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Scientific Jmevican,

Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa.. U. S, A.
" Ournewand Revised Catalogue of Practical and
Scientific Books, 86 pages, 8vo, and our other Catalegues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t(()iany one in any part of the world who will furnish his

adaress.

WoODEN TAHK

LARuE WATER TANK
P

LA SPECIALTY. XS
Trnu.. FURNISHED
DATIONSRTOWERS

2T EEMAIN S

(‘,. LD‘NELL &o
UISWVILLE Ky,

The Builders’ and Manufacturers?®
Exchange, Helena, Montana.

Correspondence solicited, Manufacturers and dealers
please send catalogues. Address

WILL. R. JONES, Secretary.

THE PORTILAND (Oregon’ INDUSTRIAL
EXPO=ITION,
Sept. 17 to Oct. 17, 1891, wants fer exhibit novelties in
electricity, mechanical arts,etc. No catchpennies need

apply. Address R. W, Mitchell. Secretary.

New eor Second-Hand, any make, bought, sold and ex-
changed. Get eur prices. Everything guaranteed. Ma
chines rented anywhere. New catalogue describing all
machines, free. NATIONAL TYPEWRITER EX
CHANGE, °208. La Salle Street, CHICAGO, ILL.

FOREIGN BUSINESS!

Specialties in Machinery of ali kinds wanted to place
in the English, German, and French muarkets. Geod
English, German. and ¥rench Paterits Bought. Our
Iiepresentative will leave fer England about May 15th,

Address LARMACO, BOSTON, MASS.

The most Successful Lubricator
for Loose Pulleys in use.

VAN DUZEN'S PATENT
LOOSE PULLEY OILER

Highly recommeuded by those who have
used them for the past four years. Prices
very reasouable. Every user of machin-
ery should have our ‘¢ Catalogue No. 56,
aent free,. Mention this paper.

VAN DUZEN & TIFT, Cincinnati, Ohio.

. Best small power in the world,
One or Two Horse Power.
VON’T tail to write for a deserip«
GQve catalogue of this
ENGINE.
It tn need of power of any kind,
write to us.

P. F. OLDS & SON,
218 Kiver St., Lansing,Mich.

S'I'EEI. ALPHABETS.

Brands, Seals, Steel
Stencil Cutting Dies,
Soap Moulds, Brass
Stamps. ete.

I’aper. Superier Quality.

J. 1, STUTZMAN, Manufaﬁturer, 181 William 8., N.Y.
BLU E PBINT Phomgraphégm!]l.lp\}gles.

T. H. MCCOLLIN & CO., 1030 Arch Street, P)nladelphm.

BIBB’S Celebrated Originn
BALTIMORE
e HEATERS

i PLACE
H To warm upper and lowerrooms.
The handsomest and most eco-
| nomical Coal Stovesin the world.
# THE B. C. BIBB STOVE CO.

Stove Founders, Baltimore. Md.

MARBLEIZED SLATE MANTELS

Bendfor Circulars and Prices.

Models Made
And experimental work of all sorts done
in a first-class machine shop, with facili-
ties, organization, and inclination to helyp
deveIOp thought as well as to work. A
primer to send.
THE JoxES BROTHERS ELECTRIC Co. CIN'TL O,

DRY PLASTER
MIXER.

W. D. DUNNING,
345 W. WATER ST.,
SYRACUSE, N. Y.

ATENTS!

MESSRS. MUNN & CO., in connection
with the puslicatien of the SCIENTLFIC
AMERICAN, continue te examine improve-
ments, and’to act as Solicitors of Patents
sor Inventors.

In t hisline of business they have had forty-fiveyears’
experience. and now have unequaled Jfacilities” for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications fer Patents in the United
8States, Canada.and Foreign Countries. Messrs. Munn &
Co. alse attend to the preparation of Caveats, Copyrights
tfer Books, Lubels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charee, on application, con-
taining full informatien about Patents and how to pro-
cure them; directiens concerning l.abels, Copyrights,
Designs, Patents, Appeals, Reissues Infringements. As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, ete.

We also send. free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of aecuring
patentsin all the principal countries of the world.

& CO., Solicitors of Patents,
361 Broadway. New York.

BRANCH OFFICES.—No. 622 and 62¢ F Street, Pa-

cifie Building. near 7th Street, Washington. ®. C

DEAF NESS & HEAD NOISES CURED
llr,

Peck's Inviaible Tubular Ear Coshions, W hispe
only by F. Hiscox, 868 B'way, N.¥. Write for book of pr

ard, Successful when all remedies ail. Sold FREE

the wheel.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa,

To THE
PROPRIETOR.

In the belief that correct |deas and correct practice will
insure your mere profitable use of grinding impiements
| and processes, we have taken the liberty of addressing
separate and different circular cards to your Grinder,
Foremun, Superintendent and Bookkeeper, We uask
yeur own attention to one point only, That 1s. the great
economy which would result from your employing a
much larger quantity of simple, lew-priced grinding ma-
chines, todo
by the old-fashiened processes of tiling and chipping.
Now it was demonstrated, in a series of careful experi-
ments, t hat the maxirnum cost of grinding off one pound |
of cast iron was eleven and three-fifths cents, and that
the minimun cest was two and feur-tenths cents; while
the cost ef flling off ene peund of cast iron was th@rtu Iﬂue
and nine-tenthscents. Netwit hstanding this overwhe
ing superierity, the proprietor generally puts m one or
two grinding machines as a sort of sop to his Superin-
tendent—to the mechanical progress of the times and to
the pressing entreaties of the wheel-muaker—and stops
right there. A professor of mechanics, who visited our
grinding room once, looked aghast.atthe fiying spdrks and
the disappearing metai. He said that shop was “‘a regu-
lar cast iron slaughter house.”” When we in turn in-
spected the technical machine shop ever which he pre-
sided. we found it provided with bench room and nine
vises, but only one grinding machine.
he zeal of machine builders hasled, of late years, to

the getting up of a countless variety of cemplicated
special machines. some of which are well calculated to
do difficult and exact werk, while many have been de-
vised by men of but slight experience in the use of selid
wheels, and merely look well on paper. Weurge here, as
we have persistently dene, thut the gnatest econemy lies
in the greatly increased use of wheels and meachines for
simple, general work.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

To THE
GRINDER.

It is for your own interest to turn out the very best
work possible, and as much of it as you can. The
Emery Wheel is your tool—it should be your servant.
The more work it does, and the ®etter, why then, it
is the better for you. If you use a very hard wheel,
then you have te d® the work with such heavy pressure
eon the wheel as fam%ue% you. If you use a soft wheel,
then 4t does the work, and your fatigue is less. The
less tired you are the more work you can do. The less
pressure you are forced to use, the more you can use
your hands to guide the metal you are grinding, and
thereby you can do better work. \Vheels which cuet freely
under light pressure are the easiest wheels to use.

1f you can keep the metal you are grinding against the
wheel ail the tine, it will be the same as if you passed a
flle one mile long over your work in one minute’s time,
If your wheel runs belew the proper speed. or if it gets
outottrue, erif it jumpsand chatters, then you can’t do
this; and besides, the jar of the metal and wheel will be
tiresome and unpleasant. The proper speed is generally
the one dictated by the maker and marked on the label.
A very cheap speed indicater (te carry in your vest
pocket wxlltell yeou if the speedisright. To keep 1t se,
your belts must be looked after and tightened if they
stretch er get loose enough to slip. 1f your grinding ma-
chine is of too light weight, or stands unsteadily, a few
woeden braces to the floor, wall or ceiling, will stiffen it.
If yeur wheel gets out of true, it should be made true
agiin with a diamond tool; and this ought te be done
just as seen as you netice t’he wheel has wern unevenly.
You can do this yourseif, with a hand tool, without
taking the wheel off the machine. All wheels, even the
very best, will wear out of true under hand work, and
need frequent turning up. Chipping or hacking the high
side of a wheel is a rough. brutal. unmechanical remedy,
and no 1vheel is fit for use which needs such chipping to
malze it cut.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

To THE

FOREMAN.

The men under your direction will work with more
profit to themselves and their emplo er 1f the teols and
machines they use are of such k and in such erder
that they turn out the most goods possible, of the best

uality, and with the least danger, fatigue and anneyance.
?[‘hese men will be en better terms 1with yeu if you make
their werk easy and profitable. To do easy andprofitable
work, grinding machines and wheels should be placed in
convenient positions—belts, pulleys and revolving set.
screws should be cut of the way or enclosed—dust should
be removed by suction fans—machines of ample we&
should be so mounted that they run with the least pos.
shake, and good Emery Wheels should be used. As all
makers claim to make good wheels, and as your Grinders
will give you the most confusing opinions, we offera few
ideas asto whet is a good wheel. A good wheel is that

WE present herewith to Apprentices, Students,
Business Men that Trade Mark which their predecessors saw weekly in
these columns almost twenty-five years ago.
tiot to the factthat this Trade Mark is as closely associa-

ted with a d Anite method asit is with definite goods.
SAFE WHEELS,
HIGH SPEED,

&'mt work which is now most wastetully done -

1

Young Mechanics, and

We call their atten-

SOLID MOUN’I‘IN(-S,
FREE CUT, and
LIGHT TOUCH,

these arethepoints forwhichthe The Tanite Co.has
made aquarter of a century fight. It insists that conditions
of use are as essential to success as is the intrinsic quality of
To emphasize this idea we now
which THE TANITE

reproduce the cards
COMPANY is distributing to all users of its goods.

which cuts freely when the metal being ground is applied
with moderate pressure—which dees net quickly glaze
over and clog up with metal—which does
chunks or burst—which does not have to be hacked and
chipped to make it cut,and which can be applied to the
greatest variety of work under varied conditions, with
the certainity that it will do fair, aver.ue work, with tew
stoppares for any cause. From 15 to 25 dlﬂ‘erent makes
of wheels are offered for sale in the United States. Of
these ver{]iew are too soft, and nearly all toohard. Very
many of these need te be hacked and chipped te make
them cut, and require such excessive pressure as to
weury your men. Nearly all do their best cutting when
tirst used, but gluze over with metal, and do less and less
work the longer they grind. Seme are unsafe ut the
speed of a mile a minute, which has been adapted by the
best makers. and a lower speed is named. Any wheel
which cinnet be run at a speed of a mile # minute with-
out cowls or coverings, or mechanical helps and re-en-
fercements, is unfit for general use.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

TO THE
SUPERINTENDENT.

If solid emery wheels are used in the factory you man-
age, it is because they are labor-saving and money-
making tools. It is of importance that they save the
mostlabor and make the most money. Ordinary grinders
can use them, and ordinary foremen keepthem in proper
condition ; but to attain the greatest economy, sound
judgment and technical skill are needed. It s hardly
necessary te pleiad with yeu fer high speeds, free cutting
wheels and selid machines. We might as well ask you to
run your circular saw by steam and to keep it sharp.
But we do need to point eut that no erdinary grinder or
foreman is likely te make & correct estimate of & 1heel's
money value. There are toc many factors in the problem.
The actual cost 1#31' pound of grinding off metal is the
thing te get at. Pewer, time, pressure and wheel-wear
all have @ W taken into account. 80, too, de incidental
steppuages and accidents. ‘T'eo often wheels ure accepted
or condemned en superficial and mistaken observatien.
This is most apt to occur when seme different make of
wheel is on trial. For instance. nearly all American
makes are too hard. Through long use, however, the
men beceme habituuted 1o the pear toel, and compen-

sate forits defects by wearing themselves out with ex- |

cessive pressure, or wearing the wheel out by hacking
and chipping. If one of the free cutting makesis then
offered for trial, the grinder applies the same excessive
pressure, and wears out the free cutting wheel se fast as
to make it apgear wastetul. He ought to lessen his
pressure, and thereby save both the wheel and himself.
Atsuch trials, ever-hard wheels are often accepted, be-
cauge the observatien is made during the tirst few min-
utes’ use of a fresh wheel, Now it is a demonstrated fact
that of ten different makes, scientifically tested. only
two maintained their cutting capacity to the last, while
all therest did their best work in the first few mmutes.
and then steadily deteriorated.

When we offer you better geods at a reasonably higher
price, you meet us with the answer, that *‘the old wheel
suits.” So does an eld shoe, wrongly shaped and badly
made, suit better than a new one, till thenewone 8 bro-
ken tn.

WITH THE COMPLIMENTS OF
The Tanite Co., of Stroudsburg, Pa.

To THE

BOOK-KEEPER.

As our inveices come under your notice, the compara-
tive prices of our goods are matters of consideration.
Please note our views on this subject.

MACHIN We do not claim to make better or

INES.
cheaper machines than others, for there are many larger
and better machine shops than ours. We claim to make
grinding machines as cheapand goed as any. Many ma-
chines appear cheaper than ours, because a lowerprice is
fixed on a muchine of same designation and said to have
the same capacity. As arule,suchmachinesareoflighter
'w«'i ht than eurs, er deficient in fittings or work manship.
r centrol of the crude ore is such that,
coupled wnh eur impreved appliances and processes, we
can supply emery at prices lower thau yeu cun buy it
elsewhere. Twenty-three years of experience in the use
of this article enable us to assure you as to the quality of

these goods.

EM I' RY WHEELS. Our prices for these goods
are about the hl%l est in the world, but their value justi-
fies the price. 1'hese wheelsare productwe tools and their
value depends on their productm/e capeacity. Many other
mikes ale in use, and such use is apparently satisfac-
tory; superintendent, foreman, and semetimes even the
grinder working by the piece agreeing that they see no
use of changing te higher priced geeds. Our answeris
that the higherpriced geods are safer and cause fewer
accidents to life, limd and surroundin,
they save time, because they call for fewer stoppages fer
break-downs and repairs; that their productive capacity
18 greater,
time, and because they cut more freely. and 8o require less
pressure and cause less bodily atwue tothe grinder.

ELLANEOU -, Our prices on
thesegoods such as Dlamond 'l‘ouls WhetStones, Knife
Sharpeners, etc, will be found Justly proportioned to

' FREE!
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LAUNCH pear regularly.

DRYING MACHINERY. For Sand, Gravel, Phos-
phates, Marl, Fertilizers,
etc, MIXING MACHIN-
ERY for Baking Powder.
Flour, Drugs, Plasters,
Fertilizers, etc. Send for
catalogue. J. H. DAY
& CO., Cincinnati, O.
Branch Office, 36 Murray 8., N. ¥.
S3 PRINTING PRESS. prnini™5ave
* Cata-

mon 83
ioguefortwostamps. Kelsey & Co., Meriden, Conn.

ugsuns & BIGYCLES

Do all your owo

Fasy Payments,

'with no extra g MfraPrice|Ours

%) Crescent Satet.y. allbear’ gssqﬁ %76
Mercury Diamond Safety, all steel
Qggrm eld Roadster. headers imposs * $120 %

Amer. Champion, highest grade, _**

Othersascheap,allmakesnewor 2d d lowest prices
Cata free. Rouse, Hazard &Co., Peo a,Il.

LAUNCHES,
YACHTS,
TOW BOATS

New Illustrated Catalogue FREE.
CHAS. P. WILLARD & CO.,

No. 2 Domivick Street, - -  OHICAGO.
PATENT FOR SALE. °“H:"hior™

Agents look here! 158 dozen sold {n one County If
you want a ragld seller with big profits, write to
KBASE, 171 E]m Street, Cincinnati, Ohio.
Tableaux, Spe

PL A's Schotﬁ?club&l’arlor. out.!':.‘a.m-

logue tree, T. 8. Dnmsou,chicam,l

threw off

machinery ; that |

because they grind off more metal in a given |

BALTIMORE MD.

ESSEX & E'.UHKESTF'EUS

PROPOSALS.

ROPOSALS FOR MAIL-BAG CORD-
FASTENERS AND FOR IRON AND
STEEL, &, FOR POST OFFICE DE-
PARTMENT,

PoST OFFICE DEPARTMENT. WASHINGTON, D. C.,
Kebruary 28, 1891,.—Sealed proposals will bereceived at
this Department until noon, on Wednesday, the sixth
day of May, 1891, for furnishing, according to centract,
Mail-bag Cord-fasteners, Iron, Steel, Brass, Oils, and
Waste. All proposals must be in accordance with the
specifications, which can be obtained frem the Secend
Assistant Postmaster General, Mail Equipment Division.

JOIIN WAN AMAKER ostmaster General.

BERMUDA.

NOTICE TO ENGINEERS, CONTRACTORS, Etc,

Sealed tenders for deepening the channels leading
into Hamilton Harbor, Bermuda, will be received at the
Office of the Colomal Secretary, Hamilton, Bermuda. up
t0 12 o’clock nooa of

TUESDAY, THE 14TH OF JULY, 1891

Tenders to be sent in in duplicate, and to be marked
on the covers, *“ Tender for Channel Improvements,”

Complete plans of the work may be seen, and specifi
cations, conditions of contract, forms of tender. and
printed information regarding the work may be obtained
at the office of the Crown Agents for the Celonies.
Dewning Street, T,enden; at theeffice of Her Britannic
Majesty’s Consul Geneml at NewYork; and at the effice
of the Celonial Surveyor, Hamilton, Bermuda.

‘The Government of Bermuda will not be bound to ac-
cept the lowest or any other tender.

W. CARDY HALLETT, Colonial Surveyor.
HAMILTON. Bermuda, March, 1891,

Experimental Science

Geo. M. Hopklns.

Interesting Experi-
ments in Every Branch
of Physics. Descriptiens
of Simple and Efficient
A{)pamtus. much of

1ich may be Made at
Home, Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Phete-
graphy, Microscopy. Op-
tical Illusions, Mechan-
ics, etc. A world of Valu-
~ able Information. A
Seurce of Rational
Amusement. ‘A superb
work for Young and Old.
Illustrated Circular and Table of Contents sent free.

740 PAGES. 630 ILLUSTRATIONS.
PRICE, by mail, postpaid, . « - $4.00.
MUNN & CO., Publishers,

Office of THE SCIENTIFIC AMERICAN,
361 Broadway, New York.

THE ADDER

One-quarter actual size.

Will add any
number of col-
umns of fig-
wures, one, two
or three cols
umns. al a
time, with
positive ac-
curacy. 2t

SAVES TIME

its results are immediate, always relidble and
correct. Lconomy of money, trouble

AND BRAIN LABOR

is achieved by this ingenious little machine,
which must be seen to be appreciated. Price, $7.
Send for descriptive circular and testimonials to

WEBB'S ADDER CO.,

58/ Cedar Street, ew York,

SAT.E:

Patent No. 446,001, dated February 10,189). Fire Escape.
The best out. Always readv. Safe, simple, and reliable.
Attached to inside of window. Two persons can de-
scend at one time, For particulars, address

US1T'AV MULLER, Madalin, N. Y,

o MAGIC LANTERNS

WITH) []lL LAMPS HAYE NO EQ

ICE-HOUSE AND COLD ROOM.—BY R

G. Hatfield. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To be had.at this office

and of all newsdealers.

Save Money.
- ls-.ml Tor prices to

Before ou buy a
d A W.GUMP&CO.,Dayton,0,

New Bicyclesat reduced
prices, and 400 second-hand
s, Nifewlt Repoiving,
’ ¥ Bicycles. Guns and

S st Writers taken in exthanﬁ
Bqu or Girls‘ 24, Safm, with rubber tires, 8 1540

Boys' 25-inch Sﬁfety. with rubber tires
Gents® 3l-inch Sa/is. ballsto b'g anndpedals, 35-00-

With or without Gevernor,
coffee mills, fans, sausage cutters,

qupphes ﬁ'om to10 H, P.

or special circulars to

Supplies from hydrant pressure the cheagest power known.
(nvaluable for blowing church organs, running printing presses, sewing mac!

ines, lathes, saws,

elevators, and all machinery requiring light power. N

firing, no fuel, no ashes, no repairs, noiseless and compact. No extra insurance. Always ready.
Interchangeable jets and improved in every detai

©

References in all parts
aclkzus Watexr Motor Co. Newark, IN. J.

A Wonderful Air Mover.
Sults guaranteed).
Woolen and Cotton Mills, for removing st,eam‘!l
for ventilating Hotels, Lnundrles. Public Buildings, etc.
of the country

© 1891 SCIENTIFIC AMERICAN, INC.

For Drying all kinds of goods (special Dryers built and re-
Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and Paint Works,
dust, smoke, hot air, acid fumes, bad odors, and

High Speed Bngine and Fan combined.
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