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THE NEW BAXTER 
ENCINE. 

This Engine Is made with 
an latest improvements, 
from I to 15 H P., and has a 
.. 'ecord unsurpassed in the 
history of steam motor!!!, 
even Engine is provided 
with all economic and safety 
appliances known. and are 
fully described in circulars, 
which will be sent to any 
address, on application to 

J. C. TODD, 
36 Dey Street, 

NEW YORK. 
Please mention thIs paper.; 

NOTICE. 
We are prepared to furnish the finest qnality of 

THROUGH PUNCHES and DIES 
forMetaJ Work, for the mannfadnre of which we 

have nneqnalled faellitles. 

In ordering, give Length of Punch and Size of Shank 
that can be used In Press Thickness and Width olDie: 
Template of exact size of Punchings wanted. 

HENRY DISSTON & SONS, InCOfnoratBd, 
JOBBINO DEPARTMENT, 

FRONT & LAUREL STREETS, 
PHILADELPHIA, PA. 

Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on tn"al,. 
'SatalQ.gUes mailed on application �."�ii"'illiiflill' 

165 W. 2d St., Cinci>Ulati, 0 

SHIELDS & BROWN CO. 

-FOH-

Steam, Gas and Water Pipes. Drnms, Deattlrs, etc, 
The Best Non·Condutor of Heat &Coldin the World. 

Sen d for illustrated descriptive Circular, and n ame tbis paper. 
143 Worth Street, 78 and 80 La'ke St., 

NEW YORK. CHICACO. 

Horizontal and Vertical. 
Dl'edginR' Mnch inel'Y' 
Flout', Powder, Sinre nnd 
Flint IHilllnachillel'y, Tu,·. 
bille Water Wheels. 
YorkMfgOo.,York,Pa. U.S.A. 

PATENTS. 
MESSRS. MUNN & CO .• in connection with the pnbli' 

cat!on uf the SCIENTIlHC AMERICAN, continue to ex
amine improvements, and to act as SOlicitors v1 Patents 
for Inventors. 

In thIs line of bUSiness t.hey have had forty-onp'years' 
ea;perience. und now have unequaled facilities for the 
preparatIOn of Patent Drawings, SpeCifications, and the 
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Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissuef!'.. Assignments. and Reports 
on Infringements of Pntents. All business int.rusted to 
them is done with special care and promptness, on very 
real\onable terms 

A pamphlet sent free of charge, on application. con
ta..ining full information about Patents and how to pro" 
cure them i directions concerning Labels, Copyrights. 
Designs, Patents, Appeals. Roissues, Infrinj!ements, A�
sig-nments. Rejected Cases, IIints on the Sale of Pa
tente, etc. 

We also send, freeo! charge, a SynopsIs of }4'oreign Pa. 
tent Laws, showing the cO!o!.t and method of securing 
patents in all the principal countries of the iVorld. 

MlJNN 4: CO., SolieitorJI 01 Palen18, 
361 Broadway, New York. 

BRANCH OFFICES. -No. 622 and 62£ F Street. Pa. 
ctllc Building, near 7tb Street, Washington. D. C. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver

tiffing medium cannot be overestimated. Its circulation 
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ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
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advertises in the SCIENTIFIC AMERICAN. And do not 
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selecting a list of publications in wrUCG yuu deCide It is 
for your interest to advertise. This is frequently done, 
for toe reason taat tne agent gets a larger commissIOn 
from the papers having a small circulation th.l\nis allow
ed on the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad
Ilreu 

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

11 citutffic !mtricau. 

TELESCOPIC OBJECTIVES AND MIR-
rors. Their preparation and testlnll.-By H. Grub�,F. 
R. S. A n interesting description of the processes now 
em�loyed in the construction of telescopic oBjectives. 
prefaced with a short history of tbe manufacture of 
glass. ContRined in SClE:"TIFIC AMERICAN 8UPPf.JE
MENTS, Nos. 114!o! and 1149. Price,lOcents each. To be 
obtained at tbis office or from any newsdealer. ' 

f 1IlIJ[;l-JOlUIDI PAmRS SlBtRlA1i LEJ'!:D PENCIL. __ 
USED AND RECOMMENDED by MEISSONIER. RAUL

BAOH, VON PILOTYt GAD. MAX, aod the most emi
nent artists throughout the world. The 
Johann Faber Siberian Lead Pencils. 
None genuine unless stampedJ OHANN FABER. For sale 
by aU stationers and dealers in Artists' Materials. 

QUEEN" CO., PHILADELPHIA, 
General Agents for the U. S. 

CHANDLER & FARQUHAR 
177 Washington St. 

BOSTON. 
New England Agents for 

BARNES' FOO I POWER MACHINERY 
AND DEALERS IN 

Machlnl.ts' Snpplies ofEverylUlld 

Send two stamps for illus. catalogue 

DIPHTHERIA. - A PAPER BY DR. 
Carl Bunsen. giving the results of his mfcroscopical re-
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AME"IOAN SUPPLEMENT, No. 6117. Price 10 cent&. 
To be had at this olHce and from all newsdealers. 

Automatic EB[iB08 a SD8cialtr 
eennsylvania Agricultural Works, York, PI, 

Farqahar'l Standard EDshles and Sa", Jlills. 
Sen d for Cat;aJ.0lue. Port able, Sta

tion ary, Traction an d Automatic .... ciDea •• peo1aJil. Warran�equaler 
auperierw 
&Il1m .... e• 

�ddre .. ..l. B. F..lBQUHJ.B.I SON, York, Pa. 
Send .-or Large Illustrated Catalogue. 

W 
EncycJo-

E 
Diamond 

L 
Book free'

L pedia of Drills and 2�C. for 
'JOO Engrav Lightning maIling it. 
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TOOLS, Machines. AilrOra, ru, 

RULE TRAMMEL POINTS. 
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t':o Brass Trammel Heads. with movable Steel 
POints, and one Head wlth a Pencil Socket. 
Price. per set of three,in a box ..... . 60 ceol •• 

STANLEY RULE'" LEVEL CO., 
NEW BUITA.IN. CONN. 

Sold by all Hardware Dealen. 

ROCK DRILLS 
AIR COMPRESSORS, 

B�ILERS, HOISTS, 
AND 

GENERAL MINING l\IACHINERY. 
Send for Illustrated Catalogue. 

Ingersoll Rock Drill Co" 
10 PARKPLAIJE, N. Y. 

THE MODERN ICE YACHT. - BY 

?,�W'p�cEg!fdi�cW:n::�d 
v
s�:.\\��at�::

r
ro�f�:I��':.� 

strllction of the fastest and best kinds of Ice Yachts of 
the latest. most approved forms. Illustrated with en· 
gravings drawn to scale. showing the form, position, 
Hnd arrangement of all the ·parts. Contained In SCIEN
TIFIC AMERICAN �UPPLEMENT. No. 6'J4. Price 10 
cents. To be had at thisolHce and of all newsdealers. 

STIli PU!'PS for Hot or Coid, Fresh or 
Salt Water; for Oil� Na h� 

tha, at'; for Cane Utce, Liquors. Syrups, Scumffor �m 
monia, Alkalies. Extracts, Acids; forThic� Volatile, Vis
cous or Fonl Liquid. etc. VaCuum rumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
andAcid Blowers. Air Comprell80rs. Etc. 
8UII.T BY GUILD & GAllRISON, Brooklyn, N. Y. 

AUTOMATIC COUNTING lACHINE, 
PRICE 
84.00, 

Is perfecLly 
accurate and 

,·erydurable. 
Counts o n e  
million in 

hl:jil::r� 
Va1U:bf:f� 
all machin· 

err where it 
fa desirable 
toJ'egishr 
movements, 
such ... auto

lathes, 
drop 
Send 

WEIT.YER PATENT FURNACE 
BOILERS OF EVERY DESCRIPTION. 

IDE Antomatic Engines, Traction and Porta hIe Engines 
&TE..a.:D.I.I: �<>..a.X) �<>LLE�&� 

Jlnuf&Ctured by Foundry and Machine Department, 
Harrisburg. Pa., U. S. A. 

� HARRISON CONVEYOR! 
:ua!:ffing Grain, Coal, Sand, Clay, TaR B .. rk,Clnders, Ores, Seeds,&c. 
�.I BORDEN, SELLECK & CO"{Ma����JChicagoJ IlL 

AMMONIA SULPHATE.-A PAPER 
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3 figures. Contained in 801 E.J."JTIFIC AMERICAN Sup
PLEI.r.NT. No. 566. Price 10cents. To be had at this 
olHce and £rom all newsdealers. �elegrasW and Bleotrical 

Hedical :oattenes, ��ilJ;!.,els, Expert-
.nental Work, and fine br&118 'C&8tlngs, Send fOr �talQgUe (l_ E..IONES& BKO. Cbielauau. 0. 

ltis imp<,.rt'lDt to UEI tbat vnl1 mpntioTi fhts paver. 

B I T 
Square, Oval, or Rouud Smooth 
Hole8_ For carpenter. cabinet, and 
pattern work, �in. 5Oc., set $4.00, mailed 
free. Bridgeport Gun Implement Co., 

• 17 Maiden Lane. N. Y. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMERICAS SU PPLEMENT, sent 
freeo! charae to any ad<iress. 

MUNN &I CO •. l!61 Broadway. N. Y. 

EXCELLENT BLACK COPIES of a1l!I/tMtlg writun or 
drawn with any Pen (or Type Writer) by the Patent 

AUTOGOPYISTLi�1fc!:t�:. 
A UTOCOPYIST Co., 166 William Street: New York. 

CASI1NG METALS UPON COMBUSTI-
ble Materials.-A paper by A. E. Onterbridge Jr .• de
scribing a process of casting iron and other metals uRon 
lace, embroideries. fern fronds, and other combustible 
materials. With 4 illustrations. Contained in SCIENTI. 
FIC AMEItlCAN SI1PPLEME'T. No. 601. Price 10 cents. 
To be had at this olHce and from ali newsdealers. 

w. will send :Jon this ,Bealllti:ful Self.Inking 

Desk Stamp 

Eight Light Dynamo 
As Illustrated in Sci. Am. of 

April 23 and30,1887. and in Sci. 
Am. Supplement, July 2,1887. 
61mplete lIIachlnes or (Jast-

Ings furnished, also Wire 
for the same. 

Address W. S. UISHOP, 
95 GRAND AVE .• 

New Haven, Conn. 

PNEUMATIC DYNAMITE TURPEDO 
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tion and 1llustration of a proposed dynamite cruiser. 
with 6 filitUI'es. Contained in SCIEr-:TIFIC AMEHICAN Sup
PLEMENT. No. 119a. Price 10 cents. To be had at this 
office and from all newsdealers. atlltRI�T PRESS $3. Circular size $8. News

paper size $44. Type setting easy t 
printed directions. Send 2 stamps our WHfor catalogue presses. type, cards. 

CARDS&
c
" to factory, KELSI!lY". CO. 

Meriden, Conn. 

BRASS WORK Modds .l Small Brass Work 
a specialty. 

• Satisfaction Guaranteed. 
T. L. McKEEN, 

Easton, Pennsylvania. 

BARREL MACHINERY. 
E. &. R. BOUIF.8, 

BUFFALO. N. Y. 

[DECEMBER 31, t 887. 

POWER 
SCROLL SAWS! 

CIRCULAR SAWS, 
Lathes, Mortisers, &9., 

FOR Workshop USE. 

Soldon Trial, ifdesired. 
New Catazoaull free. 

Seneca Fall s Mfg. Co., 
tiOO Wat er Street, 

SENECA FALLS. N. Y. 

SEVERN AND MERSEY TUNNELS.-
Full description of these two important engineering 
works, witb two engravings. Contained in SCIENTIFIC 
AMERICAN SUPPL"M>:NT. No. 604. Price 10 cents. To 
be had at tHis otfice and from all newsdealers. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 

fl�}�� �:�:�u�:! 
t:���� :.��:;nJ�:?f,� able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
000 ft. Send 6 cents for illustrated catalogue. 
Pierce Well EXcBvBtorCo. 

!Vew York. 

WATCHMAN'S IMPROVED 
TIME DETECTOR, 

WITH SAFETY LOCK ATTACHMENT. 
Patented 1875. 1876, 
181lht:s? ni t.:�;J:�i 
is supplied with 12 
keys. Invaluable 
for all concerns 
employing watch. 
men. It contains 
all modern im
provements. and 
is far Fouperiol' to 
the old style. 1882 
-At the National 
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Box �875. 
E. IlUHAUSER, l:06 B"oadway, New York 

PAN AMA CAN AL.-A PAPER BY DR. 
W. Nelson on some of the difficulties to be overcome in 
tbe prosecution of this work. Damming the ChRJ,tres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of tbe work. Contained In SCIEN'l'IFIC AMERICAN 
SUPPLEMENT. No. 603. Price 10 cents_ To be had at 
this office and from ali newsdealers. 

TABASHEER, RELATION OF TO MIN-
erai Substances.-An accuunt of a curious substance 
secreted by the bamboo. Its physical properties and 
chemical composition. and Its appearance under the 
microscope. With one figure. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1)911. Price 10 cents. 
To be had at this office and from all newsdealers. 

Two-Horse Power Engine. $75. 
WITH STEEL BOILER, Sl00. 

Cheap, Reliable, Safe. 
Automatic Boiler Feed. Auto� 

matic Pop Safety Valve, Steel 
Boiler. Cost of rnning guaran
teed not to exceed three cents 
per honr. Nothing eqnal to it 
ever before offered for the price. 
Larger sizes equally low. Send f�fIH.� �sW�£1liffc�a

�o., 236 Randolph Street. Chicago, Ill. 

NOTES ON THE PANAMA CANAL.-A 
paper by R. N. Boyd, M. Inst. C.E .. describlng the present condition of the work on the Panama Canal, and discus .. 
Sing the question as to the time it will take to comolete 
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PLE>IENT. No. 1196. Price 10 cents. To be had at this 
offiee and from aU newsdealers. 

Tbemostsucce .. sfnl Lubricator 
·fol'l .. oose Pulleys ill use, 
VAN /lUZEN'S PA'l'ENT 

LOOSE PULLEY OILER. 
Highly recommended by those who 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
.. Catalo�ue No. 55 ;" sent free. 
V AN DUZEN & TIFT, Cincinnati. 0 

8�E i ELECTRIC LICHT 
Best Plain or Colored LANTERN SLIDES. 
L. J.14ARCY. 1604 OHElI'1'NU'1' 8'1' •• PHILADELPHIA. 

SCIENTIFIC BOOK 
CATALOCUE, 

RECENTLY PUBLISHED. 
Our new catalogue containing over 100 pages, inclUd

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

MUNN & CO., Publishers Scientific American, 
a61 III'oadway, New YOI·k. 

}i"'AC-SIMILE copies obtained to an unlimited extent in 
indelible black by the 

ECLIPSE 
copying apparatus. equal to the 

finest lithographic work, 
Specimens free. 

�'ELIX F. DAUS & Co., 21 Beekman Street. New York. 

TO AMERICAN MANUFACTURERS 
Wishing to open busin'es!o1 with India, please send price 

MACHINERY PALACE OF THE P ARIS ����yO�O���� �:�lg,:�r:, i�:? 1�'i�8�1l���ert�gs�I!�i'i,�fig� 
Exhibition of 1SS9.--Description or tbe main gallery of instruments. Ilnd toys. etc., to· In. K A ]Ii .-; & COM. 
the machinery Palace, and ot the 36�;!( foot trusses i "A NY, 1:14 Kalkn dev .. Road. Bombay. Mark 

YOUlL 

BOOKS, 
ENVELOPES, 

Paper, 
Etc. 

which are to be used in its CODstructIon. With 2 en
gravings. Contained In SCIENTIFIC AMlf,ltTCA � su::.:
PJ.EMENT, No. 594. Price 10 cents. To be had at thls 
office and from all newsdealers. 

STEAM PUMPS FOR ALl PURPOSES. 

Hall Steam Pump Co" 
91 LIBERTY ST., 

. New York. 

SHAFTING DEPARTMENT Coupling�, Hangers, Shafting, Pulleys, 
SEND FOR CATALOGUE. 

EDIIOI MACHIIE WORKI. saleHoom 19 DEY STREET New York. 

© 1887 SCIENTIFIC AMERICAN, INC. 

ELECTRIC LICHT AND POWER. 
Edco System of Arc and Incandescent Lightln!!,. Direct 

or in connection with the Storage Batteries 
of tbe Electrical Accumulator Co. 

Dynamos, Motors, Lamps, Batteries, and General Elec. 
Electro.Oynamlc co���:'W��'i:ter St., PhUadelphlll, 
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