
A New and Timely Book. GeneraZ Haupt's 
Bt't'eet Railway Moto't's. 

JUST READY. 

STREET RAILWAY MOTORS: 

with Descriptions and Cost of Plants and Operation of 
the Various Systems in Use or Proposed for Motive 
Power on �treet RaiJways. By Herman Haupt. C. E., 
Chief of Bureau of Military Railroads during the Late 
���\J:!; �?j�f ��r��e�ip�e£r��.

IVi�i�n��b���J, �f��� 
213 pages. 

Price $1.75, by 'Iltail, free oj postage, to any add'ress in the 
1vorld. 

ABSTRACT OF CONTENTS.-CHAPTER I, Horse 
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matic or Compressed Air Motor; VII, Tests of the Har4 
die Compressed Air Motor; VIII, Economical l\lodes of 
Compression; IX, Cost of Operation of the Compressed 
Air Motor for One Day-Six Miles Double Track' X, 
Other Air Motors; Xl, Cable and Electric Roads; XII, 
Electric Lines; XIII, Low-Pressure Air Motors; XIV, Stomge Batteries; XV, Cost of Carbonic Acid as a Mo-
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Price $1.75, by mail, free of postage, to any address in the 
1uorUl. Il"r A Descriptive Circular 2 pages, quarto, gi1)ing the 
full Table oj Contents of the above volwne, sent h'ceto any­
one tvho 'lDill furnish his address. 

r:r Our N fiV and Rev i�fd Cr.ttalogue of Practical and 
Scit'iifi)ic Books, 88 l)(lue�, SeD, ana our other (]atawques, 
the whole C011Crtng ('/'(rJl brunch of Science appbied to the 
Arts, sent free andfreeoj po&taqe to anyone i n any Pa1't of 
the 'worLd 'who 'LviHfHrnil)h 'u.s 'With hi s address. 

HENRY CAREY BAIRD Ill. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IlHPORTERS 

S10 Walnnt St., Philadelphia, Pa., U. S. A. 

Work=Shop l������TEsT 
Companion 

For Architects, 
Contractors, En· 
gineers, F remen 
Railway men,Ma­
chinery maker, 
Jobbers, Sa le s­
men ;for Superin­
tendents of Fac­
tories, Bookkeep­
ers and Aocount­
d.nts. 

The Compilers, 
having had many 
years experience 
inthe mechanical 
arts, are enabled 
to judge correct­
ly what is wanted 
for the class of 
people the book 
eaters to. 
An Inexhaust­
ible Instruc 
tor fo r Shop. 
Office, and fu ... 
Young Me· 

!!!=�������� CbaniCS desir· 
ous of becoming 

vcl'fect i n  their trade. Con­
tains 498 Tables relating to metals, 

wood, and stone ; 218 Rules to solve all me· 
chanical difficulties. The Electrical Department, 
by a well-known Expert, is thorough and comprehen. 
sive. Price, $2.50. Spec ial terms will be given to live 
a«ents. Apply now. LAIRD & LEE. Chicago. 3E�B FOR SAMPLE �epy OF 

An Illustrated Monthly Magazine of 
SpO:rt, 

T:ra "Vel, 
Bec:rea tion. 

and. Fiction 
83.00 per year. 2�c. a copy. 

OUTING CO., Limited, NEW YORK. 

SYLPH CYClES.rA.� 
Pneumatics not enough; springs 

l:lecessaryforcom tort & safety �;W�I�;������J��es£rA�fv:��Ilj: p:�le�� 
:: Lion. All usersdeJighted.ln_ 

vestlgate. We also make. 
����������, 301h. rIgid Sylph. Cata. free. 
BOul!le-Duryea c..;yc.e Co. JJIjTl. 16 G st.,Peoria.Ill. 

The Best Mechanical Help 
.An inventor, investigator or experimenter 
can have is a great machine shop, whose 
business is (first) to do regular work

h
and 

(second) to help develop ideas. We ave 
that shop, and have put what we have to 
!laY in a primer-will send it. 

THE JONES BROTHERS ELECTRIC CO.CIN'TI, O. 

WE SEND FREE 
with this beautiful Organ an Inl!ltru(>tion 
Hook and a handsome, upholstered 8tool! 
The org-an has 11 J'[ops, 5 octave", and is 
made of Solid Walnut. Warranted byusf or 
15 yearll. 'Ye only charge *45 forthis bp.au­
tiful in"trument. Send to-day for FRRE illus­
·trated catalogue. OX:FORD lID'O. CO Chieago. 

�ATENTS! �. - .  MESSRS. MUNN & CO. In connection � . 
. 

with the puhlication of the SCIENTIFIC 
Al\n-::nlCAN, continue to examine improve .. 
ment s, and to act as Solicitors of Patentl:' 
for ] n ventors. 

In this line of business they have bad fortv-five years' 
experience, and now have IfHequll/pri, .faci1ities for the 
preparation of Patent Drawings, Sp�ciflcations, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn ��Ch

ois 
a��o

r 
a��e6t�,

t�a\�le1s�rrfe'�:���� A�s�:riitae�ts�Ofld 
Reports on Infringements of Patents. All business in4 
trusted to them is done with special care and promp� 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con .. taining full information about Patents a nd how t o  pro­
cure themi- directions concerning La.bels, Copyrights, 
��=:��:nent��eR�jec-trfe��se::ei�its �::�����n�f 
Patents, etc. 

We also send, .free nf cI!ar(Jc. a Synopsis of Foreig-n Pa­
t�nt Law�, showing the cost and method of secnring 
Pa tents in a.ll the principal countries of the world. 

III ljN� &:: CO., Solicitors of l::Jatents. 
361 Broadway. New York. 

BRANCH 0�'FICES.-No8. 622 and 62' F Street, Pa­
cillc BUilding, near 7th Street, Washing on, D. C. 

J cituti fic 1tutticau. 
UNRIVALED 

-FOR-

Excellence of 

Design and 

Construction, 

Simplicity, 

R�INGTON 
� TYPEWRITE-R , Adopted as the Official 

Writing Machine of the 

World's Columbi an Exposition. 

Easy Operation, 

Speed, 

Durability. Wyckoff, Seamans & Benedict, 
Send for Catalogue. 327 BROADWAY, NEW YORK 

__ • __ ��_ •• "'-'-__ '_._'��_' ___ ' __ ' ___ F __ � ____ _ 

No one ever wrote t 000 Letters an Hour, 
·------'---1 

that is, unless they first wr ote one and then copied the re s t on an 

EDISON MIMEOGRAPH 
I 

InvpnlPd by ThnM. A. Edisoll. ��ornai1yOfficeUseinduplicatingboth handwriting and typewriting 
Anybody can operate it. :-'impl(�-Com}Jact Cleanly-Cheap. Endor�oWd by O'·f�r 90,000 u�el·S. Catalogues and Samples of \\ ork �ent free upon a pplicati o n. l\lanufactured only by the A. U. J) J CK 
CO., 1:>4, E. Lake �t. Chicagu. Branch Offices, 47 Nassau St., N. Y. City, 117 So. }'ifth St., Phila. 

Wmijil�uiuhpi �!!�fi"�I�11 
GAS ENGINES & VENTILATING FANS 

-
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Lightrunning. NOiscle':ls. Self-setting needle. Self-threading slluttle. Auto· 
mutic bob bin winder. Warranted ten 
years. AJl uttaf'hments free. We shIp 
anywhere to anyone in any quantity 

�.. Link-Belting and Sprocket Wheels 
� Elevators and Conveyors for hand­

��t�o�t
eg: Barrels, Cereals, Ores, 

Manila Ikme Transmission Mach'y 
! I Special Mininp, and Woodworking -- ' .  Machinery. 

. � Shafting, PulJeys, Hangers, Gear­
ing, etc. W'" Sena for Circular HO." 

STEEL TYPE FOR TYPEWRITERS 
Stencils, Steel Stamps, Rubber and 

Metal rl'ype Wheels, Dies, etc. 
Moel ... 1 and l:x tU"l'iuu-nHal \'·ol'k. 
Small :Machinery, N ovelties, etc., man­

ufactured by special c o ntract. 
New YorkSlencilWks, 100 Nassau St., N. Y 

�O�l' �g�n�·e�t�c�n.d�u�y·"!I!, f:e� t!i�lli����lf;���� ����.
a
J 0 f�e�:f�� 

required in advance. 'Ve also Fell Standard Singer ma­chines at $16.00, $14.00 ond $9.50. Send at once 
iW:i�8W;\f�::''nur:;'A:� U�l:l;�ti:r��C:;;lLL. 

Rue's Little- Giant Injector. 
INVENTORS ��gle

E�����t���i{a�s ��
t
�i�:l: ing their Ideas. Models and patterns a speCialty. Write Screw.Jacks, Portable Forges & Blowers. 

us. WM. GARDAM & SON !IS John St., New York. JOHN !S. URQUH ART. 46 Cortlandt St •• N. Y. 

DRILL CHUCKS. };'�!t;h�,?i��J�l�a1-�-\'Jgu('eHo�CI�1I ��:I:� \J'iril\'b� l� (Y r; tf'il1: 
CHIJCK�. showin� the only perfect system ever deVIsed for 
holding and driving dril1s. 

Foreia-ll Agencies: Ph. Roux: et Cie., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom4 
�nade No.5. Berlin. Germany. Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C.t England. 

"BEW ARE OF FAI,SE P ROPHETS." They will ten you that t .e Howard-Allard !,piral �c,."w 
Driver has not �!:������S!��������)j�������])���m�e to 8tay. 

� � , ,II a re off, and 
h a ve some 

that they want. to swindle you on. You know your business. Wateh 'ern. Senfl to U8 and get �
l
��ctl:lt!ft:�� you all about thlS; the best tool on earth to drive a �crew. SalPpI\e AI, $1.50; A2, $1.25, posta ge paid. ' 

THE AI,FORD &; BERKE],]i, LO., 77 Chambers �lreet, NE\V YORK. 

BELTING of Various Styles, ELEVATORS, CONVEYORS, 
COAl, !lUNING and JlANO],TXG MACHINERY. 

The JEFFREY MANUFACTURINC CO., COLUMBUS O. lr Sena jar "93" Catalogue "C." Branches: CHICAGO-NEW 
'
YORK. ---------------------------

VANDUZEN SJ�M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
Always In Order, never Clogs nor 
freezes. Every Pump Gua.rAnteed. --10 SIZES.-­

to 12000 Gallons per Hour. 
ost $7 to $75 each. Addres. 

THE VANOUZEN &. TIFT CO., 
J02to 108 E. Second st., Cincinnati. O. 

PLAYS 
Dialogues, Speakers . for School, 

Club and Parlor. Catalogne free. T. S. DENISON, Puhlisher. Chicago. 

OCK & ORE BREAKER 
Capacity up to 200 tODS per hour. 

Ha s produced more ballast, road 
metal, and broken more ore than 
all otber Breaim s combined. 
M:cl!l�:�� .Of s��gh

f�rre:a���:� 
CATES IRON WORKS, 

50 C So. Clinton St., Chi cago 
100 C, Liberty Street, New York, 

237 C. Franklin St., Boston, Maslil 

The name to remember when buyIng a BICYCLE is A·�Y4;)�;'}f:1I*. uu. 
$30 to 850 .aved on many 
new and second-hand Bic,fcies. 
Lists free. Over 2000 in stock. 
Ca.sh or time. Agent!! wautad-

Delaney's Metallic Gaskets 
and Flanges make everlasting 

joints. Delaney's Ex­
pansion J::JacJdllgS for 
steam, water and ammonia 
are best and cheapest. 
I,f,hf;d�'G�!Ie� St�:' 

Milwaukee. Wi ... 

Useful Books! 
Manufacturers, Agriculturists, Chemists, Engineers 

Mechanics Builders, men of leisure and professional 
men, of all classes, need good books In the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
clas8ifled with names of authors. Persons desirin� a 
copy have only to ask for it. and It will he mailed to 
them. Address, 
MUNN &; ()O.'361 Broadway, New YOl'k. 

STEVENS PATENT 
RELIABLE DIVIDER. No. 60 

Forged f rom heavy stock. Operated with 
a rh!ht and left hand screw. Made with two 
tension screw�, removing any back lash. 
:s inches. pri ce per pair . ... . .. . .... $1.60 Ideal and Leader Sprin g Cal�e r s and DiVi .. 

���s
Ft�:�a��r��;[s'���':.al epth Gauges, 
ar Illust.rated catalogue fru to an. 

J:l:o�ifo�V�§�Schl��� Ft;'is.T�B� vO •• 

HARRISON CONVEYOR! 
Ha!:ITing Brain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 
J;i���.l BORDEN. SELLECK & CO., lMa�:;'},�8JChicago, ilL 

CllU lOI D7.APO N ' � � c'E rLUrO f OU LAC Q U ERS 
41 8ARCJ:AY ST. 4. NEW YORK� j,AND VARNISHES FOR METAL AND WOOD 

GUM LACQUERS - BRILLIANT AND DEAD BLACKS-SHELLACS &c 
�� SOL:E LlCENS E E 5 OF THE CE LLU La 1 0 COMPANY �-=----co 

© 1893 SCIENTIFIC AMERICAN, INC. 

PROPOSALS. 
U. �4,��� Veii:' <i,��t���is��n";���c'!:t!\!iit-le

R;t 
ceived at this office until 11 A. M, May 23, 181)3, and then 
opened, for furnishing and delivering 9(N) barrels of 
American Hydraulic Cement; of which, 500 barrels are 
to be delivered at Ft. Adams, Newport Harbor,B. I .• 

and 400 barrels at Dutch Island, Narragansett Bay, R. I. 

�g;p�ll./E��':::��tr.�.
pZ�y.

W. H. BIXBY, Captain, 

d I? BatHs Automatic �:���ng 
'" ill ti ' (DIAL SETTING lHOV��MRNT-{ 00 � IJ NIlJnbers CO

a
��f����e�l�.J)llP jcatp.� 

o Ji'or general OfJi�e afld Factory use 
Prices.' wheels, $14; 5 wheels, $16. 

I Sent on 10 days' trial to responsible parties 
Every machine fully guaranteed. 

Se11dfor (]il·cu�ars. 
UA TE!,; MFG. CO •• 

___ .. ��"=' 44 B"oad St., N. Y., U. �. A. 

A Manufacturer r:.�, w:o���:rP,i,�c't��V.:'d 
methods, has capacity to make for responsible parti es, 
:r�fct� e���:es�g��en����?Ci�:�in!nl�;���e, ��rri�: 
wanting first class work. Can handle a large contract. 
Manufacturer, Office of Scientific American, New York. 

WORTHLEY STALL \VORK!oi, 53 
��'Pe�t

25:yg.
s���w ����, 6':t��:e� ?ri�� 

Sl.60. Examine at World's Fair and at Van 
Ness Co •• 50 Warren Street, N. Y. City. 

Dixon's Silica 

Graphite 
Paint 
Has preserved roofs for TEN 

to FIFTEEN YEARS - even 
longer-without repainting. 

Beautiful as well as durable. 

Send for circulars and testimonials • 

J05. DIXON CRUCIBLE CO. 

._._._.,::�,:::�i
.�.�.=.._. ___ 1 

Columbian Desk Catalogue 160-
pages, postage 7C. Desks from 
$6.00 to $600.00. • • ••• 

American Desk & Seating Co. 
Wabash Av.. CHICAGO. U.S.A. 

THE STIRLING BOILER 
is economical in fuel, repairs, and 

absolutely safe at high pressure. 
Practically self-cleaning. 

THE STIRLING COMPANY, 

WA NTED-6�:�:ff��t�r:���ei�ta�t,1���ag��:� 
and improvements. State fully wh a t you have. 
Address G. E., care h Scientific American," New York. 

HOW TD BECDME AN 
EXPERT AT FIGURES, 

IIlttH'FC:n-Mf--.1 or, Rowland'. CompeDdlumotBualDeaPolat. 
era for E .. erJbodJ.-An invaluablebook for 
the vest pock.et; size tJdl{ i ncbes; contain­
ingtheroost conci8e business metbods, quick­
est waysto add, UIultiply,divlde, computo 
interest, discoun t bills, average accountt, etc.. 
known.t Tables. etc. ArrIlD.!Sed to b e witbb:t 
the COmprehen6ion olall. �Limp cloth bind .. 

T-rOA=r-.t ing. Mailed for 260. POltage stamps taken. 
Agents wanted. Write for confidential term .. 

������'---"W�,�IJ�.�B�o", .. �I'D4. S. WIIn'OII 8t..1I'01I' '1ork. 

RETVRN thi .. all" . .. fIb 
order and we will send by 
E:rpress,prepaid, this Solid 
Gol4 filled (uil je"Wele4 

Elginstyle, stem wind and set 
WatcbWbicb you ca.nSe)) for826 
If you like it pay Express agent 
0.60 and keep it, otherwise 
baveit returned at our expense. ro���� :;�r����lromise 

flee examine and 
buyitsutted. 20 
WearGuaran­
"'e witb ea.ch 
watch. Give your 
full name,Expresa 
and P. O. adm:eBB. 
State which want· 
ed, La d ies 
GentB Bize. W'hen 
you Bend Casb 6.50 
witb order will 
gin a Gold plated 
Chain. No cbain 
wltb C.O.D. or· 
ders. Clton't affar4 
It and pay C.O.D. 
cbargee. What a customer say 
Guthrie CenteT, la., an. 
1', 1893.-Kirtllt.n�Hro8. &: 00.: Send me aDotberG.50 watcb. Tr&decl 
tbe oiber I bought [or .'15.00. Yom·s truly, SJn.L W.&LTJUl8. BuD. ... 
dJ"ediepeak likewise. AddreB8 all orders, 

KIIITLAftlD •• US .... C;U • • _W-"_ .... nr.y. 
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