buﬂderq of Nleum l'umpn feor Liquids or Semx-]lquxds
: High Girade Vacaum Pumps, Filter Press Pumps,
Air Compressors, Acid Blowers, Feed Pumps,
Agitators. Condensers for Pans, Engines, Steam .
Pumps, Vacnum Apparatus, €ic.

THE MODERN 1CE YACHT — BY
Gee. W. Pelk. A new and valuable paper, containing
full practical directiens and specifications fer the cen-
structien efthe fastest and best kinds of Ice Yachts ef
the latest, most appreved ferms. Illustrated with en-
gravings drawn to scale, shewing the form, pesitien,
I and arrangemeut efallth'e parts. (,onbamed in SCIEN-
TIFIC AMERKCAN SUPPLEMENT. No. 6'24. Price 10
i ceuts. Tobe had at this office and of all newsdealers.

;DELAFIELD’S PATENT SAW CLAMP. 1880 PATTERN. .

Stronger than the eld style. Clamp
withiul blade, 50 cents Metal (mttmg
44] lb]ades%mchwum cents each, 70 cents .
J per dezen; 1 inch wide, 40 cents each.
All pﬂitnuld Disceunt to dealers.
B Write for Circular. &1
N FE "I (I TW AMANTUFACT TURINGG WORKS, OTON, CONN.

O S

Barnes Foot-Power Machmery

Complete euttits for Actual Workmop
Business. A custemer says: “Consid-
ering its capacity and theaccuracy of
yeour Ne. ¢ Lathe [ denetseehew it
can be preduced at such lew cest. The
velecipede feet-pewer is simply ele-
gant. 1 can turn steadily fer a whele
L L day‘ and at night feel as little tired
i’ if 1 had been walking areund.”
: Descnptlve Price List Free.
W. F. & BARNES CO.,
1%9 RUBY ST., ].{t\n.klt\rd "1l

ARCHITECTURAL DESIGNS. ELE-

ments of.—Twe lectures by H. H. Statham. Treating ef
architecture as an intellectual art, whese aim iste ren-
der buildings ebjects ef interest and beauty, and net
mere utiliturian walls, loers, and roets. With 76 ill us-
trations. (entzinedin SCIENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 633 and 634. Frice,10centseach. Tobe
ebtained at this effice and from all newsdealers.

WORKING MODELS

or weod, m:

toJ.F. W

and Expenmemal
Machinery, metal
ade to order by MASON & RAUCH, successors
erner, 62 Centre Street, New York.

\TELOCITY OF ICE BOATS. A COLLEC.
tien of interesting letters tothe editor of the SCIENTIFI¢
AMERICAN en the questien of the speed ofice boats, de.
monstrating hew and why it is that these craft sail
faster than the wind which prepels them. Illustrated
with 10 explanatery diagrams. Centained in SCIENTIFI14
AMERICAN SUPPLEMENT, No. 214. Price 1¢ certs. Ta
be had at this office and frem all newsdealers.

ers, 1'renten, N.J., er 117 LiberLy Street, New Yerk

Wheels and Rope fer cenveying pewer leng dlstances
Seud for circular.

[ CORASS R
U COPPER TUBRS, W ns\mmm
SRETT BRASS BRASSWIRD %

U SHREERED

ESTABLISHED HALF A CENTURY.

ARVIN'

CHARTER'S GAS ENGINE

2to2oH.P.

! The Simplest, mest Rellable, and
Ecenemical Gas Engine
in existence.
Animpulse at every revelutien.
Perfect steadiness guaranteed
. fer Arc or Incandescent Electric
- Lights.
Independent of gaswerks when
. desired, and mnku-s its own
i gas at a cest ef 65 cents per
M feet, or abeut one cent_per
hour to each indicated H. P,
A Perfectly Sate Motor for
1 Places and Purposes.
' NewYork Agent, JOHN J. BOCKIE, 47 Dey Street.
Chicage Office and Salesreem, 152 Lake Street.
Fer circulars and prices, address

The Charter Gas Engine Co.
P. 0. Box 148. STERLING, ILL.
I ERIE ENGINE WORK .‘”ﬁkﬁ‘ﬂl&lﬁ%@"s“g -

STATIONARY-PORTABLE-AGRICULTURAL - EE N

SAFES)H

HAVE M
NOT FOUND l
THAT WILL WEL

INVESTIGATION

: \x.,_.,-—*«,,,""-:“"-

PATENIMPRGVEMENTS

THER NLAKES
L REPAY AN

W
B THOSEWAD. 10 st

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

(=1
STATIOHARY -PORTABLE ~VERTICAL - RO LE ﬁ

. ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings, details, and
directions in full. Four engravm%s showing mede of
censtructien. Views ef the twe fa. est 1(’2 sailing boats
used on the Hudsen river in winter, H. A. Hersfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also centainsthe rules and
regulatiens fer the formatien of ice-boat clubs, the saile .
ing and management of ice-boats. Price 10 cents. |

Bollers o!E very

WEITMYER PATENT FUR NACE. Dencription.
IDE Automatic Engines, Traction and Portable Engines,
STEAIVI ROAD ROLILERS, |

-] Manufactured by FOUNDRY & MACHINE DEPT., Harrisburg, Pa., U.S.A.
il New Yerk Office, Messrs. Fleming & Kimball, 17 Dey Street. New England

Office, Messrs. Jehn Pest, Jr. & Ce.,70 Kilby Street, Besten. Baltimere
Office, Messrs, Thomas K. Carey & Bre., 26 Light Street.

© 1889 SCIENTIFIC AMERICAN, INC.

Pﬂlﬂlll Riveted Monarch Rlll]llﬂl‘ Beliing.

Roston, Mass. :

THEC OPYINGPAD HOWTOMAKE|

Address JOHN A. ROEBLING 'S SONS, Mapufactur- .

SYRACUSE NALLEABLE RONWORKS

W.B.BURNS PROPT"

TRL A L TLAREM

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,
11877, No. 186,787.
¢ Thetransmission 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
lindividual user of telephones not furnish-
ed by it oritslicenseesresponsible for such
lunlawful use, and all the consequences
"thereof, and liable to suit therefor.

INVENTORS and ethers desiring new articles m;mufac-
i tured and mtroduced address P. O. Bex 86, (,levdand O

NICKEL
ELEGTRU PLATING

PPARATUS

AND
MATERIAL
HANS ON VAN WIRKLE &C0.
NEWARK N 4.
92 LIBERTY ST.N.Y.

TIE B

Scientific Amevican

ESTABLISHED 1546.
The Most Popualar Scientific Paper in the World,

Only $3.00a Yenr, including Postage. Weekly.
52 umhers a Year.

This widely circulnred and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages ef useful infermatien and a large number of
eriginal engravings of new inventiens and disceveries,
representing Engineering Werks, Steam Muchinery,
New Inventiens. Nevelties in Mecbanics, Manufactures,
. Chemistry, Electricity, Telegraphy, Phetegraphy, Archi-
tecture, Agriculture. Herticulture, Natural Histery, etc.
Complete List of Patents each week.

Terms of Subscription.—One cepy of the SCIEN-
TIFIC AMERICAN will be sent £ erone year—52 numbers—
pestage prepaid, to any subscriber in the United States
or Canada, en receipt of three dollnvs by the pub-
lishers; six menths, $1.50; three menths, $1.00.

Clubs.—Special rates f or several names, and to Pest
: Masters. Write fer particulars.

The safest way to remit is by Pestal Order, Dmﬂ, or
. Express Meney Order. Mency carefully placed inside
. of envelepes, securely sealed, and cerrectly addressed,
seldom gees astray, but is at the sender’s Msk. Ad-
dress all letters and make all orders, drafts, etc., pay-

{ able to
DMLTITIT & CO.,
361 Broadway, New York.

T EXI E

Scientific American Supplement.

This is a separate and distinct publicatien frem
THx SCIENTIFIC AMERICAN, but isuniferm therewith
l 1n size, every numb er centaining sixteen large pages full
of engravings, many ef which are taken frem fereign
papers, and accempanied with translated descriptiens.
THE SCIENTIFIC AMERICAN SUPPLEMIINT is published
! weekly, and includes a very wide range of centents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Bielegy, Geclegy, Mineralegy,
Natural Histery, Geegraphy, Arche®elegy. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Phetography,
Technelegy, Manufacturing Ilndustries, Sanitary En-
' gineering, Agriculture, Herticulture, Demestic Eceno-
my, Biegraphy, Medicine, etc. A vast amonnt ef fresh
and valuable infermation ebtainable in no ether pub-
lication.

The most important Engineering VW orks, Mechanisms,
and Manufactures at heme and abroad are illustrated
and described in the SUPPILEMENT.

Price fer the SUPPLEMENT fer the United States and
Canada, $5.00 a year, or ene copy ef the SCIENTIFIC AM-
ERICAN and ene cepy of the SUPPLEMENT, beth mailed
feor one year fer$i.00. Single cepies 10 cents. Address
andremit by pestal erder, express meney order, or check,

MUNN & Co., 361 Broadway, N. Y
. Pablishers SCIENTIFIC AMERICAN.

-
Building Edition.

THE SOIENTIFIC AMERICAN ARCHITECTS' AND
BUILBPERS’ EDITION is issued menthly. $250 a year.
Single cepies, 25 cents. Forty large quarte pages, equal
to abeut twe hundred erdinary beek pages; ferming a
large and splendid Magazine of Architecture, rich-
ly aderned with elegant pletes in colors, and with other
ﬂne engravings; illustrating the mest interesting ex-
I amples eof medern Architectural Constraction and
: allied subjects.

A special featureisthe presentation in each number
of a variety of the latest and best plans fer private resi-
dences, city ard ceuntry, including these of very mod-
erate cest as well as the mere expensive. Brawings in
perspective and in color are given, tegetherwith full
Plans, Specificatiens, Sheets of Details, Estimates, ete.

The el egance and ch eapness of this 1inagnificent werk
have wen fer it the Larzest Circulation of any
Architecrural publicatien in the werld. Sold by all
newsdealers. $2.50a year. Remitto

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

PRINTING INKS,

HE ‘ Scientific American” ig printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp. Daane St, N. Y.
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