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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�: �� ����erat�te�a:;tf.: un

al, g;�e��i;�: 
ment, as the letter press. Advertisements must be 
r:g;�i�� tg�p����if:�ig� f��ina; W��ir

8 
��u��Ur8l18Y 

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 AMERI 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. BARNES CO .• 
1999 Ruby St.. Rockford. Ill, 

New Microscope for N ature 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 &. C O " 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. 1 131. 1133. 113li. 
Ut6JIJP1�o.

l�d
8
·al��;stge';.'l��� e��d ig: �:\: 

catalogue. 

ARMSTRONG'S No. 0 THREADING MACHINE 
Can be attacbedtobencb 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. 
3 2 7  to 347 West 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' 1 1 8�. Price 1 0  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. Willett . . . . ... . . . . . . . . . . . . . . . . .  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'. Wiemer . . . . . ... .. . . . .. ,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 

============�================= Three Greatest Amusement Sometimes it Mah��ers of th.�o��rld takes a third 
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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��oy �\�:'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-PH ONE. 

Special t o  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 

W I LLIS 

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�ncgo�:!i�:�nfn 'S�l�� 
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Prlcel0 
cents. For sale by MUNN & CO., 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." 

Thedi1ference 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 LATH ES I N  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. 



Elgin Watches 
vary in size but not in time telling-accuracy 
is an attribute of all Elgin Watches-

Full Ruby Jeweled Eigins 
can be had of all jewelers-they know their 
good points in detail-ask them. 

An El.r\n Wntch alway. has the word "EI�" engraved on the works-fully guaranteed. 

DYN AMOS �g Llsht. 1.�0 V?,lt. sgo 
�o " " ., 118 
Price includes Field Rheostat. 
Sliding Ba.e. Belt 1'ightener 
and Pulley These Dynamos 
are of tbe best on the market 
and are fully guaranteed for 
one year. Correspondence so
licited. Address 

ROTH BROS. & CO .. Mfrs. 
88·92 Jackson St., Chicago, III. 

�""""'� � TUBULAR 
DRIVING LAMP. 
J�� :il'

h
:o��io �e�r

e i!r
o g�i. 

11.' gives 8 clear, white light. 
1".1' is like an engi ne head

IIgbt. 
1'1' l��'i.-:'l'

.
f;g�l�no

.
�1t�

t 
I T burns kerosene, 

Sem! jor book (free). 
R. E. DIETZ CO., 60 Laight Street�New York. 

lIfention this paper and get special discount. 
"",,-ESTABLISHED 1840. 

DON'T LEAVE YOUR KEYS 
, 
�f ',-

BloO[ott 
,V-"-.;-.L,:-:-l.....:Ul�;.,.t,� Comb, twist drill, I thread pitch, cen· 

tre and top drill 
gauge. 

Price, 
$l.�O each. 

catt:��
e 
a�gge

5}�l'�� catalog .ent postpaid for '1.40 or 
MONTGOMERY &. CO" TOOL M AKERS. 

105 F'UL TON STR EET. NEW YORK CITY. 

IGNITION OF GAS or GASOLINE 
ENGINES 

sol ved by the use of our New 
a;rp�;�!r�&,yg���'10 ��

i
Iif'; 

4
� 

us ,\ is for 8 small generator to ta�e 
tbeplace of Primary or Storage Bat
teries for i,zuiting gas or gasoline 
engines. Send 2c.stamplor illus. cat
alogue. ELBRIDGE LECTRICA� 
MFG. CO .. Elbridge, N. Y .. U. S. A. 

ELECTRO MOTOR, SIMPLE, HOW TO 

r:rc
k
:ii��; �v�e:�Egj�ri8t�::��1;\�� ��re�"tg

l
�:,

l
�¥: 

ing amateurs to make a motor which mi,;cbt be driven 
with advantage by 8 current derived from a l1:lttery. and 
which would have sufficient pHwer to operate a. foot 
���

h
Wft�Dli �:���

e r
����\��d1� ��;�����%81f.i:: 

JeAN SUPPLEMENT. No. fj4 I. Pilce 10 ceDts. 1�o be 
had at this office and from ail newsdp.alers. 

For 
the 

A Marvelous Machine! 
Watcb tbe wonderful work 

!�':i' �1��.,.M
e
�a:r:����� 

Threads ni pples of all sizes. 
80 swiveied that it can be 
reversed anqpipe cut o1Jclose 
tOJjfrippers. Vise can be open
ed or closed while macbine 
is in motion. Send for Cata
I«rue. THE llIERRELL 
MFG. CO'

I 
�Ol Curtiss 

Street, To edo. Ohio. 

Best Ruling Machines, 
Halld and Power, with or without tbe 
BURRO IDEAL AUTOMATIC STRIKER 

and LAPPER, 

E. J. PIPER. 

IDEAL BEAM STANDARDS 
IDEAL INK FOUNTAINS, 

and IDEAL CRANK, apply to 
Manufacturer, Sprinll'field. Mass. 

On Receipt of Ten Cents in Stamps (practically � of retail price) we will send you one of our 
1-2 INCH AUCER BIT S  

j' citutific �mtrinlu. 
Chenille, E. Engstfeld................... .. ......... 62I,t�41 I Chuck, drill, S. 'I'hompson ........................... 621.624 
Chuck, Dailin!! machine, H. W. Morgan ............ 621,692 
Churn. F. A. Maybee ............................ ..... 621.687 , 
Cigarette machine. M. Kirshner .................... 621,349 
Clamp. See 'l'ree clamp. 
gr�ger,s�� S���L�\,";f .. s ...................... 621.67a. 621,6H 
Clipper attachment, barber's hair, G. M. \Vat-

.Oll ........................................ .. ..... 621.439 
Clipper, mechanical. W. P. Ifreelllan ... ........... 621,560 
Clipping and grooming machine, horse, C. W. 

Potter .............................................. 621,70a 
Clock .triklng mechanism, J. Aumund ............ 621,482 
Clothes pin sack and carrier, l. M. Harreft' ........ 621,662 
Cock box, exten.lOn .toP. P. V. Dwyer ............ 621.448 

8gW'::e�;.g.�c-:;
e
W:p:·Fi-;,·e.:Ii.;,:ri:::::::::::::::::::: �t� 

Coke drawer, J: A. Hebb ............................ 621.00.� 
Compressible tube. T. Y. Kinne .................... 621.57a 

8g��e
���:�Ya��

1
1��d!r !fir!28:��A�b�ri ��.' A: 11.726 I 

Ro.enthal. .. .. .. .. .. ... .......................... 621,505 
Couplinll. See Hose coupling. Pole or thill 

coupling. Thill coupling. Thill or pole coup· 
CoJb�'fi cutting and dating machine, J. Ranz ..... 621,704 
Cream .eparator, centrifugal, A. H. Reid ..... ..... 621,706 
Cream separator. centrifugal. E. G. N. Salenius .. 621.619 

&���.!'t'f,::'��¥l��a�;.r: ������'.: :':. ::: '. : ::��:.
7
�: :&W3 

8�:n::�g�' f�r :a:b �Sr�y
e
�'iiies: 

. if 'ii aiier:: :: ::: :: �t� 
Cut.ter. See Stalk cutter. 
Cycle intlator, automatic, M. D. Compton ......... 621.a26 
Cycle, motor, A. S. Krotz ............................ 621,684 
Cycle mud lI(uard, W. Behrend ...................... 621.141 
Cyclist's c .. rtridge, B. Behr .......................... 621.553 
Dampening machme, \Vendell & Wiles (reissue) l 1,7�j 
Damper, stove, J. A. Buckwalter ................... 621.5� 

Bl��
io

ge����l��tt�:: cl!0�e
i�"""" ........... 621.363 

Do or banger, s liding. M. C. ki chards ... .... ....... 621,710 
Doors upon their hinges, device for raising, H. _ Leidenfrost ....... ... ..... .. .................. .... 621.685 
Drag and land leveler, comhined. L. B. Reeds .... 621.58.& 
Dredge, placer mining. G. W. Sheppard ........ .. .. ti21.3 77 
Dredging macbine, hydrllu lie, H. M. Guild ........ ti21.408 
%��

t .rn� ::'��Ii:'g :io�,
n
l�i�\ieiiyi.:Ii.etIia�e: 'ii: ii.. 

621,683 
Vidal.. ............................................. 62I.a93 

Dye, blue, K. Heumann .............................. 621.652 
FlI(g ca.e till er, C. E. La �'Ieur ............... ..... ... 621.609 
Eggs, device for separating whites and yolks of. 

H. R. Bessell........... .. ....................... 621,516 
Electric circuits, Rutomlltic mechanism for open-

in,;c or closing. Winspear & Smith ............... 621,550 
Electric beater, E. E.·Gold .......................... 621.604 
}t�lectric machine, dynamo. C. Sel1ers .............. 621,717 
Ele

��J.
c 
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Beevor ............................................. 621.471 
Electric switch. automatic. R. Baumann .......... 621.739 
Elevator. J. J. McCormick ........................... 621,475 
Elevator, J. Stevens .......................... .... .... 62.,,j,ffi 
Elevator gate�, pneumatic check fur, Ii' P. Hinds 621.61:m 
Elevator l<Ilard, �'. P. Hind ..... ................. .... h'21.fi70 
Elevator safety device, F'. M. Bell .................. 621,597 
Elevator safety provision. L. C. Babcock .......... 621,313 
Emery wbeels. manufacture of substitute for, C. 

M. Pie Is! icker.. .. . .. .. .. .. .. .. .. .. .... .. ......... 621,702 
Engine. See Explosive engine. Gas motor en-

gine. Gas vapor motor engine. Rotary en-
gine. Steam engine. 

Exercising apparatus. W. L. Rushton .............. 621.429 
ExpJosive enJZ'ine, '\ C. Kennedy ................... 621,;)72 
Fabric. See Carpet fabric. 
F'arm or stock gate"J. W. Baker .................... 621.552 
Fa.tening, tubular, W. S. Richardson .............. 621,041 
Feathers to bats, device for attaching, G. W. 

Shailer ............................................. 621.770 
Feed trough, E. A. Losee ..... ....................... 621.3.15 
t::��e��� ����

e
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Fence wire fastening. T.l!'. Feeny .................. 621,491 
�·ender. See Car fender. 
F'i1ter, W. W. Ilolls ................................... 621,a17 
�'i1ter, faucet. D. N. B. Coffin ........................ 621.700 
Filter for water, etc., 'I'. W. Hill .................... 621.768 
F'ire alarm box door. W. A. Froeckman.......... . 621.400 
Firearm, A. Rosa y Pascual. ........................ 621.369 
Firearm, gas operated. J . . M. Browning ............ 621,747 
Fire bars, E. J. Poillon ............................... 621,373 
nre extinl<ui.ber, A. B. Sbaw..................... 621,622 
Fire extinguisher, automatic, A. Iler .............. 621,495 
Fireproof building constructlOn, J. John .. , ....... 621,680 
Fireproof cuttain, W. R. KInnear .................. 621,421 
Fireproof 1l00r for buildings. etc.. A. H. -Craw-

ford .. : ..... : ....... : ............................... 621.446 
Fireproof window, J. W. Sheppard ................. 621.542 
�t!�k

t
:.
a
gotil!���Soiiier· 'rece'ptac'le's" fc)r 'ii'qiiids 

621.643 
or pulverulent matter. stopping of, L. L. J. 

Flo�r,!
a
:�rin'!i:'E:'Berl'iiier::":::::::::::::::::::::: �iH�� 

�'Ioor frame, �'. E. Canda ............................ 621,5� 
Flour packer. J. lI. Mattingly ....................... 621,612 
�'orcep., M. L. Harris ................................ 621.565 
�'racture apparatus jOint, K. Olsen . . . . . . . . . . • . . . . .  621,366 
�'ruit picker. S. P. Truitt ................ ........... 621.509 
�'ruit pre •• , I,. Blatz ............. ........... ......... . 621.773 
Fume injecting device, A. R. lIllIer ................ 621,613 
Furnace. See Smelting furnace. Smokeless fur-

nace. 
Furnace, A. Heil ...................................... 621.665 
rurnace construct iOIl. steam boiler, L. M. Moyes 621,459 
F' urnace shield. W. & J. Lanyon ....... _ ............ 621.577 
Furnit.ure to floors. means for fastening, C. O. 

Halliday ..................................... ...... 621.3.�7 
Furrow opener, disk, F. R. Packham ............... 621,701 
Gage. See Leather �age. Pressure gage. 
Gage wheels or colters, R)eans for attaching, J. 

A. Blackburn........ .. .. .. .... .. ................. 621.741 
Gaine apparatus, G. Halder . ........................ 621, 659 
Garbage receptacle, J. Conley ............... ... .... 621.601 
a:�"b���1:�
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cent, P. J. Fitzgerald ............................. 621,333 
Gas generating apparatus, acetylene. E. P. Gard-

ner .. ............................... ......... ....... 621.648 
Gas 2enerator, acetylene, E. P. Gardner ...... ..... 621.6(7 
Gas general-or. acetylene, F.J.G-ustine ........ - •. 621,5fi4 
Gas·generator, acetylene, F. I,eonard .............. 621.71)7 
g:: fi�����\�i :��;��t��. �BPe'r:::�� 'iI'urger::: gn:f.l¥ 
Gas meter prepayment attachment, C. M. Bur-

ton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 621,«a 
Gas motor engine, J. H. Hamilton .................. 621,526 
Gas vapor motor enjline. J. H. Hamilton .......... 621,525 
Gate. See l1'arm or stock gate. Railway gate. 
Gate, J. Wilhelm ...................................... 621,727 
Gate, A. P. Zook ...................................... 621,51 3 
Gates, anti frictional attachment for water or 

otber. J. H. Hendy ..................... ......... 621.566 
Gear cutting machine. W. G. Burnham........... 621,51 9 
Generator. See Gas generator. Steam genera-

tor. 
Glass cutting machine. L. We.t .................... 621,591 
Glass during manufacture into mirrors, means 

for protecting surfaces of. H. E. Miller . ...... 621,360 
Glove fasteninfj' .etting device, W. B. Murpby .... 621.535 
Golf holes. deVICe for, E. A. Tumer ................ 621.390 
Guitar bridlle, A. Olson .............. : ............... 621,7 00 
Gun barrels, device for removin,;c dents from, H. 

H. Hotz ............................................ 621.675 
Gun breech closing mechanism. C. PohUt ......... 621,581 
Gun carria�es, recoil sprin� brake for, A.. Rf:sOW 621.585 
Hair fastener, N. W. Rasnick ....................... 621,705 
Hand hole plate, E. D. & E. C. MeIer ............... 621,689 
Handle. See Tool handle. 
Harrow tooth holding device, W. J. Renken ...... 621.707 
Hats, etc., device for banging, L. C. Baldwin ..... 621.7:l8 
Hay frame. W. M. Reynolds ........ .... .. .......... 621,708 
Heater. See Electri� heater. ]1'eed water heater. 

Water heater. Water tank heater. 
Heel, boot or .boe. G. H. Swenson .. ......... .... 621.as4 
HolZs. device for retainin,;c unruly, H. A. Horton 621,343 
Hoisting mR.chinery. H. N. Covell .................. 621.632 
Hook. See Checkrein book. Lacingbook. Whiffie· 

tree hook. 
Hoop. See Barrel boop. 
Hydrocarbon burner. E. G. Mummery ............. 621.696 
Hydrocarbon burner, Sheedy & Carrick ........... 62U31 
Ice cream freezer, E. A. Gilbert .................... 621,563 
Ice plow or marker. J. G. Bodenstein .............. 621,a� 
Incandescent burner, G. Hlmmel. .............. .. 621,567 
Indicator. See LedJZ'er balance inriicator. 
Ingot mould . •  teel. H. 1,. Gantt ............ ......... 621,fWl 
Injector, compo.ite, Park & Williston ............. 621,367 
Insulating material to wire. machIne for apply-

ing paper or similar, J.l. C. Arnold .............. 621,735 
In.ulator. Harloe & Illoes ........................... 621,661 
Insulator. section, E. J. Cook .......... .. .......... 621,631 
Ironin� machine for turninJl and ironing lay 

down collars and cufJs. E. W. MOsier ........... 621,694 
Jacquard machine. double action. Stalford & Kel· 

mel ................................................. 621,M4 JOint. See Fracture apparatus joint. 
Key openl1lll: can, B. W. Morfoot.... ...... .. ...... 621,758 Kiln. See Cement, lime, etc., kiln. 
Kite, W. S. Baker ......................... ........... 621,593 Kneanin,;c board and dou,;ch raiser. combined, A. 

W. William ....................................... 621.395 
��lr�in�·,:act%
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"Adlake Repeater" 
Our new rapid action MagAzine Camera. Has the finest single 

acbromatic lens money will buy lUted into a lens holder instantly 
removable for cleaning. lIas the New Adlake Metal Sbutter with 
four stops. Has patent cover catch that holds. Has exposure 
register with self�locking lever allowing plates to move but one at 
a time. Takes twelve perfect pictures on glass without ()pening 
box. Twelve pictures in ten" seconds if you wish, but wise.ama
teurs never hurry picture taking. Tbe best camera for the least 
money. 

Adlake Repeater 3! x 4! $5.50. Adlake Repeater 4 x 5 $8. 
New 
Size Adlake Regular 31 x 4! $6.50. 

Has all the pa'tented Adlake devices that have made t,bese cameras 
famous in tbis and forei�n countries. Twelve metal plate holders, 
light tight, dust proof. One or more plates may be removed in 
broad dllylight witllout exposing the entire dozen. No dark room 
necessary. 
Adlake Regular. with $10 Adlake Special, with 12 $12 12 Metal Plate Holders Alumlnnm Plate Holders 

New device. on all 1899 Adlake Cameras. Adlake Metal Shutter, 
mounted on metal Not affected by warping or shrinkinR' of shutter 
board. Portrait attachment for taking cabinets. D evices for taking 
panoramic picture. free with all Ad lakes. Tbe new Multiplex At
tachment fO'r tailing two or four pictures of same object in drtferent 
positions on one plate $1.00 extra. Any CRmera expressed prepaid 
�� �o�ia�? r:�:gfe

o�E���e5C.��:m�. 
Adlake Bouklet for your name 

The Adams &. Westlake Co., 108 Ontario St" Chicago. 
Makers of X-Ray. and Acetylene Cycle Lamps. Adlake Bicycles. 

By PRO •. T. O'CONOR SLOANE. 

AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ElECTRICITY. 

'l'he Little Giant get.s better results on Hrethan 
ext in,., uisbers costin� from '15 to '2b. 'rhe only fire 
extiulluisherindorBed and used by the Fire and Marine 
Insurance Companies, as a whole, in .New York City i 
also' Wled in tbe New York Fire Department. Every 
MuniCipal building belonginl< to New York City i s  
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For the Stwunt, the Amateur, the Warkshop, the Electri
cal Engineer, Sclwols and Cdlegts. 
Comprising five booka, 88 follows: 

Arithmetic of Electricity, 138 pages, • $ 1.00 
Electric Toy Making, 140 pages, 1.00 
How to Become a SuccessfUl Electrician,I89 pp. '1.00 
Standard Electrical Dictionary, 682 pages, 3 . 00 
Electricity Simplified, 158 pages, 1. 0 0  

used and no gases are generated until the solution Comes in contact with fire, thus preventing explOSIOn. 
Tbis cannot be said of any other tire extmguisher in 
tbe world. ar AGENTS WANTED. 

;:r The above five books ma.y be purchased s!ngly 
at the published pri�es. 01' the set complete, put up 'Ill a 
neat folding box, will be furn1shed to readers of 'I'llI': 
SCIENTIFIC AMERICAN at. tne special reduced price of 
�!t: s�.
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�"�J-'50
a
;;;'J�JJ.'ltf� �Ji��!l'1tr%' e�rJ:'��t�: 1/01.1 will jim! lOOst intere.sting. 

4�O illn�trations. iT Send for full taule of con
tent. of each of the above book •. 

u�.r fr::c'3�'i.�:lvli��s
e
f.:�;��:���\:�:d'!v��g 

:�lin:�':,.r:e�ib�P:r:� �!�:wn .... :�n��f the 
fi
re MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN. 
The Little Giant Fire Extinguisher Co., 22 Liberty St. N, Y. 361 BROADWAY, NEW YORK. 

BUY AT WHOLESALE 

rt::- �ct;!!:�::;�L.=�lofe���,�:: 

&ndsaYe allintermedfate profits and expenses. Traveling men's 
expenses. agents' and dealers' commissions, 
lOBBeBon bad accounts, etc. 

~ 
We have no Agent •• 

factory 
. laPlr' 

Bnd 
the 
not 
tbls '. 

�;:U:;�;h:��:�y�o�U:Ii;� we� y!� 

No. tOO-Double Bul!f!Y Harness. Price, full Dicltel trimmed, :1'1; as good as 
retalla for 25. lalDs, Itorm .pron and pole or ahAfta, ,65; UIU&l 

retail pnee, *95. w.8hlp our flOOd. 8IQfWhe_t_ex.mIn",'o" 
and guarantee and warrant everything, Send for our laree Dluot .. ted Vatalolru�l"REE. 

Bkhart C8rr1aAe and llamess Mf� Co. wS:.;Jl!��T, Bkbart, Indiana. 
OUR 1 8 9 8�;�]'!�=::i 
COMET 

�nte jor prices. 
HOUGH CASH 
RECORDER CO. 

I S�!!�����e p�!�.e��� 
�o����.\';.�t:��o����j�i�! . \ exposures. U.es�la •• tate. 
£�px,,��

. 
J�c;,

a
�:tr�·�OI�� 

('an be .... arrted In the camera. 
Price $3.�O. Send 5c. [or 
sample picture. Sunlill'ht 

I nd illn 0 rchard, 
Mais,. U. S. A. I Junior, 3�x�plates, price 

$2.00. FuJI equipment. 
developing and printing 
graphs colored. Cir. Frf.e. ! 

SCUEW - CUT'I'ING nIE HEADS 
SELF-OPENINO and ADJUSTABLE. ACETYLENE GAS AND CARBIDE OF 

'rbe bf?'st die head on the market. Some ad- Calci�m.-All about th� new H,luminaut, its qualities, 
vanta�es over" othel' s." viz.: Tbeyare chemIstry, pressure of hq}lefachon, its probable future, 
!:\maller stronaer. more compact, have no ' experiments 'p�rfOl.med wItb it. A most valuable Benes 

to spri O,ll cannot be clollged by I of articles, gIVIDjl In complete form the partIculars of 
always rellR.ole. and tbe prtce!lo th is subject. Details of furnaces for making the carbide, 

II:1r' Send for descripti11t circu- j gas �enertLtorB. 1l8S 0meters, burners, etc. Contained in 
tar A." Our die heads are furnished SC IENTIFIC AMERI?AN 8UPPLEMENTJ Nos. 99!,,' 
III sizes 8uitable for cuttlnllt.hreads from 10!"'. ]001..101_. ]UI4, ]Ul�. J 0 1 !i. 1I12�. 

WIre gauge to 6 Inches diameter Inclusive. 19�i: lll��: W��: l::�:: N'�l: 1f��: 1 V��: CEOMETRIC DRILL CO" WESTVILLE, C T. 1149 alId II �O. Price 10 cents each, by mall from EUROPEAN AGENTS: l"������UfiI�!lN�!{.: �fe!:: :::::I�?' this office, lind all newsdealers. t 

����!��P Bar B�1t Dr�ssing � It give. a .mooth, pllable and adbeslve 
surfa.ce, and saves neIt5t, Power and 
Wear of lIachlnery Be .. ri

l:t;s. Also 
ada

R�e: o�
o
� ���!,

a
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ltB. 

- tbt Whitt � B491�y �O.t 
Womstn, mass., D. s. 11. -----------------

PHOTOGHAPHY IN COLORS FOR-
mulas for prod UC1J1g photograpbs in colors by the Cbas ... 
tlagne process. SCIENTIFIC AMERIf'AN SUPPLEMENT, 
No. 1114 and 112�. Price 10 cents each, by mall. 

from this office and from all newsdealers. 

�ain �EL TING of Various Styles, ELEVATORS, CONVEYO RS'-A 
_ . _ COAl, MINING Ito.l HANDLING MACHINERY. 

! The JEFFREY MANUFACTURINC CO., COLUMBUS, O. 
IT Send for latest complete Oatalouuf. New York Rranch, 41 Dey Street. 

THE CYPHERS 

Incubator and Brooder 
The Only Practical System of Incubation. 

Moi.ture Self-Supplied and Regulation Ab
.olute. Produce. Strong, Healtby Stock. 

GOES FREIGHT PREPAID. 
8_1Oc. for .fullllIllustrated Oatalooue to the 

CYPHERS INCUBATOR CO. 
Box 23, Wayland. N. Y. 

© 1899 SCIENTIFIC AMERICAN. INC. 



i titutifit �tUtritau. APRIL 1, 18<)9. 
Knitting machine. S. Lo we . . . . . . . . . . . . . • . . • . . . . . .  621.723 
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Ladde r. step , C. E. Smit h  ....................... .... 62l.432 

'lOU CAN'T LOSE AN EDUCATION, but you can obtain one wh ic �  ,:,111 qua lify you . for a better pos It IOn and hig he r  
pa y if you wi ll devo te Bome of 

you r  tJPr8.re t ime to s tudy at home, a t  a cos t 8 0  low thatyou w tll n ot feel the out lay. Cou rses by mail 
In Ele ctrical� Me chanical, Civil, Mininll", Ste am and Sanitary Enginee ring, Archite cture , 

Mechanical DraWing, Machine De sign, e tc. Best Text Books Pree. Write fo r Ci rcu la r  .S. A., samp le 
pa j;le 8  of text books, drawing p late, and b ook let of let ters from students all ove r the world. Ladde r. step. W. V. & E. L. Step benson ........... 621.479 

Laminated material, subdividing, Heard & Sny-
The United Correspondence Schools, 1 54, 1 56 & 1 58 Fifth Ave., New York. de r ••. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.410 

Lam p. acety lene �as. K. J. Dulan . .. . ............... 62V�31 
Lamp. electric a rc, �. Hunge rbu ble r  ..... . ....... 621,417 

" REEVES " 
Variable Speed Counter Shaft 
��

r 
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u
�f!'ti,:::r 

sp
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e
�ct!W;,u;�t�

e Fll�\r 
kinds of expe rimen fa l  machi ne ry, P rinting 
P resses, Moto r Ca rriages, I ronwo rking Too ls, 
Woodwo rkin g Machine ry, o r  any and a ll ma
ch ines requ iring a. chanlle of speed o r  feed . 

IT =z!;;e"!!�"J1"}�.!�U8trated 
REEVES PULLEY CO .• Columbus, lnd., U .  S . A. 

Lamp Ii "bting attac hment . P. J. E·itzgerald ....... 621.334 
t:��810!�p�j�;

e
du�r��S�(; '�n'd ' gov'erniti.l· arc; 621.712 �U .. UUlIIIUUUUUUUIlUUUUUUI.IIUIlIlIlIlIlIlUIlIlIlIIUIII.III1I.IIIIIIIIIIIIIIJlIIIIJI� 

Lan�e�·. �wA".;r·n; ,;n·ce: : : : : : : : : : : : : : : : : : : : : : : : : : : : : J�U� 'I � � Lante rn b racket . �'. R bind ....................... ... H21.�74 " " Latc h fo r boxes , etc., }J. U. Kinsey ................ 621.574 � -
L at he .  W. W. Hu lse .. ........ ........ ............... 621.�22 ; 
Leaft nrne r, J. K Pe llow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'21,ih9 � 
I.eather coloring machine, A. F. Jones ... ........ 621.457 ;: 
t::�g:� :tfe�c�n� :!��h1ile: G: ·A:. ·ii iloads:. : : : : : :  g�t��� � 
Ledller balance indicator. J. L. Read .............. ti21,58.'l � 
Leve l. N. C. Me rri ll . . . . . . . . . . . .. . . . .. . . . . . ...... ... .. 621.�58 " 
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Liqu.lds, apparatus fo r  d rawing 011' fixed quanti ..  � 
tIes of. W. Tu rnbul l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.388 " 

Lock. See C ar d oor lock. Seal  lock. � 
Loom. Moone y  & Renaud......... . . . . . . . . . . . . . . .  621.6�1 � 
Loom e lect ric al wa rp stop motion, Bake r & Kip .. 621594 ;: 
tg�: �l6:�e��I�:r�����t��ptts.�0�t�w·eli 621,575 

� 
LOO� If:;::\;: A: 'iirape',::::::::::::::::::::::::: '::::. ��U¥Jl � 
I �oom lay . D rape r & Rope r ..... , . . . . . . . . . . . . . . . . . . . .  621,751 � .  
Loom p icke r. �'. A. Wardwel l  . . . . . . . . . . . . . . . . . . . . . . .  621.725 
Loom take-up mechanism , O. L. Owen ... ........ 621,538 
t��p;6tfs

i1��fi.i���tt.?��'c?n
a
���.

&
H��

h
J:r��.

r 
.
.
.
. : ... : 3i}1�1 

Ma rkin " pot .  A. J. B rad ley . ....... . . . ... ........... 621.400 
Mat or matting, A. T rava glini ... .................... 621.M8 
Matt res s sti tc hing machine. E. T. Gaski l l  . . ....... 62Ul.-1O 
Mech anical movement. J. B. Chambe rlain . . . . . . . .  621,4�7 
Me rce rizin ,ll', J. Schneider .. ....... .... . .. . . . ......... 621.477 
Meta l d rawing mac hine. J. IIIingwo rt b  . . . . . . . . . . . .  621.678 
Met al tube. F. A. Wilmot ............ ... .. ........ . .. 621.730 
Mite r b ox. W. H. Go rdon .......... ............... ... 621,324 
M ixer. See 'fea mi xe r. 
Mo uld.  See tn llot mou ld. 
Mop head and w rin /.!:e r. combined. H. J. G leason. 62],6.".4 
Mop w ringe r. W. Van Galen. . . . . . . . . . . . .  . . . . . . . . . . 621.481 
Moto r. See Rot ary moto r. 
Mowe r Ilrass catche r, lawn, Cam pbell & Wood-

wo rt b  . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ ... .... 621.4j5 
M owin g- mac hine cuttin g appa ra tus, L. J. W. H. 

Gi ll'bo rn .. .... . ... ...... . . .. . . .. ... ... _ ... . . . ... .. 621.562 
Musica l ins trument. mechanic al, T. A. P less mg . .  621,872 
Napkin bo lde r. A. R. Bal i .... . ....................... 621.7"2 
Nes t bo x. pou lt ry .  G. I. Lytle . . . . . . . . . . . . . . . . . . . . . . .  621.4!l!l , 
�g��\�: �j,;,:y.sJ.

e
�:�j.mii8te';d·:. :·. ·:. : : : :  : '. :::: ". :: : :b�:t'f.: 

Nut lock. R. W. Jamieso n . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.4.\1) 

CRESCE� 
CRESCENT FACILITY 
The largest factory i n  the 

world that makes bicycles, and 
on ly bicycles, is de\"oted to pro
d ucing the well k n o wn Crescent 
wheels. 

• • • •  

Over two thousand persons 
are emp loyed i n  the various de
partments of the work s. 

• • • •  
Nut lock. J. B. Malco lm .................... ........ ti21.H88 
Nut lock . J. C. Wood . . ..... ........... . ........ ..... 621.512 
Ore concen tratin g  tab le .  F. L. Ba rt lett . .......... . 621.015 
Ore sam p ie r. C. A. Snyder et a l.. .................... 621.771 
Ove ra lls. J. G. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621. :�'>1 
Paddle whee l. J. R. Pa rks ....... ................... 621.il<lS 
P adl nck. J. W. 'rurner ... ...... ...................... 621.391 
Painti ngs, rep roduc in� tapes try. R. P. Win te rs .. 621.731 
Pape r case , to i let. D avis & Co rne lius ...... .. ... ... 621,636 
Pape r feeding machines, table raIsing mechanism 

fo r. N. E. �·unk ................................... 621.7i\� 
Pape r han lli ull appa ratus , wa ll. G. Bea l ............ 621,595 
Pape r, m anufactu rin g and fi llis h ing pa rchment . 

J. Eise lstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 621.603 
Pe rfo rato r. c beck. Hess & G ranJ;te r  ........ .. ... . . 621.455 
P h otog raphic shutte r. W. V. E smond ............. . 621.332 

_1 
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:= •• - ;:::f�;;!:;'::: 
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The enormous facil ities of the 

Crescent plant permit the high 

� value and low price of the wheel. 
Picke r. See }I'rui t picke r. 
Plante r. T. C row... .. . .................. . . . . . . . . . . . .  621.63� 

�::��o�:;,�
nl

�:e 
arE:���Min� �,;rf�in�alsbeck .. 621 .53 9  

P low hand le bending machiDP, G. M. Robeson .... 621.713 
Po le o r  thi ll coup ling . H. B. Weipe r . . . . . . . . . . . . . .• 621.626 
Powde r box. E. H. Lyon ................... .... ..... 621.f.s6 
Powe r transmit tin g-device , H. W. St russ .......... 621,436 
P re�:e8 �

ee�i��nffr y���S pr!��it p ress. P rinting 
P ressu re ga ge ,  C. l.so Burdick . . . . . . . . . . . . . . . . . . . . . . . .  621.486 
Printing mac hme. C. P. Cott re ll .................... h"21.749 

� Catalolrue No. 3, containing � � ,.  Tbe Care of the Wheel," Free. 

l cmv::.:m Wheel ,:or�� j 
il'i1'i111111111l111l1111111111111111111111111111111111111l11111111111I1111111I111I111111111I111I1111111l1111.,,1j 

Monarch 
Bicycles 

S25 S35 S5D 
Reputation Established. 
ACENTS WANTED EVERYWHERE. 

Monarch Cycle Mfg. Co. 
ChIcago. New York. 

No Money in Advance ! 
-1550 HIGH GRADE BICY�LES \Ill ,1:---,19 Bblpped anyw her e C. O. D •. with 

lri vi lege t o  e xa.m ine . 
wa�:��w�;: :�� G�:l� =,,",,_=-"we ll m ade and dUrable. S60 "Oakw ood" SZ •• 50 S50 "Arlington" SZZ.OO 

Oth ers at '10, '11.50, ,1&.&0, .t7.&�
o 
"
b
::::;o7:I�

e
��I':::t"d value .  Huy d ire (-"t trof!! m anu facturers, th U8 saving deal ers' Ja rge profl ts. Write today for spe cial offe r  Illustrated Catalog Ue �·ree. CASH BUYERS' UNION 162 W. Van Buren St.. Bo131. Vhloago. II" 

The Watson AutomatiC Seat Post 
It's a Marve l • 

Re q\lires no expande r. 
w rE'n ch, bo lts, nuts , 
sc rews or sp rings. 
('an be secu re ly fas t
ened o r  unfastened in 
t
r
:�� �it: !�� ;h!�f 

Fo rwa rd o r  rear L. Is 
better than a lock. 
Can take t he post and 
saddle o ff  whee l, thus 
p reven ting thef t. an d 
sY��l��

t
a ��� ��rr� 

lus t One second b y  
sca le on side of pos t. 
Pu t One on you r 
w bee l. Do not bu y a 
w hee l without It. Ask 
\Q�is����er ff �leS��e! 
not keep them, sen d 
ns one do lla r t o  ge t 
one pr epaid. 

Watson Automatic 

6
S
*��e'::'tf.?mp��ry. 

Printinll( p ress. W. G. Jo bnston .... ... ..... . . . ..... . 621.1182 
P rojecti le. G. H. Newe ll . . . . . . . . . . . . . . . . . . . .. 621.697, 621.698 
p
ro

g� ��':.� .���.
s
.�

I
.� •. ��.�.

s
. ���'.�: .� �' . . �.�.�: �: 621. 719 

Pu lp chips . step sc reen fo r. W. A. Fannon .. .. .. .. 621.4112 
It's a Good Thing :-P-ush It ! 

Pu lve ru lent mate ria ls, binder fo r, M. W. Ma r�-
den ... ..... • . • . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  621.579 IT IS N O T M E R E L Y  COO D ,  IT IS T H E  Ii&§.] 

Pump and moto r. combined, N. A. Ch ris tensen ... 621,324 
}>ump. ba rre l. J. O. E lliston.... ... . . . . . . . . . . . .  621.450 PUSH BUTTON BELL Pump. deep mine or re lay. G. S. He rbo lsh �lme r .. 621.667 

S 
Pump. rota ry. R. F. neak. . . . . . . . . . . . . . . . . . . . . . . . .. 621.752 �8u U E GRINDSTONES P ���re�V)'S'i.,W:.�::.�:.�· �u ��:�:::::

.
:::::::::::::: �t� ON T H E  M A R K ET. R I NCS LONC E R  A N D  W I NOS 

Q U IC K E R  T H A N  ANY OTH E R. THE PUSH B UT

TON CAN BE A D J U S T E D  TO A N Y  POSITION. 

PLAIN OR O R N A M E N TAL S T Y L E .  

If so, we can su pp ly yo n. All s tze e Py roxy lin compound, J. H. Stevens .... .. ... .. . .. 621,382 
lnounred and uDlnoun ted, a lway e Py roxy lin p lastic composition, t ranspa rent . J. H. 
kept In stock . R9memaer, we make 8 Stevens ... ..... .................. . . . . ..... 621.4M. 621,434 
��l
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e- Rac
i��b��C?���: . �.��������'. ;�.� . ��.����: .. ::: . .  �:. 621,iU4 

The CLEVELAND STONE CO. Ra !lc ba lr.gua rd. D . C rane . . . . . . . . . . . . . . . . . . . . . . . . . .  621.490 THE BRISTOL BELL CO BRISTOL CONN U S A 2d Floor, Wilshire, Cleveland, O. I Il:�:l::�
.
:���

t
3,

c
B�.;,;'&���:y: : : : : : : : : : : : : : :· : : : :  ��H� ___________________ ._' __________ ' __ � ___ ._' ___ • ___ • __ • 

------__ ....::.. __ ..:.... ___ ..:.... __ -'-. _.:...._ , R ailway ro adbed. G. F. G reenwood ................. 621.657 
THE ELECTRIC HEATER.-A VAL U - i Il::n:�� �';����.'!ie�����

p
i.: ·campi,';iC::::::.:· �g� ab le p ape r, with wo rkingd rawing 8' of va ri ous fo rms of RaRP, H. C. Shoemake r ......... ..................... 621,378 
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J.�/�a�Mb�R�Cu�� �YS�La�����ITn !�s\;�le �:'iCe ]O cen ts. Ilr6�!f;r!���: :" &'. ��s:s�·.·.·.·.·.·.·.·.·. ·.·.·.·.·.·.·. ·.·.·.·.·.·.·.·:: �::� 
11 Rigid Examination £aldum �ing 

'e a) N �l:�� :�:��:: �: �pe���� . : ,::::::::::::::::.f12
1
'r::�: �f:m 

R�o�als no D�f�(tS. [���; ACETYLEN;=GAS. 

13 � I �N� E L Il:�\:��Il:l��W. t�R�.
&
K:�N'.;i."::::::::::::::::::::::· �Hj�� :l� Electro· Plating Ru le r.J. A. Mango ld ................................. 621.529 

�� Ruling machine. A. Coope r ....................... _ .. 621.32$ ;; "  Apparatus aDd Material. Sack bo lde r . C. L. Bu xton ........................... 621.765 
g� THE Safe bo ltwo rk .  Ho lla r & Kennedy . . . . . . . . . . . . . . . . . •  6"21.341 
... � nson & VanWinkle �:�p�u��:: ge��a�di �·.��

I
��\Vymaii:: : :::::.: �g�g . g ,;  C o.. Sash fastene r. L. F. Caldwe ll ....... . .. ........... ... 621.600 ... g Newark. !Ii. J .  Sash fastene r • •  1 .  W. How land ...................... 621.069 

s: 130 Libe rty St .• N. Y. Sas b  fastene r. Locklin & E'ox ... . ............. ...... �}.�� 
OJ 0 30 & 32 S. Canal St. Sawing mac bine. K S. Clarke. . . . . . .  . . . . . . . . . . . . . • •  • . 
00- C bica "o. Sca le su ppo rt b rake. J. S. De y ..... ..... ............ 621.330 

Sc raper. road. F. Philip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621 .371 

T H E  SC I E N TI F IC A M E R ICAN 

�y�lO�I�i' Or al�li�h, loh: & �ulrill 
Sc reen sc rape r, J. H. Bowden . . . . . . . . . . . . . . . . . . . . . . .  621,744 
Sc reening appa ratus , C. W. Honabach .... ........ 621.568 
Sc rew th reads on bo lts , etc., sc rewing app liance 

fo r fo rming. R. Kilburn .... ........... ... ....... 621.528 
Sea l  lock. J. P. Do be rty .............................. 621.637 
Seat. A. Ev ans .. ........ .. ... . . ......... . ... ... ....... 621.642 
re��ns��.ir��:.

e
w·:.· �;'�e ��?���.i� .. : ...... : .. : .. : ...... : �U�1 1 2,5{10 RECEIPTS. 708 PAGES. Sepa mto r. See C ream sepa rato r. Seed sepa ra· 

Price, $ 6 . 0 0  in Cloth ; $ 6.00 in Sheep ; $6.60 In Re ':i�� machine. H. Sa rgent .................. ...... 621.760 
Half Morocco, Postpaid. �g:��

n
Jie'i'a���\\':r.?C:"'l.����oi1r: : : : : : : : : : : : : : : : : :  ��tru T HIS g r e  a t Shee t metal tube. F. A. Wilmot .................... h"2I.729 

work has now Shoe c lasp. Hod "es & SObinski . ..................... b"2U15 
been on the mllr- Sbutt le. E. Fe lbe r ... .............. .................. 6"21.�4 

NO BETTER BICYCLE CAN BE MADE 
Ster ling Bic yc les are 

UBui lt like a Wa tch," 
and the �rea test care i 8  
exe rc ised to have ma
terial, wo rkmans hip and 
equipmen t t be best ob 
tainab le .  

'99 Chain Models, 
$60.00. 

'99 Chain less Models, 
$ 7 6.00. 

Tandems, Double 
Diamond, $ 7 6 .00. 

Convertible, $ 86 .00. 
Send ten 2-cent 8 tamp � 

and receive by mail pack 
of S te r ll n l{ Pla ying 
Ca rds beaut ifu lly de· 
Signed, 50 cent value. 

Elend f or Ca ta logue �v
Ing detai ls of Ste rling 
equipm en t  f or 1899. ket for ne>lrly Sifte r. ash. H. Ebe rt ............. ..................... 621.059 

�b� Ijl�!:-,sd rg:\� �\.�fl�;6t.;c�o:.\rC'.gA"l·g"o·::::::::::::::::::::::::.: �}:�� Sterling Cycle Works, Kenosha, Wis. 
has been so Lon'eat 

Sme ltin,z f
�
rnace, m

�
a
k

L
s 

Ro
g
sseau ........ ..... ��1'�2 

that twelve edi- �:����:�a�t�g�
e
of resi n. W�\npei &; ·Zampts·:.:·: 621:777 

tions have been Soi l pipe lIlId roof connection. J. W. Brown ...... . 621.320 REVERSING STEAM TURBINE.-PAR-
called for, Spike . ll'. Bake r .... .. . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  621,7:17 Bon's recent ly perfected tu rbine fo r boats. Illustra tions 

Th k Y Ap ln ale. See Ax le sp md le. I show in g  deta ll�. l'on taine d  in  SC IENTIFIC AMERrCAN be e wor
d 

'lJ!a Sp !nning f rame. Ma rtinot & Galland ........ ..... ... �21.5.�� i SUPPLEM ENT. NO. 1 H i  8. P rice 10 cents, by mai l. from regar e as Sp lnnm,z machme. ya rn .  J. H. Northrop . . .  . . . . 621.42h this Office . and from a il llewsdealers . the product of Squa re. siding. F. B. Wa keman................ ." 621.��4 
the stndies and Stacke r. pneumatic. M. T. Reeves et w . . . . . . . . . . . .  621.428 
p r n  c t i c a l  ex- Stacking mac bine. R. C. Cob le . . . . . . . . . . . . . . . . . . . . . .  621.6.'10 
perience of the Stair tread. W. H. Wins low . . . . . . . . . . . . . . . . . . . . . . . . . .  621.3!l8 
ablest chemists Stalk cut te r. J. J. Mize....... . . . . . .  . . . . . . . . .  . . . .  . .  621.034 
and workers in i"t.lI, cut te r. J. H. Moss . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 621.695 
al l parts of the �t!::'J.· �:�

IT�ip�dS
S \��,�� 

. ... ........ ........ .... 621.388 
world; the iufor- Stap lin g mac hine .  A H. Buc bho lz .................. 621.i48 ��t!�fl �:C61� ��::::: �gn��: to�iz�·�ra��

n
F: 'jone s':::::::. :':.':::. ':. : ��l�� 

est Yalue,arrang- Steam engine. A. & D. Mu rphy .... .............. . .. 621.460 
ed and connensed St.eam en g-ine , rotary impact o r  tu rbine. J. M. Sey-
in concise rot'm, mou r, J r  .. . .... ... . .. . . . ... ....... . ..... . ... .... ... 621.586 
convenient for ready use. Almost every inquiry ���:::: i������g�: �e�r6��i'. Eari,,'&: Newtoii:::::: �Ut� 

No Oil, Wick, Di rt o r  Smoke. 
Ge t the Be st. Price Sa.liO 

A(}tfnts wanted in every rown. 
CALCIUM KING LAMP CO., 

Waterbury, Conn. 

THE JOURNAL 
- OF -

Applied Microscopy 
Illustrated. 

Subscriptlou, 81.00 per year. Forelgu, 81.2li. 

ISSUED MONTHLY. 

The Journal deals only with the practical side 
of microscopical technique and apparatus. It 
contains a large amount of original matter from 
the best writers in all the field. in which the 
microscope is used. Reviews. abstracts and 
notices of foreign literature put the reader io 
touch with the whole field of foreign and do· 
mestic work. While the most advanced methods 
are recorded. there are series of articles specially 
for beginners. 

SAMPLE COPIES MAILED FREE. 

THE JOURNAL 
- OF -

Applied Microscopy 
P. O. Drawer, 1033. 

ROCHESTER, N .  Y. 
tllRt can be thought of, relating to formulffi used Steam was be r. J. H. Up ham ............... ...... h"2t.�!J2 
in the various manufacturing industries, will here Stone cuttin " mac hine. M. 'fbona r . . . . . • . . . . . . . . . . .  621.047 . 
be,l�o��d,;��w::e

e'!-agaged in almost aay bran ch ��gg:: :::���'i<\: ).l.
r
���e·: ·::: ·:::::::::::::::::::::.: �m,� I CO AS TIN C UN DE R eO N T R 0 L. 

!If industrf will finq in this book m u c h  that ��1/g:::'��l:WaX�:o
eot:.

1.
.
J ��0 �.� ::.:. :: '::.: ':::. : �1U!Jl It's an e as y  matter to Coast at fu ll speed . to. s lacken or it;ICrease IS of practICal yalue III the�r

. 

respective call!n!!"s. SW

.

i t C h .  See ElectrIC switc h . Rai lwa y switch. I speed, o r  to s top a ltoll(ether wi thout any danger If you a re rld lUg the 
Those who are III searvh of lIloependen t husmess Telephone switc b • ·th M A t t. or employment, relatin" to the home manufacture Ta lt. A. Ke lie r ....... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.347 Ecl l·pse Bicycle WI orrow U oma Ie 
of salable artiCI

.
es, will find iu It hundreds of most Tea mixe

.
r. A . . H. Canning ................... ........ 62Um I COASTER and BRAKE. excellent suggestions. 

I 

Teach m g  m US IC, game ca rds fo r, A. P. Chambe r-
• 1m . . . . . . . . . .. . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  621.!l2:1 You can kee p your fee t on the pe dals and Co as t  at Wi ll. A hack M U N N & Co P U B L I S H  E R S  1 elep honesw ltc h. au tomatIC. C. S. Karoly .. ...... 621 .. 146 j pre ssure instantly app lies brake ' a forward I?re ssure p ro

. 

mpt ly • •  I I Telep bone system. C :  E. Egan et al . ................ t!21.44� f rees It. T hu s you have the whee l at all Urne s  unde r  com-
Ollice of the SCIENTIFIC AMERICAN. Terra cotta or c lay dIe. G. W. Weave r ............ . 621.(67 plete control. SImp le, Safe. 8u re. Wr ite us about it. 
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EDISON SAYS " .  ""e..r.' re. •• ; • .. _ Over 20 technical aud popular electrical Write for onr two FREE hooks end tied 
J <-:�"-c. . . •• .fii:,.- ............ - ('ourses. covering every branch of tbis fascinating " a I Be EI tri al E '  ? " 
� ., "" ..... w !Y- ..... m=- ����

c
;f any Conrse may be paid in instalments �, come

. an ec c ngm�er 
'-r.4& of .,.  ....... """n; -.· ...... .... - � - of 8�.OO per month. Address and The Electncal Marvels of our Tunes." 

(Concerninll' the stndy oC electricity a,t home by onr niail ' system) 
,f.7r.:,J ... �.:=rr.o � 

THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION. 
Jos w ....... I'Ioo. T. �,�':;�-B.'A.s"" .... G""M", .S" Dept. A, 120-122 Liberty Street, New York, U. S. A 

KIRK'S CUPOLA FURNACE 
.JUST READY. 

THE CUPOLA FURNACE: A practical Treatiseonthe 
Construction and Management of Foundry Cupolas. 
�Jitfndt'M�!:::

k
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i. �R�����t�
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tngs. 379 pages, 8vo. 
Price $3.50. free of postage to an1l address in the world. 
or A UirC'U/.ar of 5 Pll{Je8 quarto, {liiJ>i7UJ tM full Table of 

Oontents of thil. tmportant book. with specimens of tM 
il!ustratiom, wiU be sent free of postage to an1l <me in an1l 
part of tM world who wiu jum18h us with hu. address. 

Sc�i'J:ijf;�, .�1ld :;,�g���}���gj��� 
Steam. tM Steam I;!n¢ne, etc., and our other OalalogJuB, 
lJ.�t��:t )�!':!::S �r.�r;;';t��{" S,f��e �l?'��i,i'rf� 
the world wlw wiU fUTnu.h ". with Ms addre8s. 

H EN R Y  C AR E Y  BA I R D  &. CO. 
I NDUSTRIAL PUBLISHERS, BOOKSELLERS 6. I M PORTERS 

8 1 0 Walnut St., Philadelphia, Pa., U. S. A. 

placed upon your kite hen range 
will supply the family Iiber .. lly 
Witb sparkling distlJled water. 
Most Scientific in con
strnction. Larll'est II'nar-
:�:;: 'i.�P8���a �!:: 
sition. Endorsed by Ral
.. ton H ealth Clnb. Send postal for booklet "B"to 

The A. R. BAILEY MFG. CO. 
64 Malden Lane, N. Y. 

ACETYLENE APPARATUS 

Tbill coupling. C. A. Beblen . . . . . .  . . . . . . . .  . . . . . . . . .  621.596 
Tbill couplinll:. K. Buland . . . . . . . . . . . . . . . .. . . . . . . . . ... 621.4&i 
'I'bill or pole coupling. K E. Wbitney . . . . . . . . . . . . . .  621.510 
Tbresbing macbine. A. P. Hess . . . . . . . . . . . . . . . . . . . .  621.493 
.fl��: ���b'l�"n.Wo.LM.�:rl{'am;.ey: : : :: : : : : : : : ·  : : : : : : : :m:tiil 
'l'ongs. A. D. Marsb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.;{56 
Tongs. wire. J. Conrad . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 621.327 
1'001 driver. spiral, L. M. Davis . . . . . . . . . . . . . . . . . . . . .  621,401 
'roo} bandJe and means for securing same, p, Jaeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 621.570 
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'l·OY. G. B. Hu!<bes . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . .. 621.677 
Toy pistol and game apparatus. Bailey & Bud-

gett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.440 
Train pipe bose coupling. R. S. Brown . . . . . . . . . . . . .  621,764 
'rrap. See Fish trap. \ Trap. C. M. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.396 
Tree clamp, transplanting, J. A. Garrett . . . . . . . . . .  6'21.4m 
Tripod stand. Jones & Mayo . . . . . . . . . . . . . . . . . . . . . . . .  621.571 
Trolley. Young & Magune . . . . . . . . . . . . . . . . . . . . . . . . . .  621.3\l9 
��g�:b.

ca
���

e
��e� t�o�';;':�" W·at"ring·trouliii.""  b'21.422 

'rrunk, steamer. 1.\ B. Seery . . . . . . . . . . . . . . . . . . . . . . . . .  621.375 
TrUBB or frame. C. N. Dutton . . . . . . . . . . . . . . . . . . . . ... 621.409 
'l·ube. See Compressible tu be. Metal tube. Sbeet 

Inetal tube. 
Typewriter. Becker & Tbompson . . . . . . . . . . . . . . . . . .. 621.628 
Typewriter. W. L. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.325 
Typewriting macbine. G. C. Rlickeosderfer . . . . . . .  621.742 
Typewriting macbine. H. Turk . . . . . . . . . . . . . . . . . . . . .  621.389 
TypeWrIting macbine support. H. J. Halle . . . . . . . .  621.660 
�:l�:: :��Y���'�':Ta���1�V.·w·ei18::":::,:::::·:: ��l:� 
� :gYJ J!'.

u
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Vebicle brake. J. C. Stinson . . . . . . . . . . . . . . . . . . . . . . . . .  6'21.508 
VehiCle driving mechanism. H. P. Maxim et al . . .  621.532 
VebICle wbeel. O. L. Grimsrud . . . . . . . . . . . . . . . . . . . . . .  621.658 
Vehicles. runner attachment for wheeled. A. J. 

Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.745 
Vending machine. W. H. Murpby . . . . . . . . . . . . . . . . . .  621.614 
Ventilating apparatus. house, J. Worz . . . . . . . . . . . .. 621.551 
��t�i1J����fn��rl'. �rie����:�. ���'.�'. ��.i��:: .... :::: ��l:��i 
Voting machine. L. R. Winslow . . . . . . . • • • . . . . . . . .  621.511 Wagon. dumping. G. A. Garrett . . . . . . . . . . . . . . . . . . . . . 621.406 
Washer. See Steam washer. 
Washing machine. O. P. Kvernum . . . . . . . . . . . . . . . .  621.351 
Watch. stem winding and setting. E. F. Hetfer-

nan. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .. 621.&4 
Water closet valve. R. S. Watson . . . . . . . . . . . . . . . . . .  621.549 
Water coolinjil tow.er. J. M. Seymour. Jr . . . . . . . . . .  621.718 
Water heater. '1\ J. Mooney . . . . . . . . . . . . . . . . . . . . . . . . . fi21.690 
Water beater. G. W. Morris"""" . . . . . . . . . . . . . . . . .  621.b·93 

Acetylene number of tbe SCIENTIFIC AMERICA" SUP· Watertank beater and feed cooker. 1':. E. Miller. b'21.359 
PLI!!M I!!NT, describing. witb full illustrations. tbe most Watering trougb. automatic. F. Marsh . . . . . . . . . . . .  621.610 
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�l�he jlas as made for and used by the microscopist and Wens. device for raising bailless buckets from. 
student; Its use in tbe magic lantern. 'l'be new Frencb M. V. Sbolfner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.380 
table lamp making its own acetylene. Contained in Wells, device for removing buekets. etc .• from. . 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 10li7. M. V. Sbolfner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  621.3,9 
Price 10 cents prepaid by mall. For otber numerous Wheel. See Paddle wbeel. Vebicle wbeel . valUl .. Ie articles on tbis sUb�ect we refer you to page 21 Wbiffietree book. J. Scbnabel. . . . . . . . . . . . . . . . . . . . . .  621.464 
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The Sanitary Still 
i s  simple, economical, and ef
fectively produces distilled 
(tbe onlr pure) water. Our 
��.oo �t.t.n - hae ·· t. ,,- t c e  the 
�f

ac
�lit?

f 
r"e��:r b� �g: 

U. �. Govt. Send for booklet. 
THE CUPRIGRAPH CO. , 1 38 N. Green St., Chicago 

COLD WEATHER 
does not Interfere with tbe easy 
starting of tbe 

OLDS GASOLINE 
ENGINE. 

One man eaaHy 
starts all sizes Sim-
f!���n;���d

e
�1��

-
otber engine. Write 
for full particulars. 
Olds Gasoline Engine Works. Box 418. Lansing, MIch. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 �3. 
m1:is�

c
���".i f��f��::'10�'!,�

n & Co. and all news_ 

The "Wolverine" Three Cyl inder Gas
oline M arine Engine. 

.. nd self 

440 MILES 
IN 495 MINUTES 
every business day in the year betwtlen New York and 
Bulfalo. on tbe New York Central's 

HEmpire State Express/' 
FASTEST TRAIN IN THE WORLD. 

It has imitators on botb sides of the Atlantic. but no 
equal anywbere. 

Windlass. sblp's. J. B. Cowper . . . . . . . . . . . . . . . . . . . . . .  621.489 
Window. P. A. Petersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621.501 
Window in sbape of ladder. safety. F. Scberrer . .  621.620 
Wine or lard press. C. W. Blackburn . . . . . . . . . . . . . . .  621.517 
Wire stays. band tool for applying. J. Kubn . . . . . .  621.4!18 
;�;J.p�:���fg� ���fr!����
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Wrapping macbine. H. Rose . . . . . . . . . . . . . . . . . . . . . . . .  621.714 
Wrintiter. See Mop wringer. 
Writing. apparatus for attaining correct position 

of pens wben, J. �'ibrig ... . ............. . .. . . . . . .  621.472 

TRADE MARKS. 
Al

C�i.\?lt\'iJe��'lt�'ifois')�:n����: .���������. �� .�e��: 32.619 
Bicycle racks. H Fin-de-Cycle" Rack Com pany . . . .• 32.621 
Bicycles. Peoria Rubber and Manufacturing Com-
BOlfe�: 'liquf<i 'preparation: 'for' 'rem()vhig: ' �icaie: 32,622 

etc., from. BrowQ. Company . . . . . . . . . . . . . . . . . . . . . .  32,616 
Butter. Bartram Brotbers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.604 
8��:)'�,y:feng;,�b�nS�'W��ter· M: 'i;owney 'Company: g5;W 
Cigars. D. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.610 
Confectionery, H. Heide . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 32,606 
Drujls and tinctures. extracts and essences t here-

from. vel<etable, Caesar & J..oret . . . . . . . . . . . . . . . .  32.611 
Gloves. kid and otber leatber. G. & H. Haustgen .. 32.600 
Hair. preparations for removal of. H. W. Crolley. 32,614 
Herbs for makinji{ a fever tea. compound of. F-'ever 
Insic1�cfJ':.p;�L: ·Lavanburg·::.·.·.·.·::.·.·.·::.·.·::.·:.·.·.: : �:�}; 
Meats. cbeese. butter. ell"s. and lard. T. H. Lawry 32.603 
Milk. condensed. Consumers' Preserved Milk Com-

pany. .  . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.605 
Music. sbeet. J. W. Stern & Company . . . . . .. . . . . . . .. 32.597 
Pens. D. Leonardt & Company . . . . . . . . . . . . . . . . . . . . . .  32,09l! 
8almon. tinned. Richard B Green & Company . . . .. �;2.602 
Salts, H. E. Gourd . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . 32.613 
Sbirts and shirt waists. Hunter & Paddock . . . . . . . .  32.599 
Shoes. women's. G. W. Herrick & Company . . . . . . .. 32.601 
Soap containing petroleum. M. Jenkins . . . . •  32,617. 32.618 
Tires, pneumatic. G. T. Robie . . . .. . . . . . . . . . . . . . . . . . .. 32.623 
Wines and liquors. Charles & Company . . . . . . . . . . . .  32.609 
Wood tiller, liquid. Glidd"n Varnisb Company . . . .  32.6'lO 

LABELS . 

PRINTS. 
.. Beefwine." for a wine, J .  R. Smith &. Company . . . .  116 
u lfl'og He Would a Woomg Go Game card," for a 

_______ . _______ -,,..,-______ game. McLoughlin Brotbers . . . . . . . . .  , . . . . . . . . . . . . .  IU 
' "  U Mother Goo8.e's Chri,!tmns Party Game Card." tor 

W I T T E  C A S O L I N E  H O I S T S " a ll .. me. McL0'tf,hhn Brot.bers. : . . . . . . . . . . . 113 
G oaranteed to " Q����he��.
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SCIENT I F IC K IT E S  • .  ! S CIENTIFIC BOOKS o�:: �:�r�r;:,��:�I. 
NAVAL BLUE HILL BOX KITE. 

S A W d f M to C rI . ,. A scientitlc marvel. Flies like a bird. ole . gencI ante a'i,;" �e': i'::�r.;':-';,'j .11: :::fJt:R�e '!��s P�td. t�!� �::.�� (;aICl1ladng �a�tiInes. ��d. Skog. Gotbenburg. Swed '" 
on receipt of 50 cents �end st.amp for 16-p�ge Kite Catalogue. fjr AGEN'l'S W AN·I·ED. 

E. I. HORSMANl. Manufacturer, 
382 tlroadway, New York. 

Collars &1IIl 

Cuffs. 
TUR BINES 
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r��.:' 
SpriulI'fielil, OhIO, U. S. A. 

--------_ .. _ - - -_  ... _--- -

WAN T E D-�i����th
M

tt':; �����
u
��!�tf� Stylish, convenient, economical. Made of 

fine cloth, finished in 
pure starch, and ex
actly resemble fash
ionable linen goods. 
NoLlMmdry Work 
When soiled discard. 
Ten CoUars or five 
pairs of Cnff So 25cts. By mlllJ, 30cts. Send 

developments to contribute popular sP.ifmti6c articles to 
a newspaper. Address X X X. SCIENTIFIC AMEKKAN. 

6 cts. in stamps for sa.mple colla.r or pair 
of cuffs. Name size and style. 
REVERSIBLE COLLAR CO., Dept, J , Boston, Mass. 

NEW IDEA IN TRUNKS 
The S'.lIman Dre ••• r Trunk 

is constructed on new principles. 
Drawersmstead of trays. A place 
for everythmg and everything in 

its place. The bottom as access· 
itle as the top. Defies the bag
gage smasher. Costs no more than 
a good box trunk. Sent C. O. D. 
with privilege of examination. 
Send 2c. stamp for illustrated cat;.. 
alogue. F. A. STALLMAN. 
61 W. Sprllll tU., '�olumbua, 0. 

50 Y EA R S '  
E X P E R I E N C E  

A handsomely illustrated weekly. Lar�est cir-
���
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U
���\1 n�::t:al�� MUNN & CO.36 1 Broadway, New York 

Brancb Office. 625 F St .• Wasbington. D. C. 

.. NEW STANDARD " NECKTIE PIN OUTFIT. 
By mail. prepaid. ONF. DOLLAR. 

Ye!��te an"J��:tb d���bl!� �.,"r
m
:I�:� 

on t be market. Liberal discownt to jolJ. 
bers. WILLIAM ROCHE, InventOl 
and Sole Manutacturer. 25� Green
wicb Street. NEW YORK. U. s: A. 

G RINDING MILLS FOR ALL PURPOSES. 
BO.8a.rdus Patent Uni

versal Eccentric Mill. Address J. l!!. & G. F. SIMP
SON, 2l'i Rodney Street, Brooklyn, N. Y. 

N OVEL TIES & PATENTED ARTICLES 
Manufactured by Contract. Puncbing Dies. Special Ma
cbinery. E. Konigslow & Bro .. I81SenecaSt�Cleveland,O •. 

O 

DID YOU EYER COLLECT ST��PS?
J�er� � ��

c
�gl.;�r:��tn:o���ii ��IXlb�� 

an� 50 different stamps from Cuba, Phil. teL, 
Porto ltico, etc., and our so-page list. etc, We 
Buy Old Stam.p"" 8tandard 8tamp Co.,St.Loub,B. 

Experimental & Model Work 
Oir. d: advice free. Wm.Gardam & Son.45-bl Rose St •• N·V

· 
B U I L D E R S  A N D  

l�"C'1l.Y DESIGNERS WI '" ell ,a.' �k "'L �� I e Y40r s. 

SpEOl� c. It. cowdre� ���� �t., }<itcbb"Je ·  
5 MafS. I 

GAS ��Q GASOLINE ENGINES ': 
WAT E R  MOTO RS 

BACKUS WAT E. R MOTOR CO NE.WARK N J U 5 A 

YOU CAN MAKE. $ I OO . A W E E. K  ' 
OWN YOUR OWN SHOW, COMPLETE OUTnT-$ 100. 

LlF£ MOTION FILMS <1. MACHI N £ S  GREAT PAS SJON PLAY ", , 0 0  OTHER S U B J E C T S  
' L I- U 5 T F!. C ...... T A L.. O G U C. .=, ..- R E:... E... 5 LUB IN. LARcesr MrR PHILAOELPHIA P A 

INVENTORS We make Special Ma-
cblnery. Mod�ls. P .. t-

Also p .. tented novelties by contract�'l""'�I�
I
'1j.�:f'::'ii 

Metallic WICK. Co., Cor. 5tb & Elm Sts., CJnclnnatl. O. 

VOLNEY W. MASON & CO., 

Friction Pul leys, Clutches & Elevators 
P R OV I D E N C E  R. I .  

a ay ure andwewiJl6nowyou $3 0 S 8endu.you .... dre!IJ 
howto make $3ada,. 
absolutely sure . we 

furnish the work and teach you free, you. work iu 
the locality where you Jive. Send us your addresa and we will. 
explain the businessfull,. remember we goaranteeaclearpl'Ofii 
���ii.ullF�g:unw� ;c�

o
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n
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THE BICYCLE : ITS INFLUENCE IN 
Healtb and DJse .. se.-By G. M. Hammond, M.D. A val
uable .. nd interesting p .. per in wblcb tbe subject is eJ[-
�t�s��"ee:rr :6:
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tbe cycle by persons dr.ea8ed. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 1 002. Price 10 cents. 
To be had at this office and from .. II newsdealers. 

� 
PALMER BROS.,-

PALMER Stationary 
and Marine Gasoline En .. 
�nes and Launcbes�tor 
Ca:f� En

��in �it� 
glnes. Send fer catalOg. 
MIANUS, CONN. 
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ICE BOATS-THEI R CONSTRUCTION 
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construction. Views of the 'Fwo fatotest ice-sailing boats 
U8�<t on the Hu�on river in wi nter. By H. A. Horsfall. 
It..E. Contained in SCIENTII!'IC AMI!lRICAN 'SUPPLE
MENT, No. 1. 1'be same number also contains the rules 
and reguJation� for the formation of tce-boat clubs, tbe 
sailing and management of ice-boats. Price 10 cents. work at any altl· 1 

tude if you get · 
it with the elec- I A pri llt f'!d copy of the specification and drawing ot . . 1 _ • • • •  • • trlc igniter. You any patent in the foregoing list. or any patent in print Our Foldmg Boats are punctUle proof. GatVHlllzed steel ribblug. For h�nhng, fi.s�llng,. explorIng and famIly 

UQ7 Wabl1lC Street. 

cannot a1ford to issued Since 1863. will be furnished from thiS Office for pl�a�ure. Walter WeHmall took them on 11l� polar trIP. Jtteut. Schwatkaexplored 
assume �) risk 

1
10 cents. In ordering please state the name and number the Ynkon With t�eUl. Awarded first premIum at "orld s Fair. Send 6 c. for cat· 

a n d  w it h a. of the patent <:\esired and remit to Munn & Co 36J a]ogne. 40 engraVIngs. KINC FOLDINC CANVAS BOAT CO" K.'amazoo. Mich. 
h Witte JHois� " Broadway. New YOrk .. • Special rates will be given where ------------_.-:---:-'_�_-------_______________ �.:.... __ � 

�u don t do It. a Jarge number of copIes are desIred at One time IAPIERCE VAPOR' LA'UN CH ES 18 t 20 
G,;;!�ai(f:' � Canndlan patent. may now be obtained bt tbe m· , Fe':.t, 
for catalog S. A. ;����r.i��r��rd� 8::yt�;:���I':,.'i�'!'�s�':,/� !���: i $ 1 50 AND U P. 1 4 Ft. FISHING LAUNCH. 
Witte Iron If complicated tbe cost will be a little more. For fun 'I � STATiONARY AND PUMPING F.NGINES. 

Worka Co.. iDlltructlODll adm-- Mnnn '" Co., am Broadway. New � or &nd for Catalo!ltu SlaUfIjJ Size. KaJl .... ()iCTI Mo. York. Oth ... forelp pMeilt.e JDaf alao be olMlJleG. -
PIERCE ENCINE COMPANY 1 7  N. 1 7TH STREET RACI N E - WIS. 
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