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INSTA LMENT BONDS. 

1citutifit �tutti,au. 
Patont Rivotoa Monarch Rubbor' Boltin[. SY�A��S[ M�ll[��lt I��� W��KS 

W B BURNS PROpTR 

Chicago, San Francisco, Boston, Mas_. 95 MILK ST., BOSTON, MASS. 

PNEUMATIC DYNAMITE TORPEDO This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876. No. 174,465, and January 30th, 
1877. No. 186,787. 

Thirty-ninth Annual Statement 
-DF THE---

National Lill!nsuranco C[ 

Gun.-An exhaustive account of this new weapon and 
of the experiment s  made with it; along with a descrip_ 
tion and illustration of a proposed dynamite cruiser. 
with61lgures. Contained in SCIEXTIFIC AMEltICAN Sup
PLEMENT,No. 59:.:1. Price 10 cents, To be had at th1S 
office and from all newsdealers. 
--------------� 

JENKINS' AUTOMATIC AIR VALVE The transmission 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
ed by it or its licensees responsible for such 
unlawful use. and all the consequencell 
thereof, and liable to suit therefor. 

MONTPELIER, VERMONT. 
January, 1889. 

Premium Receipts in 1888 .... ...... , 

We do away with the expan
sion of metal, and d epend on 
an expansible elastic plug of 
Jenkins Packing. made special
ly for the purpose, thus insur
ing a perf ect seat. 

PRICES, P�R DOZEN. 
Finished & Nicke I Plated, $7.50 
Drip Cups for same, - 2.00 

Int,erest and other Receipts in 1888. 
Total I:teceipts durin� the year ..... 
Paid to Policy-holders. and for Ex-

$1,�Sl.173.37 
1160.3ti4.01 

1,541.537.3S 
JENKINS BROS., 71 John St., N. Y.: 105 Milk St., 
Boston; 21 North 5th St., Phila.; 54 Dearburn S t.,Chicago. 

penses, Taxe� etc ............... . 
Assets January 1.1889 ............... . 
Total liabilities . .. .................. .. 
Surplus by Vermont, New York and 

9411,050.75 
5,1 !14, 112.\!9 
4.373,25!i.S3 

Mass.... ...... . ........ . . . .......... 820,S5S.46 
Surr��� �U;";I:'�J��v����.���l\l.��� 1,105.635.53 

�gn�i�: �s���c:n�:;�i!�U[���� 32,312,303.00 

��i�f:�'iffi:eceipts' of tiiis (\ompaM b��e���'Re� 
Its Death Losses by more than $190,000 ! 
UHARLES DEWEY, President. 

EDWARD D,KWEY, Yice-Presiclent, 
GEO. Wj, ���JG'A"�crit Treasurer. 

BUSINESS FOR SALE. 
The HENRY !'lO:FFE lUannfacturing Com. 

pany, 179 Grand Street, N. Y. City, manufacturers of 
BRASS .'A[(JETS and PLrDlmmS' DIATERIALS. 
This is the old established bUSiness of the late Henry 
Sotre. and carries with it the patent for the Henry Sotre 
Self-Closing Faucet. 'Ve have quite an pxtended re
tail trade, and a first-class opportnnity is offered to 
1 \'110 or three practical Illell who understand workmg in 
I!l'tlss-the basis for a Jarge business. '}1he reason for 

elling. the pre�ent pre-,ident and treasurer, H • •  T. 
i'll0 IIlPSOll, ha� nottlle time to give it that it requires. 
.-\ ddress or calIon H. J. Thompson, of the rr�hOIIlpson 
,� fiedIord Co .• Limited. 128 Pearl Street, N. Y. City. 

1� Fire and Water Proof. keeps Iron from rust, Wood 
from decay. Is not affected by heat or cold. salt water. 
acid or alkali solu tions. Is unexcelled for Tin and 1 ron 
ROllfA. CaI'8, Bridges. \Vharfs. Hulls. Iron Clad. Brick, 
and \Vooden Buildings, and all 'York where wear is re
quired. The basis is l inseed oil. asphaltum. and vulcan
ized India ru bber combined with the be�'t p igments. It i.� not an experiment, but bas bee n  u sed .for years. 
,Ve wish to establish agencies with responsible parties. 
Fur samples and prices address 

Eagle Paint & Varnish Works, 
P. O. Box 30, Pittsburgh, Pa. 

RIDE CYCLES! 
VICTORS ARE BEST! 

BICyCles, TriCyCles, and Safeties. 
Send f or free illustrated 

Cat alogue. 
Overman Wheel Co., nlakers, 

"""�!iii!����� BOSTON, MASS. 

ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopkins.-Description of a small electro 
motor devi�ed and cQnstructed WIth a vi ewto assisting 
amateurs to make a motor which might be driv en with 
advantage by a current derived from a battery. and 
wbich would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
\\ ith 11 figures. Con tained in SCIENTIFIC AMEHIC.AN 

SPPPLKl\lI�NT, No. ti41. Price 10 cents. To be had at 
this ofiire and from all newsdealers. 

RECENTLY PUBLISHED. 
Our new catalogue containing over 100 pages. includ

ing woms on more than fifty different subjects. Will be 
mailed tree to any address on application. 

lllUNN & CO., Publishers Scientific Am erican, 
3til B"oadway, l'iew Yo,'k. ----

The most efficient and economi
cal means of obtaining from one
eighth to fifteen horse power and 
upward. A motor which does 
the greatest amount of work with 
the use of the smallest stream 
�nrii�t:r

Chsfa����3����gnll�� 
Printing Presse& El evators, 
ChUrch Organs, Coffee Millh. 
Sewing Machines. Lathes, Den
tal Contrivances, and in fact. 
any ni�c;h����haF}��"I'nulic 

Street, Binghamton, N. Y. 

PETROLEUM FUEL.-AN ACCOUNT 
of the Penn sylvania Railroarl's experiments with the 
Urquhart system of burning- petroleum on locomotives, 
and also of tlle experience of the Grazi-Haritzin R ail
road with coal oil as a fuel. Contained in SClEXTIFIC 
AMERICAN SUPPLEMEXT No. 61 a. Price ten cents. 
T o be had at this office and from all newsdealers. 

THE COPYING PAD.-HOW TO MAKE 
and h o w to uMP; withan engmving-. Practical dir�ctions 
how to prepare the gelatine pad. and also the aniiine ink 
by whi ch the copies are made; ho w to apply the written 
�e��;�oJh

i� g�?JN���I�
o
A���7gAio���P��E�iN�,

t
��: 

43�. Plice 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

S AW S WHnted 50,000 Sawyers SAW S a n d  Lumbermen to 
send us their full address for a copy of Em- A erson's � Book of �A WS. We are flIBt A to introduce NATURAT�G AS forheating and 

W tempenng �;U�'M with wonderful etfect up- W on improving their quality and toughness, 
enabliQ,g us to reduce prices. Address S EIUEKSON, S lll I'I'H & CO. (Ltd.), S 

Beaver Falls, Pa. 

1.'I:IlE STANDARD 

'NEW YOlUL 

INVENTORS and others desiri� new articles manufac
tured and introduced,address P. O. Box 86, Cleveand, O. 

T:a:: E 

� cientific �mericau 
ESTABLISHED lS46. 

The Most Popnlar Seieutitle Paper in the World. 

Only 13.00 a Yenr, includiUIr PostaKe. Weekly • 
�� Numbers a Year. 

This widely circuln,ed and splendidly llIustrated 
paper is published w eekly. Every number contains six
teen ptges of useful information and a large number of 
original engravings of new inventions and discoverie..q, 
representing Engineering Works, Steam 1\Iuchinery, 
New Inventions. Novelties in Mecbanics, ManufJlctures. �I\'CHINISTS'SUP "" L.ATHESV\o� 

I"; SEND 13 CENTS P CHUCKS �oo L: 
FOR ILLUSTRATED CATALOGUE l./� ...........-",\.oS·SCREWS 

MONTGOMERY&CO 105 FULTON ST NY J'Q�'cA�"",m �����§���������������� . Chemistry. Electricity, Telegraphy, Photography, Archi-
tecture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. GUILD " GARRISON 

:B:Ef..C>C>�LYN'. N'. Y •• u. IS • .A.. 
��!l�tf:a�t� ���III[:I:�Ul\r:I�I��'�: j�f����S ;��.i;:�\il��:; 
Ail' (;ompl'pS!Olol· ... , A(�id Blower"" Feed Pumps, 1\gitatoJ'H.. COlidensPl'.-l for Pans, Eng-ineM, :SteRID 
Pump"" VnClIlIIll AppaJ'ulU!!j, elc. 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. .A new and valuable paper. contalning 
full practical directions and specifications for the con
strnction oithe fastest and lJest kinds of Ice Yacht s of 
the latest. most approved forms. Illustrated with en
gmvings drawn to scale, showing tile form. position. 
and armngemellt of aUth e parts. Contained in SCIEN
TIFIC AMEn ](�AN HUPPI,EMENT. No. 6�4-. Price 10 
c ents. To be had at this office and of all newsdealers. 

DELAFIELD'S PATENT SAW CLAMP.-1889 PATTERN. 
Stronger than the old style. Clamp ili!lIIIIIlII�I!II�I'IIJ�� without blade, 50 cenh�. �1Etal cutting 

blades � inch wide, 7 cents each. 7 0  cents 
per dozen; 1 inch wide, 40 cents each. 

�;;:;'����iN'.;:;:.���o..:;;";:'N->��,J All PO}P�\9;ite j�}�st!tic��a:,o�eitlers. 
VV<>:Ef..�8. NOROTON. CONN. 

Barnes' Foot·Power Machinery WORKINO M ODElS �a�hf;rr;'im���1 
���g�es�� °1
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ering- its capacity and the accuracy of 
your No. " I"athe. [ d o  not see how it ��o�:;,��uf';:;:t�o��Ns

o�i:;;'�}Y �);,� vELOCITY OF ICE BOATS. A COLLEC. 
g-ant. I can turn steadily for a whole tion of interesting letters tothe editor of the SCIENTIFIC 
daYt and at night feel as little tired Al\lERlCAX on the question of the speed of ice boats, de� 
as if I had been walking around." monstrating bow and why it is that thffie craft sail 
Descriptive PriceI�ist Free. faster than the wind which propels them. Illustrated 

W. F. & JOHN HARNES CO., with 10 explanatory diagrams. Contained In SCIENTIFHj 
I!1Jg RUBY ST .. R O

_
CkfO�_

d
_. _

II_I. �M�:���h�i�JiJ�����}r��'a�l���s���1�rl� c ents. To 

Terlll8 of SUbSCl'iption.-One copy 01' the SCIEN
TIFIC A:\IERICA N will be sent f or one tJear-52 numbers
postage prepaid. to any subs criber ill the United States 
or Canada, on receipt of tlirL-e do l l n1'8 by the pub
lishers; six months, $1.50; three months. $1.00. 

Clu bs.-Special rates f or several names, and to Post 
Masters. "'·rite for parti,culars. 

The safest way to remit is by Postal Order. Dr8!ft;or 
Express Money Order. Monny carefully placed inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes a stmy. but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay· 
ahle to 

�'O"NN &; CO .• 

361 Broadway, New York. 
• 

T�E 

Scientific American Supplement. 

STEEL BALLS. ARCHITECTURAL DESIGNS. ELE-

This is a s eparate and distinct publication f(,om 
THlI: SCIll:XTIFIC AMERICAN. lJut is unilorm therewitb 
in size. every numb er containing si xteen large pages fulJ 
of engravings. many of which are taken from fore ign 
papers, and accompanied with translated descriptions. 
THE SClJ£NTIFIC AMERICAN SUPPLI�MICNT is published 
weekly, and includes a very wide range of contents. It ��m[ �1��[TiI ��t��:ts !�::��� �e::;t:;,a::: �: e,;�:�:: ";.:�er��� For Anti-Frictio n  Bearings, of 

Best l:aliit Steel. Hardened, 
Ground, nnd BII1'ni�bed, from 
3-16 In. to 2 jfl. diam eter. 

In quality and densit.y of metal. 
in uniformity of temp er, :llld in ac
curacy und nicety of finish warmnt
ed unequaled. 

� Samples and prices on applica
tion. 

THE PHONOGRAPH.- -A DETAILED 

g����E�ij��l;�o��f ��� ���grs��.f°Wttg
f
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ings. Contained In S ClIl;1\'TTFIC AMERIC_<1N SUPPLK
MENT, No. 632. Price 10 cent s. 'ro be llRd at this 
offilJe and from all new set ealc rs. 

ANEW CATA LOCU E VALUA��PAPERS 
Contained in SCIF.NTIFIC AMERICAN SUPPLEMENT. sent 

free oj charge to any address. 
MUN� & VII., 3ti1 Broadway, New York. 

ALL�E: CASTINGS FF\QM SPECIAL ERNS 
� '�1\ CIt AND FINE. GRAY IRON AL 0 STEEL 

D FINE TlNNINGJ�N �/l1r 
S FINISHING. N J f.tfOM� LEHIGH AVE lie AMERICAN ST, PHILA 

PATENTS. 
�'ESSRS. MUNN & co .. in connection with the publi' 

catlon of the SCIENTIFtc AMERICAN, continue to ex
amine improvements. and to act as Solir.itors of Patents 
fnr l nvem,ors. 

In th18 line ot busmess they have had forty-on" years 
experience. and no w nave un equaled facilities for the 
preparntlon of Patent Drawings. Specitlcations. and the 
pl'oserution of ApplicationQ for Patents in the United 
to';tntes. Canada, and lforeig-n CountIies. .\lessrs Munn & 
fo

o
; ���::"���s�htiJl�:��a���g��ri�t��ow����: 

on Infringements of Patents. All bUSiness intrusted to 
them is done with special care and promptness, on very 
rea80nable terms 
ta�r::nfuWT�f�;�t

afr�; �60maI>g
a�'e��s afrfdi��t�o�o ��� 

cure them; directions concerning- Labels, Copyrights, 
"esigns, Patents, Appeals. Rnissues, Infringements, As
abrnments. Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free oj charge. a SynopSIS of }�oreign Pa. 
tent Laws. showing- the CORt and method of securing 
patents in all the prinCipal countries of the world. 

MTJNN &: ()O., Solicitors of Patenu, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and b"24 F Street. Pa.
CifiC Building. near 7th Street. Washington. D. C. 

ments of.- Two lectures by H. H. Statham. Treating of 
aI'{'hitecture as an intellectual art, whose aim is to ren
der building'S objects of interest and beauty, and not 
mere utilittlrlan walls. floors, and roof!'!. \Vith 76 illus
trations. (. ontHined in �CLE:\TIFIC AMERICAN SUPPLI�
M""TS. Nos. 633 and 634. l'rice,10cents each. To be 
obtained at this office and from all newsdealers. 

CHARTER'S GAS ENGINE-. 
2 to 25 H. P. The Simplest, most Reliable, and 

Economical Gas Engine 
in exist ence. 

An impulse at every revolution. 
Perfect steadiness guaranteed 
for Arc or Incandescent Electric 
Lights. 

Independent of gasworks when 
desired, and luak.,s its O\VII IlRS at a cost of ti5 ce n t8 per 
ill f eet, or about olle cent pet· hOUI' to each indicated H. I'. 

A I'e .. fectly Sate Inoto.· for 
________ -' All Places and Purposes. 
N ew York Agent. JOHN J. HOCKIE, 47Dey Street. 

Chicago Office and Salesroom, 152 J�ake Street. 
For circulars and prices. uddress 

The Charter Gas Engine CO. 
P. o. Box 148. STERLING. ILL. 

ERIE ENGIN E WORKS .w��������nW;,�R!f,.P' STA.TlONARY-pORTABLE· ..... GRICUL. TURAL - e:::: NG IN� 5 STATIONARY- PORTABLE. -VERTICAL. - a.ol L-E: R S 

ICE-BOATS - THEIR CONSTRUCTION 
an d management. With working drawin ga. dpta�, and 
�oI£:�����. f'¥lew;��:n

t�g'f��l�s����:fll�:g�a�� 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in SCIK;o.[TIFIC AMERICAN SUPPLE
l\!ENT,1. The same number also contains th e rules and 
regulations for the fonnation of ice-boat clubs, the sail_ 
ing and management of ice-boats. Price 10 cents. 

I �. · , . 
Useful Arts. embracing Biology. Gecl�y, Mineralogy, 
Natuml History, Geography, A rchreology. Astronomy. 

I ' Chel�listry, ElectriCity, Light. Heat, .�Iechanical E�gi. 
I neenng. Steam and Radway Engmeenng, )IInlng, 

I Ship Building, Manne Engineering. Photl)gTlIpby, 
Address JOHN A. ROEBLING 's SON�, Manufactur- Technology, Manufacturing Industries, Sanitary En-

ers. 'l1renton. N. J., or 117 LiberLy Stree� New York. gineering. Agriculture, Horticulture. DomestIc Econo. 
Wheels !Ind Rope for conveylng power long distances. my, Biography, Medicine, etc. A vast amuunt of fresh Send for CIrcular. and valuable information obtainable in no other pub. 

ESTABLISHED HALF A CENTURY. 

DARVIN'S J" FIRE &BURGlAR 

SAFES 
�A.VE MA�.JEN��aVEMENiS 
BOl FOUND b�HER lVLAKES 
THAT Will WELL REPAY AN 
INVESTIGATION ByTI-\.OSEQ��I�r:: TO SECURt 
THE BEST SAFE 

MAR,VINSAFE CD. 
NEW YORK, PHI LADE LPHIA. 

LONDON. ENCLAND. 

lication. 
The most important Engineering Works, 1\[ echanisms. 

and M anufactures at home and ab!'o&d are illustrated 
and described in the SUPPJ,EME�T. 

Price for the SPPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIEN'I'IFfC AM
ERICAN and one copy of the SUPPLEMICNT, both mailed 
for One year for $7.00. Single copies ]0 cents. Address 
and remit by postal oroer. express money order, or check. 

I'IUNN & Vo., 3ti1 Broadway, N. ¥ .. 
PUblishers SCIENTI1!'10 AMEHICAN. 

. . 
Building Edition. 

THE SOIENTIFIC AMERICAN ARCHI'fECTS' AND 
BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 2 5  cents. .Forty large quarto pages. equal 
to about two h undred ordinary book pages; forming a 
large and splendid Magazine of Al'chitectlll'e, rich
ly adorned with eLegant plates in colors, and with other 
fine engravings; il1ustmting the most interesting ex
amp! es of modern Architectural Constru ction and 
allied subjects. 

A special feature is the presentation in each number 
of a vari ety of th e latf>st and b est plans for privat e resi
dences. city and country. including th�e of very mOd
erate cost as well as the more e xpensive. Drawings in 
perspective and in color are given, togetb er with full 
Plans. SpeCifications, Sheets of D etails. Estimates, etc. 

The elegance and ch eapness of this Ina�nificent work 
have won for it the J�argest Cit'cnlalion of any 
Archnecrural publicatIon in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
WEI T M Y E R PATE N T FUR N ACE .BoN::rY�lf::�Y 

IDE Automatic Engines, Traction and Portable Eillrin es, 

STE.A.� �C>.A.x) v. "Fl.C>LLE�S. 
Manufactured by FOUNDRY & MACHINE DEPT" Harrisburg, Pa., U.S.A. 

New York Office, Mesgr •. Fleming & Kimball,1 7Dey Street. New England 
Office, Messrs. John Post. Jr. & Co., 70 Kilby Street, Boston. Baltimore 

Office. Messrs. Thomas K. Carey & Bro., 26 Light Street. 
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