
DECEMBER I I. 1897.] 

ELECTRICITY 
Machine Design; Stationa ry, Locomoth"e and f;:j;;;;:��� 
Mllrine Engineering; Milling; Mechanical and n'_"'-"�:!!l 
Architectural Draw'g; Architecture; Plumbing; 

U�il����d�l, 31 COURSES �y���!� 
Eu:!incering; Surveying an d Mapping; Sheet. 
�Ictal Pattern Cutting; Metal Prospecting i 
Bookkeeping; Shorthand; English Branches. �:,I,,;;h. GUARANTEED SUCCESS. 
r ... Mode.ale. Advance 0. Inslallmenll. 
Circu.lar Free: State suhjut ym, wish. to study. 
Itlh'rnlltinnall'nrr"spnnf!pnrr �rhr.nl",. Hox 942, 

Pbonograpbs, 6rapbopbonu, 
ProjtttosCOPU, RinttoscOptS, 

RECORD S, FILMS, ETC. 
rr 36 page illustrated cataloJrue sent free on receipt of 2-cent stamp. 
The E dison Phonograph Co.,427 Vine St.,Cincinnati,O. 

IT COSTS NOTHINC TO TRY! 
All steam users csn save time money and trouble with the simplest. safest and most 

�������tg/N*Zexist-
STEAM TRAP Guaranteed never to wear out. Look at the cut and see how it's done! Pay me what you save in coal for one year and I'll furniFh the trap free. lir" 8ee illus. notice Sci. Am. J uly 13, 1897. Sole AmerlCan Mfr. 

Wm. S. Haines, S 1,36 S.4th 1St .. Phila" Pa. 

Headquarters tor 
DUMPINC HORSE CARTS. 

Wide and narrow tires. Low rates of freight from Our works-'I'alalll}", Pa.to all points. 
HOBSON & CO. 

No. 4 Stone St., New York. 

¥8u USE GRINDSTONES P 
[f 80, we can SUpPty you. All Size!! mounted and unmounted, always kept in stock. RBmem�er, we make a specialtyof selecr.ing stones for aU speCIal purposes. lr Ask for cataloaue 

'The CLEVELAND STONE CO. 
2d Floor, Wilshire. Cleveland, O. 

METHODS AND INSTRUMENTS USED in Astronomy.-An illustrated description of tbe telescopes in the Lick and Paris Observatories 6 iJlustrations. SCIENTIFIC AMERICAN SUPP.LEMENT 1 J �O. 

��1:r�� c��d f������J>� �����e�o. and all news-
ZT'S C>]ST T� lIIE'V'ElII Th e "Which Way" Pocket Level •. tells in a second which direction ' 
work is "out." Accurately 1iIT0und lens. Nickel plated and polished. Size of a 

' . " H 

... 

,

.

C .. . . .  ·. "'. A.' '1: dollar. Sent any where on receipt of ,'. H 

One Dollar. 
E. G. SMITH, Colnmbia, Pa. 

TWELFTH ED ITION NOW READY. 

THE SCIENTIFIC AMERICAN 

eyclOp�dia Of 
R�(�ipt$, not�$ am' Ou�ri�S 

12,500 RECEIPTS. 708 PAGES. 
Price, $6.00 in Cloth; $6.00 in Sheep ; $6.60 in 

Half Morocco, Postpaid. 

T:o�� h��;� 
been on the mark:et for nearly 
SIX years. and 
the demand forit 

• has been so g-reat 
that twelve edi
tions have been 
clIlled for. 

It is entirely 
distinct from the 
ordinary receipt 
b()ok in heing 
thoroughly upto 
date. 

The work may 
be regarded as 
the product of 
the studics and 
p r a c t  i c  al ex
perience of the 
ablest chemist8 
and workers in 
all parts of the 
world; the information given being of the highest 
value. arranged and condensed in concise form, 
convl'nient for ready use. Almost every inquiry 
that can be thought of, relating to formulre used 
in the various manufacturing industries. will herl1 
be found answereo. 

'l'hose who are engaged in almost any b ranch 
of ind ustry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of indepenrlent business 
or employment. rplating to the home manufacture 
of salable articles. will find in it hundreds of most 
excellent suggestions. 

r.r- Send for de"cripti1Je circular. 
MUNN & CO., Publishers, 

361 Broadway, New York. 

Skein silk book, H. Bristow .... . . .  ""."",, ........ 594,519 Sled boat. G, C. Scott..""""""""""""""", 59;1,658 Smoke consumin� furnace. Brandon & Beal. ...... 594,675 Soap saving device, M. E. Verdier . . . . . . . . . . . . . . . . . . . 594,664 Soda water apparatus, W. B. Smith ... ............. 594,573 

�g��� �a';.'!te;: c'ta�g:;vs�rk 's".iY"::·.',·.: ':.::'::,'. :.: gl:!:�¥ Speed regulator, N, Lombard"""""""""" " .. 594,632 �pinning machines and support therefor, tbread 
guide for. E, Whlttum"""."""""""""" 594,581 Sprayer, J, Bengue""", '''''''''''''''''''''''' "". 594,721 Starching machine. C. Allgeier ...................... 594,671 Starching machine. H. Jensen . . . . . . . . . . . . . . . . . . . . . .  5!l4,S:-JO Steam engine, J. T, Halsey""""""""""""" 594,52!1 Steam generator, 'r. Manning . . . . . . . . . . . . . . . . . . . . . . . .  5W.641 Steam and hot water heater, J, D, Handbury", '" 5\14,3'J6 Steam or hot water boiler t sectional, J . R. Ban-nan",,,,,,,, "" , ." """"'"'''''' """""" . 594,512 

����mz�r�G,Bw�it����s::::::::::::::::::::::::::::: �:� Stirrer, A, C, Bull""" """ "" "" """""" "'" 594,824 Stirring apparatus, temperature indicating, M. Henius"""""""""""""""""""""", 594,53.'1 Stocking cutter, E, A, Hirner"""""""""",." 59�,400 Stoker for inclined grates or retorts, E. RiegeL . . . 594,431 Stone sawing machine, F. Knobel . . . . .  · . . ,. ,.,' .. , ... 59li,542 Stone working machine, G, L. Badger"." ,594,588, 594,5811 Stove or other furnace. F. C. Bormann ............. 594,774 Strap. See Jock strap. Street sweeper. H. E. Hawk . . . . . . . . . . . . . . . . .  ' ....... 594,391" Street sweeper, W. T. Urie . . . . . . . . . . . . . . . . . . . . . . . . . .  594,503 Stringed instrument, J. A, Jonkholf". """""" 5\14.743 
Stuffing box. C, A. Wright.."" .. """"""""", 594,45.'1 Switch. See Electric switch. Electrically opera-ted switcb. 'l'elephone line switch. Table. See Self·leveling table, Tag, F, Muller"""""" """ """" """ """ '" 594,484 Taper for bicycle or carriage lamps, C. V. Bougb-ton",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, '" 594,517 Telephone ]ine switch, G. Lay . . . . . . . . . . . . . . . . . . . . . .  594,407 Thermometer, fever, C, S, RuckstuhL""".",.,. 594,840 Tbill coupling antirattler t T. Henderson . . . . . . . . . . .  594.626 Threading machine, double headed, B. T. Cart-wright.""""""""",,,.,,.,,,,,,,,,,,,,,,,,,,, 594,380 Tie. See Railway tie. 
�1: �rj���i�����!c�in�, R.e��·iiowe::::·::::::: gi:::�� Tiiting gate,J. M. Davis .. " ................ " ... " ... 594,385 'l�ire fastening, H. G. Sweeney . . . . . . . . . . . . . . . . . . . . . .  5!.14,500 

:fi��: �'i!'��I:B�·l.'l��::;�j.;iY::::::: :::::::::::: ::::: �il!:tm Toilet article, F, N, Look"""""""""" . .  """, 594.83:1 'roy, O. Brethauer, ................................... 594,59,') 'roy marble shooter, C. L. Lambrecht . . . . . . . . . . . . . .  5�4,47�) 'I'rack cleaner. E. \-V. Simms . . . . . . . . . . . . . . . . . . . . . . . . .  594,571 

��:�:�r�I�t���rtr:: �����i�rr��:�.�).', ' ..
.
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.: 5�f:� Tragie�:etr��ll trap. Robber and burglar trtlp. 
Tree digger, Hartman & Morey""""""."." ,,,. 594,G89 Trolley llUard, L, H. McNett"""""""".""", 594,807 Truck. car, W, F. Richards""""""""" .. """ 594,51'1.1 
'rrunk lock. B. Schnurr ... , .......................... f>94,7/)lJ 'rwyer. furnace. A, P. Gaines . . . . . . . . . . . . . . . . . • . . . . .. ,�94,786 Typewriter platen, C. H. Hastings " .. ," .......... . S94.!">Hl 'rypewriting machine. L. S. Burridge ............... . �94,777 'l�ydewritingmachine. W. J. Perkins ................ 594,706 Typewriting machine. A. Templeton . . . . . . . . . . . . . . .  594,767 Typewriting machine blank feeder. C. E. Jones . . .  594,8.'31 Undergarment, N, Hatch""""""""""" .. " .. 594,794 Urinal, W. Smith""""" " ........... ,,"" """ ... 594,438 Vacuum pan,J. Foster . . . . . . ...... . . . . . . .. . , ....... 594,783 Valve gear, gas enjline, E. Cellison . . . . . . . . . . . . . . . . .. 594,381 Valve, quick opening. E. H. Lunken . . . . . . . . . . . . . . . . 594,6.'iB Valve. steam engine, E. C. Dicey . . . . . . . . . . . . . . . . . . .. 594,7.10 

� :b'i�i:.tN�i5�i ittl;s�·.�: .�J��.���:: ... .. .. .. .. .. .. .. .. '::. ':. '.: g�:t� Vehicle. motor. H. P. Maxim . . . . . . . . . . . . . . . . . . . . . . . .  5H4-,805 Vehicle runnel' attachment, D. E. Owen . . .  , ....... 594,752 Vebicle wheel, H, H. Collins"""" •• . .  ,," ,594,603, 594,604 Vending and amusement machine, coin con-trolled. Nichols & Davis"""".""" .. "" .. " 594,550 Ventilator. See Building ventilator. Kitchen ventilator. Wagon bed, E. E, Hartsell""""""""""""". 594,621 Wagon standard. Armstrong & Berry, . , " , , , , , , . " 594,455 Walls. fioors and ceilings. constructing. J. J. Smith",,,,,,,,,,,,,,,,,,,,,,., """'''''''''' " .. 594,812 

;:��� �:r�tP�a�i�lg�rco':gu¥a:tC��:�:;rfor: J:' T: 594,834 

Manning"""""",,,,, """"" "" """ .. ,," 594,638 Weather strip, G. A HilL"""" "" """" ""'" b94,�23 

wea�:�:.. �.�� . .  ������� . .  ���������:. ���� . .  �' . .  �.'. 594.427 Weir, antomatic,G. L, Fuchs""""."""",, .... , 594,723 Well drills. device for loosening. F. Austin ........ 594,772 Wheel See Vehicle wheeL Wheelbarrow, F. Taylor"""."", ", .. ,,""'" .. 594,766 Wind motor and power transmitter, J.E. Swan-son""",,,,,,,,,,,, . . ,,,,,,,,,,,,,,,,,,,,,,,,,, "" 594,442 

�ma�,: �!r�i3�'����ie�,������'::::::::::::,: �§t� Window screen, E. Cook"""""""""""""", 594,606 Window screen, metallic, A. J, Bradley"""""" 594,518 Wire coil machine, H. M. & G. M. Jackson . . . . . . . . . 594,535 Wire cuttin� machine. C. S. Cha1Jee ................ 594,G7U 

������: J �'i': �i:Wf �:.���' . . . . " " .. " " " " " " .. " 594,39'.1 Wrench, E, F, Stout""""""""""",, . . . . ,,"" 594,498 
Ziuc from zinciferous ores. process of and appar--,:,tus for removing, S. H. Emmens . . . . . . . . . . .  , ... 594,611 Zinc lead or other ores. treatmg, S. I. Hallett . . . . .. 594,829 

DESIGNS. 

Angler's ring, P. H. Felker"" . ... " . . ........ .... ,,' 27,912 Belt, C'arr& Woif"" . . """ . . .. ,,'" "" . . "" ..... . 27,927 Bias stick, p, S, Kepler"""""" . ... """.,, .. " .. 27,924 Blowpipe casing, jeweler's. O. Anderson . . . . .. . . . . . . 27,913 Bottle. R. H, Levis"".""" """""""""" . . , 27,906 

�.i'Q���'i<irch<;;n?��),j:TOOleY:::::::::::::::::::::::: �+:� Card, playing, M, �', Carey""""".""",,, .... ,, .. 27,905 Carnage top rest. E. J. Green ........................ 27.916 Chart, dressmaker's, E. Epley""""""""""" .. 27,9'./5 Chest and neck protector, J, H. Way""""""." 27,926 Coin controlled machine case. Sittmann & Pitt . . . .  27,914 Curtain pole bracket, E. Roos"""""""""""" 27,915 Hanger for articles of merchandise. E. S. Robbins 27.92:-J Hook, harnes� P. Epler"""" """ "" "" """ ,, . 27,917 Hook, pail, S. <c. Cary""."" " .. ,,""" "" """ '" 27,900 Key Jluard. 'l�. M. Hilliard . . . . . . . . . . . . .. . . .. . . . . . . . . . . . 27.911 Ornamental cross. G. W. Busch ...................... 27.928 
���;;VJ::��c!h�e�n!r"r:a�d"'iiard:L: Sturge.::::: :'.: �+:�� Tea or co1Jee pot handle, Manning & Seips .......... 27,007 Tire, J. Askins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . .. 27,922 

�;e�l�g'f�a::���oiid·ei&·iiyaii::::::::::::: ::::::::: �f:� 

TRADE MARKS. 
Cann ed goods, certain named. Heissenbuttel, Nearing & Company . . " ... . . . "" .. . , . . ... . .  ,,, . .. 30.917 Canned salmon, Alaska Packers' Association . . . . . .  3O,mB Cigarettes, National Cigarette and Tobacco Com-pany ............................ , .. , .......... 30 ;921, 80,9'22 CigllIs, J. Vega . . . . .... · . . ....................... . . . . . . 30,920 Colfee substitutes, A. F, Richardson"""""""" 30,915 COPfo;:�� itr::u�:8i�at�p�� S���a:y�������.��� 3O,WJ Fireworks and matches,�. H. Wagner . . . . . . . . . . . . . .  30,928 Ha�f l:���d d=::a:l��f�� r�!r:JIres���e�rC:;!t� 
Ha���hj.eeiooiBj.oihers&:Co�j,any::::::::::::: �m� Harmonicas, B. Illfelder & Company",.""""" . . 80,11./5 Lubricants and tire and rim cements of a semi-

liquid or pasty character packed in CtlllB or collapsible tubes. chain, Berrang & Zacharias ..... 30.009 Medicinal preparations for the treatment of cer-tain a1Jections of the human body. e1Jerves-cent, Alfred Bishop & Sons" " "" " "" " " .... ' 80,913 Me��:�l&Jfit�tlha:�:� tO�����e�t���t�fAt1fr��d Bishop &,Sons"""""""""""".",.,."", ,. 80,914 Milk. preparations for coagulating or curdling. J.  D, Frederiksen""., .,. ,., ,,, . .  " "  """" .. " ' "  30,916 

��bn��i?o%s�j,�iJrc'f!l.s�j.OOkiyn' iiaiiy' Eaj,�'�: �:1[i Remedies for pulmonary and similar dlseases, A. F, Richardson""""""""""""""",.""" 30,911 Sewing. crochet, darnin� and embroidery silk. cotton. thread and twine. A. E. Boas . . . . . . . . . . . .  30,923 
Val�e:Cb���:�·J.re::���e�e���f:Jg;fn!a���� pany,,,,,,,,,,,,,,,,,,, . .. . . .... ,,'"'', .. ,,''' ...... 80 910 

A printpd copy of the specification and drawin� 01 any patent in the forelloing list, or any patent in print 
Issued SInce 1863, will be furnished from thIS office for 
10 centa. In ordering please state the name and number of the patent desired. and remit to Munn & Co., 361 Broadway, New- York. Special rates will be given where 
a larJle number of copies are desired at one time. 
v£���1��"rur:��:�e n:�Ze��1"�se g��a��efn �b!bio�! going list, provided they are lIimple, at a cost of $40 each. If complics"ed the cost will be a little more. For tull 't'���ct���'to�; =ta&�·;U:t!rg:ct� New 

Going to Build? 
You will need Hardware. The best cOSts little more than tb-'3 poor stu1J so often used. 'ro get 

���t�s\io�tkeolon�8i���\�na ��� o;'�bDfb will be sent free upon application to SAltGEN'l & Co., 37 Cbambers ;;treet New York. 

EACLE 
Graphophone 

$10 .l Perfect 
Talking 

Machine. 

Agents and Dealers Wanted in All Localities. 
HAWTHORNE &. SHEBLE, 

606 Chestnnt Street, Philadelphia, Pa. 
GENERAL SALES AGENTS. 

A handsomely illustrated weekly. LarJlest cir-
���t;

io
f�U�\rig�tb��

e
ii�

i
fl�\�

u
b;:\i n��:a)�: 

MUNN & CO.36! BrOadWay, N ew York Branch Office. b'25 F St.. Washington, D. C. 

NO MOR E ii POISON IN THE BOWL" 
The "M:lli��k;:J��tSp�:!�� 

fNi!riif::t Absorb-
ent and Vent ilated Tobacco Pipe 

� will render smokinJl a 
I -- J �. fte:��h��::j�lr'{,�'oo:r;; 

! ti ffi!� convinced. See notice, 
�_ 

SCI. AM. of August 7,'97. -. Manufactured only by 
The Harvey & Walls Co;: Station E, Philadelphia, Pa 

and No. 276 \;anal Street, New York. IY" lUustrated. Circular ••• S. A.". mailed 00 application. 

GAS ��fJ GASOLINE ENGINES 
WATE.R MOTORS 

B;\C.KU5 WAT[R MOTOR co NE.WARK N J. U.5 A 

THE U. S. GOVERNMENT 
buys only the best. When in the market for mercbandise it obtains samples and submits them to rigid expert 
:'i������ g�o;:;.g��� e'1�:ts'g�e� lfttUW the 

ORCANSandPIANOS 
���lU:!V1�� �':e t��i��u�¥tbe� �hn� ���r���"OO�i:: men profit by the experience of others. The experience of the Government experts is available for every one. 

MASON" HAMLIN CO., 
Boston, New York, Chicago and St. Lonis. 

WATCH AND CHAIN FOR ONE DAY'S WORK. 

-� 

ci 
BRASS BAND 

Instruments. Drums, Uniforms, Equip
ments for Bands and Drum Corps. Low

",,/ ,. est prices ever quoted. Fine Catalog, 40C 
llluslralinns, ma'iledtree; 11 gives Band 
Music & I nstructions for Amateur Bands. 
LYON&HEALY. 98 AdamsSt .. ChicIlio. 

PROPOSALS. 

T��se������b c';;!�t�f g�lleT!?t�:�������� areas, as well as otbers covered with pictures executed as a kind of cement-mosaic. partly with black hatching, have fur several years needed a thorough repair. The Corporation of CopenhaJlen have for some time httd 
':v�r��a��st�:r�:� a�U���\� � V��:si ��e:lt�ir��fs�h:6� the Museum to its original appearance. In order. however, to obtain more easily and quickly a solution of the prob,em as to which method should be adopted for the repaIrS, the Corporation have appointed a Commission 
!���b: ¥nU:�ii:� �rl�trf6!

n
�a�yJu�

u
:J���0�!P�l

i
����:i�� may be tested uuder similar circumstances. Tbis Commission hpreby invite tbe Danish and Forei�n technical men. who con8ider themselves able to solve the 

f�Ot��nc�����l�::.g c� � �r��ho;�at�:�,�f����� Copenhagen," before the 1st of February, 1898. The Comm'assion will then communicate with them. By oroer. Copenbagen, Denmark, Oct. 1897. F. MELDAHL 

TEAOHING BY MAIL'bl' Experts. Circular. 
919 Temple Court, N. Y. 

Ideas Perfe,cJ�" RJld I' ',I lUi," done on s�ort 
.1 . C. IOE \ 1" 111: 'II'I.�" notICe. I.:ata-181 Madison St., Chicago. , • !ogu. F'r ••• 

SPECTACLES {F. E.BAILEY s�ns 
for new optical catalogue. 271 wab=i;�.��jc::-i.te 

F'ILMS &. MACHI ES FOR A.NIMATED F'HOTOGRAPHS I'" L VVlt..LARo 1.96 LEXtNGTONAVE BROOK LYN N Y  

-------- �.-----.�-

F02�D
A�R&Y,'}:1\.,,��lH�.SL Ps���If6: Agentt Manufacturer, 141 & 143 W: 2d St.� Cincinnati. O. 

W ANTED-to buy 2d hand Poppet Drop Press. Give 
full specifications, maker's name and lowest price. Address GURMAN & ENGLISH, WILKESBARRE, P A. 

frlmJIHLANTERNS WANTED C:Ddg�A��'f. HARBACH .!LCO.809 FilberlSt.Phila.Pa. 

ELECTRICAL 
'"" ... UNION MOOLL WORKS M O D � L S I .... C�TALOGUE.S ,Rc.E. 

& CoE.ARS if) 193 CLARK CHI('AGO. 

l�ttttS!tt);i.i.ie:w !TYPE WHEELS. MOOEL81..£XPERIMENTAL WORK. BMAU. MDttIlDlY 
_��E\.T1ES &r. ETC. NEW 10 5TENtlil WORU 100 "'UISAU aT N.'Y. 

Experimental & Model Work 
Cir •• awl advice jref_ Gardam & Son, �51 Rose St.,N. Y. 
NOVEL TIES & PATENTED ARTIOLES Manufactured by Contract. Punching Dies, Special Macbinery. E. Konigslowt 181 Seneca St., Cleveland, O. 

TANKS. For Railroads. Mills and Manufactories. Builders of Steel Towers and Tanks. La. Red Cypress Wood 'ranks a speCialty. 
W. E. CALD WELL CO" 

217 E. Main ;ltreet. Louisville. Ky. 

�!!!��, ���,��. � Write for PrIces 
ITHACA DESK CO., Ithaca. N. Y. 

$5 Printing Pr�ss 
Prints your own cards, labels, etc Larger press for circulars or smaH newspaper, $18. Everythin�eaSy by printed rules sent. Cata e . for 

. stamp, KELSEY &COM ANY, }'actory 4, M:t<:RIDEN, CONNECTICUT. 

THE COPYING PAD.-HOW TO MAKE und how to use; with an engraving, Practical direction!! 

���t�cl6r�£:r;ot�:sg:�:t�:d���'o�toa��p��et�i��ett�� 
�����i��J?� �C��N��;lJOA���iJ����;pOfE�:N�,t��: 
<I ;��. Price 10 cents. For sale at this offic e 8nd by all newsdealers in all parts of tb e country. 

Own Circulars business cards. dodllers, etc.t or let your 
��ih c���e����.ina�� print them for you. t'3plendid educator for youth and p;reat aid to 
business men. A full line of hand and selfinking-printing presses type and all printing supplies. WrIte for catalogue, J. F. W. Dorman Co., 1211il. l1'ayette St., Baltimore. 

APPARATUS for Production and Manipulation of Light. Acetylene Gas Generators, Electric Light Stereoptieons and Animated Picture Machines, etc. � Catalo17tl.es Fre.e. 
J. B. OOLT & OO.I�tPJa11�·�r�e�;��t�'c�:��rTk. 
131 Post Street, San Francisc0t Cal. Acetylene Hou�e Light-1nIr Show Rooms. Broadway and 37tb Stre et. New York. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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