
loaide Paae, eacb insertion - - - ., 3 cents a lille. Back "alre, each i moerlioo - - - 81.00 a line. 
The above are charges per agate Ime-about eight 

words per 1ine. 'l'his notice shows the width of the line; 
and is set in agate type. Engravings may head adver­
tisements at the same rate per agate 1ine, by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn-
ing to appear in next issue. ' 

56th 
ANNUAL EXH�BITION 

OF THE 
AMERICAN INSTITUTE 

OF' THE CITY OF NEW YORK. Will open to the Public Septembe� 28th 
ELECTRICAL INVENTIONS 

���. haEil:i�il��:nf�' twi� �o::;i�:�st
s���ct����= 

JOSEPH WETZLER. 175 Potter BuUdinl<, New York. 
O ther departments and all details to GENERAl, SUPER. 
INTENDENT, American Institute, Astor Place, N. Y. 

ANTOINE LA URENT LA VOISlER.-
Sketch of the life of tllis eminent French chemist; with 
a translation of a hitherto unpublished letter from him 
to Black, the great En!<lish Investi!<"tor. With a por· 
trait. Contained in SCIE�TIFIC AMERlf'AN ST'PPLJD... 
MKNT, No. 60!l. Price 10 cent.. To be had at this office 
and from all newsdealers. 

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 

A. J,arge Lot of 2, 3 and 4-". Engines 
With or without boilers, 10_ Cor cash. 

B. W. PAYNE &. SONS, 
Box 15, El=ira, N _ Y. 

FO!t���o 
°:fo

l
rTe: ':�d

-:�fJo��g���1lggo�e �c�: l� 
ground. including rnnning stream. Twenty�t1ve horse­
power en,gine and boiler. shafting, pulleys, hangers, 
belting, piping, etc. Two rail roads. Owner will take 
interest in well established business. Address 

PLANT, P. O. Box 773, New York City. 

USEFUL � BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me­

chanics, Builders, men of leisure, and professional 
men, of aU classes. ne�d good b,ooks .in the line of 
their respective callings. Our post office depart�ent 
permits t�e_ transmission of books through the mails 
at .very small cost. A comprehensive catalogue of 
useful books by diJIerent authors, on more than fifty 
d i1ferent subjects, has just been publi:shed for free 
circulation at the office of this paper. Subject.s clas· 
sifled with names of author. Persons desiring a 
copy, have only to ask for it, and it. will be mailed to 
them. Address, 
MUNN & CO., 361 IIroadw a y ,  New York. 

TECHNICAL TRAIN1NG CONSIDERED 
as a. part of a" Complete and Generous Education." An 
addre.s by Dr. R . H. Tburston, delivered at the seven­
teenth annual commencement of the Worcester Poly­
technic Institute. Contained in "ClENTIFIC AMERICAN 
SUPPLEMENT. No. ti02. Price 10 cents. To be bad at 
this office and from all newsdealers. 

Mention this paper. 

PATENTS. 
MESSRS. MUNN & CO .• in connection with the publi­

catlon of the SC IF..NTIFIC AMERICAN. continue to ex-
mine improvements. and to act as SoliCitors uf Patents 

for Inventors. 

�!:n��� ��s!."'i."::.:'eJn���a��fz1�;�r:� 
pl,"eparHtlOn of Patent Drawings, Specitications, and the 
prosecution of APplications for Patents in the United 
sta.tes, C8nada.-and FQrei�n Countries. :-t e88l'S Munn & 
fc?r ���:;�la<i�Y8�\tEt�:�::����i��:;'���C:�=i: 
on fnfrinlitements of-Patents. All business int,rusted to 
them is done with speCial care and promptness, oD'very 
reasonable terms 

A pamphlet seJ;lt tree of charg-e. on application, con-
��i��n[h��\ id1�����s

n 
c���!�f��e��b:�d ��:�g'h;�: 

.Deeigns, Patents, Appeals. Rnissues, �nfringements, AB­
s\jrnments, Rejected Cases, Illnts on the Sale of Pa­
tent., etc. 

We also send. fruol charge, " SynopsIS of Foreign Pa-
����nt:1ris

aTl
hfb':;i��i;.:t�af';,':;u�r.1e:';Ir� �Jrl�e:'1lI'ing 

·MIJNN ,,;CO., Solicitors 0' Palenc., . 
361 Broadway, Nell' York. 

BRANCH OFFICBS.-No. 622 and 624 F Street, Pa­
lillie Bnlldlng, near .7th Street, WuhlDgton, D. C. 

No. 15 Park Row, NsV\l York. 

Sale Manufactrtrers of 

AIR BRAKE HOSE, 
-FOR THE --

Westinghouse Air Brake Company, 
- FOR --

AMERICA AND EUROPE. 

Pickhuben No.5 (Freihajengebiet,) 

FIRE AND W A.TEBooPBOOJ' BUILDING FELT, 
!'mE'l'lI00F PAINTS, STEAl\[ PACIUNGS, BoILER 

CoVElllNGS, ETC. 
Samples and delcriptlvePrice List free by ma.il. 

B. W. JOlmS K'J"tt 00., 87)WJ)IN LANE, N. T. 

'fANNIN. ITS PRESENT AND FUTURE 
Sources. A lecture by Prof. Henry Trimble, giving a 
r:f.ied,,?.:'lfc�����rg iir'i'i��� t!�P�t�M��43&�. ff3�: 
Price 10 cents. To be had at this office .and from all 
newsdealers. 

And T R 0 P I , all p!:ioes. ..... I ,Btrafo. tevar:r .ul>lect or Ie EKHIBtTIONS.� A �ble _. tor ........ ..uA """'" .",,"cU. � 
an$ern8 for Home Amuaement. 1M page Oatalogue � ""'CALLISTER, OplioiaD, 49 Nassau St., N .• Y. 

BRICKS AND BRICKWORK. A PA· 
per by Prof. T. Roger Smith F.R.I.B.A., giVing an in­
teresting historical account of tbe art of making bricks, 
and a dl!sc�n of tbe various kinds of brick. and the 

ffi��0�":"'tarn::t�!eS�N��u8 A����,la • 

MENT. No. 80 1. Price 10 cents. To be had at tbls of­
fice and from all newsdealers. 

$1 0 00 to $50 00 R�htn:rn
hJ 'pr:-

• • tltable b u sl-, 
ness. Malric I .. anterns lind Views of populal'"sub­
jects. Catalogues on application . .  Part· J. Optieal,� 2 
Mathematical, 3 Meteorolop:ical, 4 MlUCic Lanterns. et.c. 
}" ll'lA NA SSE. 8!ot Madison Sll'eet, Chicalro,lll. 

HENDON SEW.AGE WORKS. DESCRIP-
tion of a new plant for·tbe treatment of sewlllte by fll· 
f[��onw�t'td lffi���:��6.:'�. "t;::ai�'l.i'�� ll'����F�b 
AMERICAN SUPPLEMENT . . No. till'.!. I'rice 10 cents. 
To be had at. this office and from all newsdealer.. 

H..4MBUBG, GERMANY. 

WE M.UflJFACTURE 

WELL DRU.LS 
FOB 

Water, Coal 

Address JOHN A. ROEBLING'S SONS Manufactur. 
er� Trenton, N.·J., or 117 Liberty Street, "New York. 

wheels and Rope for conveymg power long distances. 
Send for circular. 

STEI. PUMPS for Hot or Cold, Fresh or 
Salt Water; for Oils, Naph­

tha, Tar; for Cane Jmce, Li q uors. Syrups Scum; for Am­
monia, Alkalies, Extracts, Acids; for Thick. Volatile, Vis­
cous or Foul Liquid., etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
Bnd Acid Blowers. Air Compressors. Etc. 
BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 

POINTERS for Vsers of Steam ·PUJllps. 
. WI'l'H ERBY, RUGG & RIClfA anSON. Manutacturel'll Van Duze.'81'at�nt S�am Pump 

oH'atent " ood Working Machinery of every descrip. Can Pump \ wsan
a
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. 51 �c

I
ISent. tion. Faclmies unsurpassed. Shop formerly occupied ) �= 

bv R. Ball & co., Worcester. Mass • .  Send for Catalogue. Has 0 m '  al.'t cOllBequ tI 0 
wear��o re���� lo trgub1e. pu�gb�:rs 

WHAT AMERICA.N ZOOLOGISTS HA VE ��;:,�.
e "1�� ��';:a�i���an�th

ev��l 
Done for Evolution. Ry Edward S. Morse. Address of Pumps, E ectors. etc" made of Iron. 
the retiring president of the American Association for Demand this Pum� Of your. dealer and 
the Advancement of SCience, New York, Aug. n, 1887. • take no cheap substitute . . II e make Ten 
An Interesting review of ten years' work performed by Sizes. Prices from ,7 to $75. CapacitIes from 100 to 
American ZOOlogists. Contained in SCIENTIFIO AMERI- 20,000 gallons "er hour. State for what purpose wanted 
CAN SUPPL>OME"T, NOS. 60'7 and 601o!. !'rice 10 cents I and send for Catal()gue of "Pum}2s." . eacb. To be had at this omce and from all newsdealers. VAN DUZEN & TIFT. Cincinnati, O. 

1�!�1!:� HARRISON CONVEYOR ! 
j H..!':rrmg Grain, Coal, Sand, Clay, TaR BHk, Cinders, Ores,'Seeds,&c. 

���.I BORDEN, SELLECK & CO.'�MJ.��':,rs,}CJticago, ilL 
---�---------�--�----------� --��- --------- - ----

PULLEYS, HANCERS PROGRESS MAOHINE 'WORKS, 

FRICTION CLUTC H E 8� 4.4. ���- �ra���: "Y. 

Z�l:T.A.Tl:C>N' 
AN ACKNOWLEDGMENT OF SUPERIORITY. The best evidence that the JENKINS BROS. VALVES,JENKINS STANDARD PACKING and JENKINR DIS0,R bave extraordinary merit, and are held in hlll(h esteem by the publlc,l� that they are belngimUated and coum.t<r'I>It.d .. The imitations r88emble tbe origlnsl In appearance.<>1ily; they lack the general excellence of.the lZenuin8. Our friends and customers will sustain us in our endeaV'or to manufacture the best 1Z00ds, by not ac� ceptinll( "ny goods unle.s stamped as AbQVe. This notice has become necessary by the fraUdulent use of our name and to protect the public from bein� decelved-by unprincipled parties placing imitations on the market. 

' 
JENKINS BROS., 71 John St., N. Y.; 105 Milk St., Boston; 13 So. Fourth St., Pblla.; 501 Dearborn St., Chica o. 

GAS ·ENGINES. 

© 1887 SCIENTIFIC AMERICAN, INC. 

[SEPTEMBER 24, 1887. 

m AMEnI�N !ELL TELEPE�IE ��. 
95 MILK ST. BOSTON, MASS. 

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

Thetr&n.smission of Spe* by all known 
forms of Electric Speaking

'
Teleph ones in· 

fringes the right secured to this Company 
by the above patents, and renders each 
individual user of teleph ones not furnish· 
ed by it or its licensees responsible for such 
unlawful use, and all the confijequenceli 
thereof, and liable t o  s uit therefor. 

GAS ENGINEERING, RECENT PRO-
gress In.-By A. Macpherson. Regenerative system 01 
retort firing. ImprovelI!ents in litas purification. Burn­
ers and. rege nerative lamps. Tbe Welsbach gas light, 
�;���3u� ������!. CO���:�tn�iA \� ���������·A�rii�� 
CAN SUPPL"MENT, No. 601. Price 10 cents. To be 
had at this office and from all newsdealers. 

B A R R E L 
MACHINERY. 

· E. k R. HOLMES, 
BUFFALO, N. Y. 

COSTS IN MANUFACTURES. ALEC' 
ture by H. Metcalfe. U. S. A., delivered in the Sibley 
College course.-An elaboration of a system for tbe 
management of factories and employes. A valuable 
paper. Contained In SCIENTIFIC AMERICAN SUPPLE­
MENT. NO. tiOii. Price 10 cents. '1'0 be had at this office 
and from aU newsdealers. 

OF THIll 

J dentifie �mtritltn 
FOR 1�'7. 

TIle Dod Popa.lar Se1entlfle Paptr in the World. 

Oolr 83.00 a rli''''�!:i:'�;:I�"��!��.alre. Weekly. 

ThIN widely ell'cnlaled and splendidly Illustrated 
paper Is published weekly. Every number contains six. 
teen pages of useful infOlmatiQn and a large number of 
original engravings of new inventions Hnd discoveries, 
representing Engineering Works, Steam Mnchinery 
New Inventions, Novelties in Mechanics, Manufuctures, 
Cbemlstry,l!:lectricity Telegraphy. Photography, Archi­
tecture, Agriculture, Horticulture. Nu.tural JTisr,ory. etc. 

All Classes of Header. 1lnd In the SCIENTIFIC 
A3IERICAN a popul ar ••. ,u"!e of the best scientHlc In. t . .fllrow.k. lll . of the day; and it I&t��ot�he pnl>llshers 
to present it In an attractive form. avoiding as much as 
possible abstruse terms. To eV'GTY mtelligent mind, 
this journal alfords a constant supply of Instructive 
reading. It Is promotive of knowledge ani! progress In 
every community where it circulates. 

Tel'IDs of SnboCl·lp'iou.-One copy of the SCIEN. 
TIFIC A"ERICAN will be sent for on. uea� numbers.,­
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of ,I ... ee doiIu)·. by tbe pub· 
lisbers; six montbs, $L50; three months, $1.DU. 

Clubo.-one ex,ra copy of tbe SCIE"TIFIC AMERI. 
CAN will·be supplied IlratisjcnelJM'jJcl1Jl>oj ftv •• ubBCribers 
at t3.00 e ch; additiunal copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monoy carefully placed inside 
of envelopes, securely sealed. and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad­
dress all letters and make all orders, dra:ts, etc., pay· 
able to 

�U'NN &; COM, 
361 Broadway, New York. 

'X' � :.!J  

Scientific American Supplement. 
This Is a separate and distinct publication from 

TID: SC IENTIFIC AMERICA N. IJUt is uniform therewith 
in size, every number containing sixteen large pages. 
THE SClICNTIFIC AMERICAN SUPPLleMKNT Is publlsbed 
weekly, and include� a very wide ran�e of contents. It 
presents the most recent papers by eminent writers in 
all the prinolpal de partments of Science and the 
Useful Arts, embracing Biology, GecloQ', Mineralogy, 
Natnral History, Geol<raphy, A rchreology. Astronomy, 
Cbelliistry, ElectriCity, Lilitht. Heat, MechanicaJ Engi .. 
neermg. Steam and Railway Engineering, Mining, 
Shi� Building, Marine Engineering, Photography, 
Tecbnology, Manufacturing Industries, SOLitary·En. 
gineerinlit. Agriculture, Horticulture, DOmf:dtij) Econo­
my, Biography, Medicine, etc. A vast amOllnt of fresh 
and valuable Information pel.'taining to these and allied 
subjects is given, the wbole profusely illuatrated witb 
engravings. 

TIw most impvriant Enojineerina Works, Mechnniems, 
and Manufactures at home and abl"o&d are represented 
and described in the SUPPI.EM""T. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM­
EmCAN and one copy of the SUPPLEMENT, botb mailed 
for one year for $7.00. Address and remit by postal 
order. express money order. or check, 

lnUNN & Co .. 3til Broadway, N. Y., 
Publishers SCIENTIFIO AMEHICAN. 

To l"ol'eilfll S .. bocribel' •• -Under the f8cIlitlea of 
tbl! PostalUnion, the SCIENTIFIC AM "RIOAN 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 Frunce, Austria, Belgium, Germany, 
Itussia, and all other European States; Japan. lIrazll, 
MeXiCO, and all States of Central and South Am"rlca. 
Terms, when sent to foreign countries. Canada excepted. 
U.gol:l, for SCIENTIFIC AM I<RICAN. one year; ,9,gold' 
for botb SCIENTIFIC AMERICAN an:l SVPPLEMENT 10r 
O'le year. This includes pcstlll(e, which we pay. Remit 
hr nostal or express money order, or draft to order ot 

MUNN & CO .. 361 Bro"dw y, New York, 

PRINTING INKS. 
THE "-Scientific American" is printed with CHAS. 

ENEU JOHNSON & CO.'S INK. Tenth and � 
bard 8te •• Phila., and n ROae 8t:, opp, Duane 8t., N. Y. 
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