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ORDINARY RATES. 
Inside Page. each insertion, - 7li cents a line 
Back Page, each insertion. - - $1.00 a line 

RrFor some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line. 
���8e�: �� ����e

rat�te�a:;tf.: un
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ment, as the letter press. Advertisements must be 
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St 
rootpo� 

ar * Screw ••• 

••• cutting 
Lath e S Automatic 

Cross feed 
9 and II-inch Swing. 

New and Origmal Features 
Send for Cata/oglle B. 

Seneca Valls Mfg. Company, 

-======::-___ 
6
_
95 Wat ... rSt.,Seneca Falls-N. y. 

.PCWE.R & FOOT I SHAPER5.PLAN�R5. DRILLS. 

L. AT H E S. �.f�LN,Mm� 2�T;,r.'J�ul��t� 
SEBASTIAN LAT H� CO 120 CULVERT ST. ""(INNAT I. O. 

AMERICAN P ATENTH. - AN INTER-
esting aDd valuable tabJe sbowing the number of patents 
����tg�e��)��e 

f�g�
O
t�8e 8��J��rn�P3gw�bl�b &������ 

31. 1894. Contained in SCJENTIFIC A MERI CAN Sup
PLEMENT, No. 1 OO�. Price 10 cents. '1'0 be had at 
this office and frow all newsdealers. 

BARN'ES' 

New Friction Disk Drill. 
FOR LIGHT WORK. 

Has thus Great Advantages: 
The speed caD be instantly chaDged from 0 to 1600 
:�thbeU:';!d�� t! SS���:�ts�q:al':fut��I�h! 
smallest or largest drills within its range-a WOD
derful ecoDomy in time aDd great saviDg in driB 
breakage. Send for catalogue. 

W. F. & JNO. B A RNES CO .• 
1999 Ruby St.. Rockford. Ill, 

New Microscope for Nature Study 
and for use in t.he Examination of Ores, 

Metals. Wools. Fibre. etc. 
ueen Acme No 6 with 1 Ocular and 

in� power of about· nl dt�in°e����ii��i6i 
l�f:r��f:;� :����������r\E�t:e�S1a!�1f iT Ask your nearest Optician for it. 

QUEEN &. CO" INC. 
.. !ii1I1 .... 0Ptlca13'l� 

S�i�':,�r���s��.
mj.J}i}!.?r�;.. 

Write jor (·irmlar. li9 Fifth A v.e •• New York. 

THE FORBES 
PATENT DIE STOCKS. 

Two and three Inch pipe can 
be tbreaded by a boy using 
only one hand on a crank. 

No. 30 Hand Macbine. 

IF Send jor iUust .. ated catalogue 

CUR'IS &. CURTIS, 
Ranlle � to 2" R.& L. 6 Garden St., Bridgeport, Conn. 

• • PHYSICAL AND SCHOOL 

INDUCTION 
COl LS for experi
ments in X rays and 
other electrical work. 

PERPETUAL MOTION 
A valuable series of papers givinK all the classic forms 
of perpetual motion apparatus. The literature on this 
���j�F�:rn�� :;�b�t��\:��:s �\r g�°Fm���n�n!�� 
inventors. 00 illustrations. t-o!CIENTIFIC AMERICAN 
IlUPPLE'IlENT, Nos. 1130. 1131. 1133. 113li. 
Ut6JIJP1�o.

l�d
8

·al��;stge';.'l��� e��d ig: �:\: 
catalogue. 

ARMSTRONG'S No. 0 THREADING MACHINE 
Can be attacbe d t o bencb or post. 
Desiwned for tbreadiT1� the 
smaller sizes of pipe, iron or 
brass,also bolts. Hastwo speeds, 
one tor pipe � to 1 incb; tbe 
?��I'iis;�� Pi\J�e1� N:e 

2 :�e:r 
Armstronl< adjustable dies. Otb
er attractive features. Send for 
I'llfticulars. :J'he Annstrolljf Mfg. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 

WOODWORKING MACHINERY.� 
For Planlnll Mills, Carpenters. 
Builders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers. etc. Jr Correspondence SoUcited. 
l11ustrated 312-palle Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 327 to 347 W est Front Street, 
CINCINNATI, O=H-.:I:-O,-. _________ _ 

COBURN ;:;��E� TRACK 
:, . ': ..... :.::,'.,.: . :",. .  . '.' . Parlor. Barn and 1:'1':: '11:: ,. "'}'1'" Fire Door Hangers 
. : , ." ' �, All Styles. 
::: !.:: : . Latest Improvements. 
'::::. . ::'. . pr- Send for Book. 
;" r5� :. Coburn Trolley Track Mfg. Co. 

', -'" . ,< , , Holyoke, Mass. ----
HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's IJse.-The utilization of 110 volt 
nlectric circuit:;\ for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by det.U1led working drawin�s on a large scale, aud the fur
n.t� can be made by any amateur who is versed in the 
U� J of tools. This H.l'ticle is contained in SCIENTIFIC 
A:U"ltlCAN 8UPPLENENT:!l0' 11 8�. Price 10 cents. 

�:t:��i'60�rs�lle� gr°tie�sd��:�way, Ne w Yo rk City, 

J ,ieutifi, �mtl:i,au. APRIL 1, 1899. 

strength of current sufficient to operate for say an hour 
at a time? A. You ask the impossible. No sal ammoniac 
battery can run continuously for �ven a quarter of ai' 
hour witbout great reductiolJ in the current. This i. due 
to polarization, and cannot be avoided. If you wish a 
continuous service use a bichromate, an Edison-Lalande, 
or a gravity battery. 'llie directions for making the bi
cbromate battery are given in SUPPLElIlENT. No. 792. 
price 10 cents. 

(7631) l�. A. D. asb: Is there any dan
ger in amalgamating the zinc of the gravity battery in 
putting on the mercury too thick? Also, in making the 
regular Crowfoot do they add the mercury while melting 
the zinc, or do they rub the mercury on afterward? A. 
Only a film of mercury can be made to adhere to zinc • 
The rest you may put on will run off as water doe.. The 
mercnry is combined with the zint' in the Carr composite 
zinc. These do not require amalgamating and can be 
bought of dealers in electrIC supplies. See advertising 
columns. 

(7632) A. R. T. ask�: Should the rubber 
plates of a sectorless machine beshellacked? A. Notbing 
is gained in shellacking the rubber plates of an mdnction 
machine beyond giving them a polished appearance and 
preventing tbe deposit of moisture upon tbem. 

TO INVENTORS. 
An experience of fifty years, and the preparation 

of mote than one hundred thousand applications 
for patents at homeand abroad, enable us to understand 
the la ws and practice on both continents. and to possess 
unequaled faCIlities for procurmll patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per
sons contemplating the securmg of pat.ents. either at 
home or abroad. are invited to write to this office for 
prtces, which are low. in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO .. oftlce SmF.NTIFIC AMERICAN, 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

MARCH 21, 1899, 
AND BACH BBARING THAT DATB. 
LSee note at end of list about copies of these patents.J 

Aceg Jfc���r��:.��;: �a!�b,�,8.��.e. �.�. �.r.��s�.�� b'21,623 
Acid and making same, oxyanthraquinone sulfo, 

M. H. Isler ........................................ 621,679 
Acid, apparatus for making Bulfuric, A. C. Juhn-

SOIL.... .... .. .... ... ........... ... .. .............. 621,608 
Air and gases and sortin� same, apparatus for 

separating solid impurities from, J. P. & P. 
Van Gelder .. . ................... .................. 621,651 

Air liquefying apparatus, Ostergren & Burger .... 621,536 
Alarm. See Burglar alarm. 
Aqueduct, C. N. Dutton ... .......................... 62U70 
Arm rest,!. W. S tepbens........ .................. 621.rm 
Axle spindle, G. C. Lewis ........................ ... 62l.47� 
Baling press, Hillebrand & Wilke .................. 6"!1,(9( 
BalinJi! press, M. O'Connell .......................... 621,365 

����:i, b�w�ndr.�:a� .. ��.
I�e�::: .. :.::.:::.:: .. ::::::: �U!lt 

Barrel boop, W. D. Marsball.. ...... .......... .... 621,530 
Basket blanks, machine for weaving, E. L. 

Walker ............................................ 6·Jl.72( 
Basket, fruit, Sprallue & Seymour .. . ............... 621,il81 
Battery. See Secondary battery. 
Battery circuits. transfer wattmeter switch for 

storage, C. Hewitt." ........... ..... ........ . " .. 62U12 
Battery plate, secondary. Schanschieff & Hod�-

son ................................................. 621.716 
Bearing. antifriction, L. H. Seubert ............. .. 621.a76 
Bedstead brace, F. C. Williams ...................... 621,397 
Bell, bicycle, D. Partinl<too ......................... 621,(61 
Bell, bicycle, E. D. Rockwell ........................ 621.759 
Belt, electric, T. E'. Wynne .......................... 621,7il8 
Belt sbifter, W. D. Graves .................... " .... 621,655 
Belt tigbtener, C. L. Meissner ..... .................. 621,(7( 
Bicycle bearing adjustment, A. M. Price .......... 621.582 
Bicycle boat, C. A. Storms ........................... 621,(65 
Bicycle bra.ke, E. Davis .............................. 621,635 
Bicycle gearing, C. Hew .............................. 621,aO 
Bicycle parcel carrier, A. L. Bancroft .............. 621,772 
Bicycle propelling devICe, J. Heimlicb ............ 621,666 
Bicycle saddle. G. P. Holden ........................ 621,607 
Bicycle seat, supplemental, F'. T. T. Stanier ....... 621,722 
BiCI-�;:y��. ;�������: .��.��.�.���� .������. ���.'. �: .�: 621,370 
Binder, temporary, C. '1'. Rosentbal.. ..... .. ..... 621,618 
Blankets, etc., fastening device tor, G. M. Hub. 

ba rd.. . .. .. . . .. . .. . .. .. . . . .. .. . . . .. .. .. . .. . . . .. . . ... 621,676 
Blind fasteninll device, H. Spencer, Jr ............ 621,f>88 
Boat supporting and launching deVICe, ship's, H. 

J. Matson .................. ..... ................... 621,611 
Boiler. See Steam boiler. 
Boiler. J. F. Klugb ........ . . . . ...................... 621,350 
Bolier IIres, device for feeding fuel to, F. E. & �'. 

R Hofmann ......................... ............. 621,3.�9 
Boiler water bottom, steam, Earle & Newton ..... 621.558 
Book, account and sales, E. L. G. Toborg .......... 621,387 
Book. manifolding. A. Quortrup ... . . ........ ....... 621,462 
Book support, adj ... table, L. A. Mayo .............. 6'll,357 
Boot or sboe tree, L. H. Leadam ........ ........... 621,(23 
Boot tree. L.ll. Leadam..... . ...................... 62l,(2( 
Boring and tapping macbine, Fowler & Budd ..... 621,381; 
Bottle, A. Caben .............. , ....................... 621,44( 
Dottle stopper lock, J. R. Tbompson ............ . .. 621.885 
Box. See Miter box. Nest box. Powder box. 
Bracket. See Lantern bracket. 
Brake. See Bicycle brake. Vehicle brake. 
Brake adjusting mecbanism, G. H. Gilman et al .. 621.653 
Brakebeam, P. B. Harrison ......................... 621,686 
Brick macbine. R. A. Wille tt ........................ 621,728 
Brick or tile cutting plant, J. Bensing ......... ; .... 621;315 
Brid�e, M. Waddell ............................... .. 621,(66 
Bridge construction. C. M. Horton ...... . ...... ' .. , 621.672 
Bridle, S. Van Buskirk .................. ............ 621,625 
Bromin derivative of pbthalimid and making 

same, J Bredt .................................... 621,319 
Brusb, feather. W. E. Hoa" ................ " ....... 621,(l( 
Bucket, luncb. N. E. Ricbardson ................ ... 621,711 
Buckle. C. F'. Knight .. ........................ ....... 621,756 
Buckle. barness, J. Polka ......... . .... . ............. 621,617 
Buckstay. W. & J. Lanyon .. " ..... ................ 621,576 
Burglar alarm. E. P. Johnson ..... .................. 621,(19 
Bun.!lar alarm system, electric, D. ,V. Mc. 

Caugbey" ... .. ................ ..... ............. 621,il81 
Burial case, G. S. Hill ................................ 621,H3 
Hurner. See Gas burner. Hydrocarbon burner. 

Incandescent burner. Vapor burner. 
Button machine. C. W. Garis ........................ 621,453 
Cabinet, kitcben. W. H.May ........................ 621,533 
Cable grip. R. ,Jonsrud ......................... ..... 621,345 
Calender, perp�tual. R. R. Vernon ................. 621,589 
Camera. ma�azine. W. H. Doering ................. 621.447 
Camera. panoramic. L. Stark ............ , ........... 621,545 
Can. Ree Key opening can. 
Car bolster, A. K. Mansfield ...... , .................. 621,(58 
Car door lock and banger, 1. W. Donat ............ 621,55( 
Car doors and sides, means for protecting, J. E. 

.J ones.. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. ... 621,:l(( 
Car fender, Nortbrup & Knowle ...... " .. " ........ 621,(76 
Carhonaceous Rlrents for enriching spIrits, pro-

ducinl<, H. Hempel. . .... . ... . . . .. ........... . ... 621,3'l8 
Carouse1. fioatinJZ'. C. & F'. Wiem er ........ ....... ,621,726 
Carpet fabric. ingrain. Dornan & Cuscaden ........ 621,522 
Carpet stretcber. H. C. Peytan ...... ............... 621,502 
CarpeL sweeper, W. J. Drew ......................... 621,639 
Carria�e. E. J. Gavin ................................. 621.3.36 
CarriaJi!e ur vehicle. automotor. W • •  T. Brewer .... 621.483 
Carri»ge top support. folding. J. S. McConnell .... 621,615 
Cartridl<e belt. C. F'. Batt............ .. .......... 621,763 
Cartrid�e holders, const.ruction of, H. S. McKen· 
Car�\�,z · f·orit" 'gi{aril . 

and' 'kiiif'e ·sharpener·,· com: 621,425 

bined. C. Holyland ............... ............... 621,3(2 
Case. See Paper ca�. Sample case. 
Caster, ball, H. M. Grove .......................... . 621,605 
Catch. G. A. Bracbbausen ..... , ..................... 621,318 
Cement. lime, etc .. kiln, F. Ruppel.. ... ........... 621.'63 
Cbeck protect.or. F. Hacbmann ........ ............ 621.767 
f:heckin" apparatus. sales. L. G. Whitney ........ . 621.592 
Cbeckrein book, M. J. O'Sullivan ................... 621,500 

(Continued on page SOn 
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Three Greatest Amusement Sometimes it 

Mah��ers of th.�o��rld takes a third 
'0 9/ ...... 0 

__ ..... _ '0 0' '0 
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f t 

I 

Augustin Daly Maurice Grau 

of the steam made 

to run the engine

then it's time to 

think of the 
CHARLES FROHMAN. saving you could Have each /:! ().llh(J.nn 

purchased a U rolli' 1"'-' .,.. • 
to entertain their famllles and friends. So too, have make With 

SECRETARY ALGER, JOHN PHILIP SOUSA, 
SENATOR DEPEW, COL. ROBERT G. INGERSOLL, 
ADMIRAL SCHLJiY. REV. T. DEWITT TALMAGE, 
CAPTAIN SIGSBEE, The PRESIDEl<T of VENEZUELA 
CAPTAIN EVANS, Tbe SULTAN of TURKEY, etc. 
CouI1i�t::'e3.

nl:d�:l:J�l\6Ye
a�=�:�d�a

hv�:� f1at-
a greater indorsement' 

SOME GRAM-O-PHONE DIlJALIlJRS: 
Albany, N. Y., Cluett & Sons. 
Baltimore, R. H. Elsenbrandt & Sons. 
Boston 1178 Tremont St.), Nat. Gram-o-pbone Co. 
Cleveland, Collister & Sayle. 
Columbus, George M. Kocb. 
Cincinanti, Albert Krell, 
��f.;!e��oc' a�l�in� f.1����'1.;welers. 
Detroft '21� Woodward Ave.), Grinnell Bro •. 
f:3{'.!���:�sWu�cgn:::rJ�� � 
E��i:'�lr��): ��·it-""c':,Y',:lr��rms Co. 
Montreal, H. A. Nelson & Sons Co. 
�ll'::�r'.,:,',

swv.:,Jj.�:�:e:.ro. 

����le���: �iI��:art. 
Pblladelphla (110:; Chestnut St;� Blasius & Ilon •• Pbiladelpbia (899 Filbert St.), Harbacb & Co. 
Ja��:'��J,P-t..:,

S
iI:t::�?�r ('0. ROChester

�
N. Y., Rudolph ,;C bmidt & Co. 

Sprlngllel Mass., M. P. Con way. 
Ilalt Lake Ity, D. O. Calder'S Sons. 
St. Paul, Minn., W. J. Dyer & Bro. 
Savannah, Ga , Ludden & Bates. 
St. LouiS, Mo., D. K. Myerfl. 
���a!:.��:n��o

y �\�:'lir���y & Co. 
St. Jobn, N. B., W. H. Thorne & Co. 
Toronto, A. & S. Nordbeimer. 

����?�.
0i::"cl:,�ttieso�s?urrler Co. 

WashingtOn, D. C., F. G. Smitb & Co. 

Ask Your Dealer to Hear The New 
$18 GRAM-O-PHONE. 

Special to Subscribers SCIENTIFIC AMERICAN: 
Any one who is a subscriher to the Scientij/C American 

���l�!�in 1::n��G���-���'�=���horo;Etiv�n���tL�: 
lloney relunded, less express charges, if instrument is 
not satisfactory and Is returned immediately • 
National Gram-o·phone Co., 874 Broadway, New York 

� La�ge workers in galvan. 
ized lron use two makes : 
Apollo for fine ; another for 
rough. 

Mistake. Apollo IS best 
for rough work too. 

Apollo Iron aDd Steel Company. Pittsburgh. 

THE EUREKA CLIP 
The most useful article ever In vented 

����;Ji fo��S�tu�����':."�!��r!':;: ance Compani :." and business men �. 
erally. Book "'!'her and paper cUp. 
Does not mutilb.l>e +,he paper. Call be 
�et�era'ttt�flIi �o���r.�i: ��Otn

2::s 
and notion dealers. or by mall on receipt 
of price. Sample card, b{ mall, free. Man-
�fi�ct(j';,".� �oxC�eVM::g:ld�'tI:Y. 

iii! PRESSES, DIES and 

���i����i.�}� 
The Pratt & Whitney Co. 
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

� Send for particulars. 

HARTFORD, CONN. 
NEW YORK: ('.or. Liberty and GJeenwlch StI!. BOSTON: 
281 Franklin St. BUFFALO: Cor. Seneca and Wells StI!. 
CHICAGO: 42 and 44 Soutb Clinton �t. 

If you want the best CHUCKS. buy Westcott·S 

La.the Chucks, 

Double Grip 
Little Giant 

Combination Lathe Chucks. Plain Universal Lathe 
Cbucks, IndEjendent Latbe Cbucks. Made blr 
�ke'���Ia��� E�"?���' S�nJh'or G.�ma1.: FIRST PRIZE AT ()OWMBIAN ExroBITlOlII, 1893. 

"Daniel's Perfect 

Piston Packing" 

(P. P. P.) 

�UAE�R �ITY RU���a ��. 4�:il:::�:�I::' 

We knowlou'd like to read our booklet if you ha it. 27-20 

WILLIS 

NEW AND SECOND'HAND, 

FOR SALE CHEAP. 
Ifg�tilrri��b��!� c� :,es���:: Steam Shovels, Light Locomotives, 
Relaymg Rail. etc. 
Send jor printed leajlet just issued. 

SHAW, 628 N. Y. Life Bldg., CHICAGO. 

ROCK DRILLS 
AIR COMPRESSORS 

SIM PLEST, MOST EFFICIENT and DURABLE. 

(RAND DRILL CO�l 
Send jor Catalogue. 100 Broadway, New York. 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins . .  Tbls "built-up" laboratory 
������ ;I� W��h u�tl':n';,�e �y',!n�=,:I��ur:e 

w,!,t,!d: 
by any amareur .:k'llled In tbe use of tools. and It will 
work as well as a $125 balance. The article is accom-
fr::� J'lti1:t:g:: w,j�ri�ft�:i�nc

g
o�:!i�:�nfn 'S�l�� 

TIFIC AMERICAN SUPPLEMENT, No. 11 84. Prlcel0 
cents. For sale by MUNN & C O., 361 Broadway. New 
York City, or any bookseller or newsdealer. 

..................... ....... • PLUMB· • • ERS'· • • 
• LEVEL . •  • An adjustable Incline Level, a IDred Level • 
• and a Numb. Shows Incline by 32ds, or les., to :l • 
• In. to tbe foot. A longitudinal groove In seat of. • fram� adapts It to rest on pipe or shaft. Price 15 • • In., Wltb plain glass, 13.00: with ground Illas" ... �.OO •• • ' IT C/ltIJ,Ju� oj li'IM Tools free. THE L. S. 
... STARRETT (JO •• BoxI3,Atbol.Mass., U.S.A.. 
� .......................... . 

Buy Telephon 
THAT ARE GOOD-·NOT" CHEAP THINGS." 

The di1ference in cost is little. We Jrnarantee 
our apparatus aod guarantee our eustomers 
against 10

8
S by patent suits. OU!' guaran· 

tee and lnstrumen ts are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manujacturers oj Telephones 
exclusively in the United States. 

"American-Hunnings" 
TELEPHONES. 

Transmitters, Ma�neto Bells and Tele ... 
phone Swltcbboards. Over �OO,OOO of 
our telephones in succe8sful operation. 
�r"J'�� �':,."te

an��'!tbf o�e���:n';'��'th�� 
sine-Ie line or metal1ic circuit and number of 
telepbones to be used on one line. lFSend 
1M catalogue" S. A." 

AMERICAN ELECTRIC TELEPHONE CO., 173 South Canal St .• Chicago, 111. 

M��I�I'I PIt. D�uDll ��inQ11 Lithe 
o LATHES IN ONE. 

One a 26-inch swin� for the 
commOll run of work. and 

the otber a powerfully 
triple-geared "-in. 
swing for heavy wCI'k. 
A substantial, CHreful
Iy designed and well 

. built tooL Costs but 
little more tban an ordinary lathe. 

J, J. McCABE, 14 DEY STREET NEW YOftK. 

© 1899 SCIENTIFIC AMERICAN, INC. 
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