
Founded by lIlathew Carey, 1785. 
HENRY CAREY BAIRD &. CO. 

Industrial Publishers, Booksellers, aud Importers. 
S] 0 Walnut !'!t .. J'hilndelphia, l'a .. U. S. A. 
;::rOurnew and Revised Catalogue of Practical and 

Scientific Books, 86 pages, Svo. and our other Catalogues 
and Circulars. the whole covering every branch of Sci_ 
ence applied to the A rts. sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

The Builders' and lllanufacturet·s' 
Exchange, Helena, Montana. 

Correspondence solicited. Manufacturers and dealers 
please send catalogues. Address 

WILL .. R. JONES, Secretary. 
THE PORTLANII (Oregon' INDU",TRIAL 

EXPO,.I'I'ION, 
Sept. 17 to Oct. 17. 1891, wants for exhibit novelties in 

electricity. mechHnical arts, etc. No catchpennies need 
apply. Address R. W. Mitchell. Secretary. 

. TYFEWRITERS. 
New or Second-Hand, any make, bought. sold and ex­
ch�nged. Get our prices. Everything guarunteed. Ma 
dllnes rented anywhere. New catalogue deseribing nil 
machines. free. NATIONAJ� 'l'YP�JWRl'l'ER EX­
CHANG E, 200 S. La Salle Street, CHIC AGO. ILL. 

FOREIGN BUSINESS! 
Specialties in Machinery of an kinds wanted to place 

ill the English. German. and French markets. Good 
l';nglish. German. and French Pater .. ts Bought. Our 
Hepresentative will leave for Englaud a bout May 15th. 

Address LA 1l1UACO, BOSTON, MASS. 

The most Sueeesaful Lubricator for Loolle PulleY8 In u�e. 
VAN OUZEN'S PATENT 

OSE PU LLEY 01 LER 
Hijthly recommended b.V those who have used them for the past four years. Prices ,'ery reasonable. Every user of machin· 

should have our "Cata.logue No. 56/' 
free. Mention this paper. 

Y A.N DCZEN & TIFt'. Clneinnatl, Ohio. 

. Best small VOWer in the wOl'ldo 
One or Two Horse Power. 

ul]:'
c�:Jto

t
�
a�� tgf 'r�\;e for a descrip .. 

ENC;INE. 
It 1n need ot power of any ki nd. 

write to us. 
P. F. OLDS 8c SON, 

�IS River St .. Lansing, Mich. " 
. _-----

Brands, Seals, Steel 
Stencil CuttIng Dies, 
Soap Moulds, Brass 
Stamps. etc. 

M. STUTZMAN, Manufacturer, 18t William St.. N.T. 

BLU E PRINT Paver, Superior Quality. 
PholOgravhic Suvplies. 

Send for catalogue. 
T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia. 

81 B B 'S Celebrated Originll\ 
BALTIMORE 

il1'i� HEATERS 
To warm upper and lowerroom8. 
The handsomest and most eeo­
nomleat Coal Stoves In the world. 
THE B. C. BIBB STOVE CO. 
Sto'Ve Founders, Baltimore. Md. 

MARBLEIZED BLATE MANTELl! 
EenrJ/or OircularsanrJPNcu. 

Models Made 
And experimental work of all sorts done 
in a first-class machine shop, w ith facili­
ties, organization, and inclination to help 
develop thought as w e ll as to work. A 
primer to send. 

THE JO�ES BROTHERS ELECTRIC CO. CrN'TL 0, 

DRY PLASTER 
MIXER. 

w. D. DUNNINe, 
34li W. WATER !'IT., 

SYRACUl'!E, N. Y. 

�' ATENTS! 
"�:.'/ .: M�SSB,S. MUNN &CO., in connection 

' 

with the pUblication of the SCIRNTIFH' 
A MERICAi'\. continue to examine improve· 
mentB, and to act as Solicitors of Patents 

-'or Inventors. 
In t his line of business they have had forty-five years' 

expenence. and now have unequaled facilities for the 
preparation of Pa.tent Drawinlo!s, SpeCifications. and the 
prosecution of Applicatic.ns for Patent" in the United 
States. Canada. and l1'oreign Countries. Messrs. �1 unn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Hooks. Labels. Reissues, ASSIgnments. and Reports 
on Infrinlo!ements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of chartle. on application. con .. 
taininlo! full information about Patents and how to pro­
cure them i directions concerning Labels. Copyrights. 
I>esigns. Patents. Appeals. Reissues Infringements. As­
signments, Rejected Cases. Hints on t he Sale of Pa­
tents. etc. 

We also send. free of charge, a Synopsis of F'oreignPa .. 
tent Laws. showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN 4: CO., SoJicitors of' Patents, 
361 Broadway. New York. 

BRANCH O�'FICE8.-No. 622 and 624 F Street, Pa· 
citl� Buildintl. near 7th Street. Washington. n c 

Jdrutific 1\mtriCllU. 
�E �resent herewith to Apprentices. Students. Young Mechanics, and I Business Men that Trade Mark which their predecessors saw weekly in 

these columns almost twenty-five years ago. \Ve call their atten- I tion to the factthut this Trade Mark is as closely associa-
ted with a de1inite method as it is with defini te goods. 

l'!AFE WHEEL!'!. I HIGH SPEED, I SOLID MOU N'I'INC;S, 
FREE CU'l', and 

I 
J,IGHT 'rOU CH, 

these are the points forwhichthe The Tanite Co.has 
made a quarter of a century tl�ht. It insists that conditions 

oj 'Use are as essential to success as is the intrinsic qltality of 
the whee1. To emphasize this idea we now l'eproduce the cards 

which THE TANITE (;OllfPANY is distributing to all users of its goods. PROPOSALS. 
WITH THE COMPLIMENTS Oil' which cuts freely when the metal being ground is applied pROPOSALS FOR MAIL-BAG CORD-. with moderate pressure-which does not quickly glaze 

The Tanite Co of Stroudsburg Pa over and clog up with metal-which does throw off FASTENERS AND FOR IRON A ND ., , • Chunks or burst:-which does not have to be hacked and STEEL &c. FOR POST OFFICE DE-

I chIpped to make It cut, and whICh can be apphed to the PARTMENT' 
To THE greatest variety of work under varied conditions\ with • 

PROPRIETOR the certainity that it will do fair, average work, witn few I --
• stoppajles for any cause. From 15 to 25 different luakes ,POST OFFICE DEPARTMENT, WASliIINGTON, .D. C., 

. --.-- " of wheels are offered for sale in the United States. Of � �bruary 28. 1891.-Se!lled proposals WIll be reCelve.d at 
. In the belIef that correct Ideas and �rr�ct praC�lCe will these very few a.re too soft, and nea

.
rly all too hard. Very thIS Department untIl n.oo�. on Wedn.esday, the SIXth 

lIlsure your more profitable use of �rmdIn� implemepts many of these need to be hacked H nd chipped to make day: of May. 1891. for furmshmg, accordmg to c�ntra.ct, 
and processes. �ve have t.aken the hberty of addr�ssmJl them cut. and require such excessive pressure HS to Mati-bag Cord-fasteners, Iron, �f.eel, Brass. OI!S. and 
s�parate and drtferent CIrcular cards to your .Grlll�er. weary your men. NeHrly all do their best cutting when Waste· �ll prop�sals must be In . accordance wIth the 
Ii oreman. Supe�lIltendent ap.d Bookkeepet:. We dsk tirst used, but glaze over with metal. and do less and less spe<:IflcatlOns, whICh can be obt:�t1ned �rom the !3�c?nd 
your own attentlflD to one P Olllt only. That IS. the ,great work the longer they gnnd. Some are unsafe at the A SSl!"tant Postmaster General. Mall EqUIpment DIVISIOn. 
economy which w.ould r�sult from y:our e�pl�YIl]g lL speed of a mile a minute. which has been adapted by the JOlIN WAN AMAKER. Postmaster GeneTai, • 
m�ch larger quantity of s�mp}e. low-prICed gru"'!-dmg ma- . best makers. and a lower speed is named. Any wheel chInes. todo tha� work which IS now m�stwasteful�y d.one which cannot be run at a speed of a mile a minute with­by th.e old-fasl lloned pro�sses o� tlllll� and. chIPpm�. lout cowls Or coverings, or mechanical helps and re-en­Now It was demonst�"ated, III a series �t careful experl- ; forcements is unfit for general use. 
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t�i�t;��1� WITH THE COMPLIMENTS OF 

The Tanite Co., of Stroudsburg, Pa. 
TO THE 

SUPERINTENDENT. 

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 ColonIal Secretary, Hamilton. Bermuda. up 
to 12 o'clock noon of 

and nine-tentltscents. Not\vithstandillg this overwhelm­
ing superiority, the proprietor generally puts in 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-maker-and stops 
right there . A professor of mechanics. who visited our 
grinding room once. looh:ed aghast. H t  the fiying sparks and 
the disappearing metal. He said that shop was" a regu­
lar cast iron slaulo!hter house." When we in turn in­
I<pected the technical machine shop over which he pre­
sided. we found it provided with bench room and nine 

TUERDAY, THE 14TH OF JULY, 189L 
Tenders to be sent in in duplicate. and to be marked 

on the covers, H Tender for Channel Improvements." 
If solid emery wheels are used in the factory you man- Complete plans of the work may be seen. and specifi .. 

age. it is because they are labor-saving and money- cations. conditions of contract. forms of tender. and 
making tools. It is of im portance that they save the, printed information regarding the work may be obtained 
mosilabfwand make the most money. Ordinary i!rinders at the office of the Crown Agents for the Colonies. 

11ises, but only one grinding 1nachinf. 
The zeal of machine builders has led, of late years. to 

the getting up of a countless variety of complicated 
special machines. some of which are wt.'ll calculated to 
do difficult and exact work, while many have been de­
vised by men of but slight experience in the use of solid 
wheels. and merely look well on paper. \Ve urlo!e here. as 

can use them, and ordinary foremen keep them in proper R������ ����l b���(i:N a�
t 
��; ���� ?��

e
�t �h��ft¥�� condition i but to attain the greatest economy, sound of the Colonial Surveyor. Hamilton, Bermuda. judgment and technical skill are needed. It is hardly '£he Government of Bermuda win not be bound to ac .. 

�1�e:f:!���ElI�t�:�����u f
We

h:i��r;:�e]�r::k
c����� cept the lowest or any other tender. 

run your circular saw by steam and to keep It sharp. ' W. CARDY HALLETT, Colonial Surveyor. 
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simple, general 'tvark. 

WITH THE COMPLIMENTS OF 

The Tanite Co., of Stroudsburg, Pa. 

To THE 
CRINDER. 

It is for your own intere8t to turn out the very best 
work possible. and HS much of it as you can. The 
Emery Wheel is your tool-it should be your servant. 
The more work it does, and the better. why then , it 
is the better for you. If you use a very hard wheel, 
then you have to do the work with such heavy pres!:lure 
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less tired you are the more work you can do. '.Phe lel'\S 
pressure you are forced to use. the more you can U8e 
your hands to guide the metal you are grinding. and 
thereby you can do better work. Wheels which cut freely 
under light pressure are the easiest wheels to 'USe. 

1f you Can keep the metul you are grinding Hlo!ainst the 
wheel all the Nnw. it will be the same as if you passed a 
file one mile long over your work in one mmute's time. 
If your wheel rum\ below the proper speed. or if it gets 
����������fJ!si.
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tiresome and unpleasant. The prope,r speed is generally 
the one dictated by the maker and marked on the label. 
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your belt s must be looked after and tightened if they 
stretch or get loose enough to slip. If your grindin�ma­
chine is of too light weight, or stands unsteadily, a few 
wooden braces to the floor. wall or ceiling. will stiffen it. 
If your wheel gets out of true. it should be made true 
j1i;t

i
�s ���� :s

d
��

o
��ti�

o
e
o
ih:�\!�l

S 
h�������n

b
e;���: 

You can do this yourself. with a hand tool. without 
taking the wheel otf the machine. All wheeh •. 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. brutul. unmechanic:1l remedy, 
and no 1,vheel is fit jor use which needs such chipping to 
malwit cut. 

WITH THE COMPLIMENTS OF 

money value. There are too many factors in the problem. 
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all have to te taken into account. So. too. do incidental 
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This is most apt to occur when some different make of 
wheel is on trial. For instance. neHrl y all American 
makes are too hard. Through long use. however. the 
men be-come habituuted 10 the poor tool. and compen­
sate for its defectfl by wearinlo! themselves out with ex­
cessive pressure, or wearing the wheel out by hacking 
and chipping. If one of the free cutting mllkes i� then 
otfered for trial. the grinder applies the same excessive 
pressure, and wears out the free cutting wheel so fast as 

��e����:. i�:t�g:�:b;,�
s
:;�U�ot�ih�\��!en.n��i�s�I�� 

A t such trials. over-hard wheels are often accepted. be­
cause the observation is made during the tlrst few min­
utes' use of a fresh wheel. Now it is a demonstrated fact 
that of ten ditferent makes. scientifically tested. only 
two maintained their cutting capacity to the last. while 
all the rest did their best work in the first few minutes. 
and then steudUy deteriorated • 

�hen we offer you better goods at a reasonably hilZher 
price, you meet us With the answer, that "the old wheel 
suits." So does an old shoe, wrongly shaped and b:ldly 
made, suit better than a new one, Ull thenewoneis bTU­
ken in. 

WITH THE COMPLIMENTS OF 

The Tanite Co., of Stroudsburg, Pa. 
To THE 

BOOK-KEEPER. 
As our invoices come under your notice. the compara­

tive prices of our goods are matters of consideration. 
PI�ase note (mr views on this subject. 

MAC�HIN.�8. \lVe do not claim to make better or 
cheaper machines tlllln others. for ther� are many larlo!er 
and better machine shops than ours. We claim to mHke 
grinding machines as chenpandi!ood as any. Many ma­
chines appear cheaper than ours. because a lowerprice is 
fixed on a machine of same desi.l!llut ion and said to have 
the same cllpacity. As a rule. such machines are of Hghter 
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coupled with our improved appliances and processes. we 
The Tanite Co., of Stroudsburg, Pa. �t�:g�r�: :f,���:'hrr�i��
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of this article enable us to assure you as to the quality of 
these goods. To THE 

FOREMAN. 
EIUIUty WHEEL"'. Our prices for these goods 

are about the highest in the world, but their value justi­
fie8 the price. 'l'hese wheels arel?,J'oductive tools and tp,eir 

The men under your direction will work with more value depends on their prod'l.LCtiiJe capacity. Many other 
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that they turn out the most goods possible, of the best grmder working by the piece agreeing that they see no 
��!�lIn��

d
wifl

t
�:�� wge��e�

a
�

f
1��U�0�

n
?f

a
;0����e fh:t Ofh�

h
�r:���;':iC�

i
!
h
g
e
�O�;

i
��� ��1e�

s
ana>���s�

s
fe

e
��� 

their work easy and profitable. To do easy and profitable 

I 
accidents to life. lim. and

. 

surrounding mach inery; that 
work. grinding machines and wheels should be placed in they save time, because they call for fmver stoppages for 
convenient positions-belts, pulleys and revolving set break-downs and repairs i that their producti1JC capacity 
screws should be out of the way or enclosed-dust should is greater because they grmd off more metal in a given 
be removed by suctiun fans-machines of ample weight time. and because they cut more freely. and so require less 
should be '30 mounted that they run with the least possible pressure and cause lessbodily.!atiV!te to the grinder. 
shake, and good Emery Wheels should be used. As ali i JllI�CELT,ANEOUS GOUD,.. . Our priceR on 
makers claim to make good wheels. and as your Grinders these�oods. such as Diamond '1'00Is. WhetStones. Knife 
wil1 give you the most confusing opinions. we offer a few Sharpeners, etc., will be found justly proportioned to 

I ideas as to what is a good wheel. A good wheel is that their value. 

1600 STEAM LAUNCH 
FREE! 

HOW MUCH WILL IT WEICH? 
W."'IJ&1 ..... '7 .. �D ..... ID •• pure_or .. bl.Joly\Ot,1B91 D'Vlla B�,t & �'r �� .. suns oa 1\11 welch\, tbe one gues&lll&' ..... '\0,.'".1' 0. B.� Detroit,. • 

For Sand. Gravel. Phos­
phate�, Marl,Fertilizers. 
etc. MIXING MACHIN­
ERY for Baking Powder. 
}10nr, Drugs. Plasterf'. 
Fertilizers. etc. Send for 
catalogue. J. H. DAY 
& CO., Cincinnati, O. 
Branch Office., S5 Murray St., N. Y. 

$3 PRINTING PRESS. ���I�f:�
a
�
t� 

12 to 18 East Atwater St, 
Detroit, lllich., U. S. A. 

A guess with every purchase. 
Si:CURE ADDRESS. 

as advertisement does not ap­
pear regularly. 

LAUNCHES, 
YACHTS, 

TOWBOATS 
New II1ustrated Catalogue FREE. 

OHA S. P. WILLARD & CO .. 
loguefor two stamvs. Kelsey & Vo., Meriden, Conn. No. � Domlnirk !'Ilreet, OHICAGO. 

�._BAD!N�l�f:BICYCLES 
� J ., ��re��e�§!f����t:llbe���::�90

I
O$70 Mercury iamond Safety, all steel •• $100 $75 

Springfield Roadster. headers imvosS" $120 $70 
'00 Amer. Champion, highest grade .. $100 $60 
Oth er8 a s chea p,all make. new Or 2d b ��owes t vrices 
Cata free. Rouse, Hazard &Co., G l:L, Peoria, Ill. 

------------------� 

PATENT FOR SALE. SEJ'ltiHf�3'��G 
Ajlents look here! 158 dozen sold in one County If 
you want a rapid seller witlt big profits. write to 

H. S. PEASE, 171 Elm Street. CincinnHti, Ohio. I PL·IIS r.�o"Jr.'&'ub�����:B�=&� 
logue free. T. S. DBNI80H,Chlcaao.l1J. 

Experimental Science 
BY 

Geo_ n. Hopkins. 
In te re s ting Experi­

ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
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f�:i:H����i��tt������: 
graphy. Microscopy. Op­
tical Illu81 Ons. Mech:m .. 
i cs. etc. A world of Valu­
a b I e Information. A 
Source of R a t i o nal 
Amusement. ·A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

PRICE, by mnil, lJootvaid, _ • a $4.00. 
MUNN & CO., Puhli.hers, 

Office ot TIIEl SCIENTIFIC AMERICAN, 
361 Broa dway, New York. 

THE ADDER 
One-quarter actual size. 

SAVES TIME, 

Will a dd a ny 
number of col­
umns of fig­
ures, one, two 
or three col. 
umns. at a 
time, with 
p o sitive a c· 

curacy. II 

t'ts results a re immediate, always reliable a nd 
correct, Economy of money, trouble 

AND BRAIN LABOR 
is . a chieved by this ingenious little ma chin�. 
which must be seen to be a ppreciated. Price, $7. 
Send for descriptive circula r  and testimonia l s  to 

WEBB' 5 ADDER CO., 
58.1 Cedar Street, New York. 
-----------------------------

PC>R. S.A.LE. 
Patent No. 446,001, dated February 10,1891. 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. addrpss 

GUS'l'A V .,. UJ�LER, Madalin, N. Y. 

ICE-HOUSE AND COLD ROOM.--BY R 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC Aru:EHICAN Su P4 
PLEMENT, a9. Price 10 cents.. To be had. at tllis offil'p, 
and of all newsdealers. 

Save Money. BICYCLE Before you buy a. 

ii:I:e;¥1 :tlt'l"*11 I #I ;1(,") I.] ,a, IIM=f!ttJ !if'W tD: '!1i�i. #;1 � e 
With OJ' WithOut :vernor. Suvvlies from hydrant Vressure tbe cheapest Vower known. 

I 
A Wonderful Air Mover. For Drying all kinds of goods (svecial Dryers built and re­

lnvalua ble for blowing Church organs, running printing presses, sewJll� machines, lathes, saws, R1llts guaranteed), Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and Paint Works, 
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�upplies from}Lto 10 H. P. IntNchangeable jets and improved in every detail. Rej/Jf'f/IIU$ in aU part. oj the CIl'Imt",. . 
SO:l:1d :Cor &poo1.a.� o1.ro-u.�a.r. '&0 'd:Le Daok.-u.. �a'&er �o'&or 00. Ne�a.rk., l.V. J. 
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