
�usiness anu "';l!>ersonaL 
The charge for insertion under th,is head is One Dollar a 

line JOT each imcrUon .. about eiaht words to a line. 

Advertisements must be 'received at publication o.tfice 

as early as 11hursday morning to appear ·in the follow­

ing 'Week's issue. 

Marine Iron \Vorks. ChIcago. Catalogue free. 

High grade well drills. Loomis Co . •  r:I�iffin. Obio. 

.. U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Try us for your wire or sbeet metal specialties. The 

Enterprise Manufacturing Co., Akron, Ohio. 

Improved Bicycle ::Uacblnery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Order brass letters for sweating on metal patterns of 
H. W. Knight & Son. Seneca Falls. N. Y. Drawer 1115. 

Concrete Houses - cheaper than brick, superior to 
stone. .. Ransome," 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. .. Ran· 
some," 757 Monadnock Block, Chicago. 

The best book for electricmns and beginners in elec­
tricity is" Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co .• publishers. 361 Broadway. N. Y. 

Capital Wanted.-The undersigned wishes to cor­
respond with capitalists or investment companies with 
a view to organizing a stock company for the purpose of 
manufacturing press brick by hydraulic pressure (a re­
cent and modern invention). Address T. A. Gordon, 
Shelbina, Mo. References given. 

Colorado's Gold Fields, Illustrated. 
Just out. with correct map and nearly 100 mining views 

natural as life. This valuable book will be sent free pre­
paid with our big 56 col. family paper 3 months on trial 
for 25c.; club of 5 and 5 books $1. Latest mining news. 
Mention the S. AM. and address Illustrated Weekly Sen· 
tinel, Denver, Colo. Cripple Creek is fully described. 

aT Send for new and complete catalogue of Scientific 
and other' Books for sale by )lunn & Co., 361 Broadway, 
New York. Free on application. 

IIINTS 'l'0 CORRESPONDENTS. 

Narnes and �ddress must accompany all letters 
or no attention will be paid thereto. This is for OUI 
information and not for publication. 

References to former a rticles or answers should 
give date of paper and pa�e or number of question. 

Inquirieti!i not ansvi'ered In reasonable time should 
oe repeated; correspondents will bear in mind that 
some anS'ivers require not a little research, an� 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers 'ivisbing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

SpecIal 'Vritten InforlUation on matters of 
personal rather than general interest cannot be 
expBcted \vTthont remnneration. 

Scientitic �lUerica n SupplelUents referred 
to may be had at the office. PrICe 10 cents each. 

Hooks referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(7158) J. W. W . . asks (1) for a rule for 
oetting over a lathe tail stock, for turning tapers. A. Set 

over the tail stock equal to half the difference in the 

diameter of the cone for the whole length between the 

centers. 2. Do lenses ever lose their magnifying power 

or become non-achromatic! A. Lenses do not lose their 

magnifying power nor become non-achromatic. 3. Is 

there any benefit derived from sleeping with the head 

toward the north? A. A magnetic soothing effect is 

claimed for the meriJional position of the body in sleep. 

Perhaps imagination has much to do with it. 4. Is 

there a process for making green prints like the fero-prus­

siate or blue print, except the difference in color! A. 
Green prints are made by using a green pigment in the 

carbon process. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 
APRIL 27, 1897, 

AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 

1f;������e���g�f���a.S. �.dfI�.;adiey: : : :: : :: :::: Mf.�ZiU 
A larm. See Fire alarm. 
Alarm device, electrical, J. J. Barton ............... 581,fl28 

1.�a!1:����li.�e������·.�: :'.: : :".: ::".: ::".:: :::::::: �1:g�3 
Ash ejector for steam vessels, H. See .............. 581,521 
Asphalt, method of and apparatus for refining, 

H. A. Frasch ...................................... 581,&4(; 
Asphaltum, apparatus for reftning, A. F. L. BeU:.,5Hl,451 
Auger, expanding, A. Lee ........................... (fll,li77 
Axle box lid, car, A. O. Buckius .................... 581,64:1 

�:?a��c�re��J����}lttC��ltf. <be;���h� .�' .. ��.�l
.��::: �1:1� 

Balling machine, Ellis & Steward .................. 581,274 
Barber's chair, G. W. Archer ........................ 581,H47 
Harrel platform. portable. ' V. A. Smith ............ 581,41l'J 
Barrel, steel, J. McDonald ........................... . 181,4 8 8 
Bearing, autifriction, L. G. Billings ................ 581,o:iO 
Bearing for centrifugal machines, elastic collar, 

J. L. Jonsson ...................................... . 1)81,423 
Bed bottom, J. A. Lamphier ........................ 51,397 Bed bottom, woven wire, ��. G. Gale ................ 51,405 

���ft��d�G:r�5:��s.::::::: : '.:: :  :::: :::::: ::::::::::: gs?:� 
Bedstead corner fastener, M. G. Merritt. .......... 581,48 5 
Beer, apparatus for conveying and drawing off, 

V. Lapp ............................................ 581,35 5 
Bell, bicycle. P. C. Arnold ........................... 581,38 7 
Bell. bicycle. A. P. Rockwell ........................ 581,306 

ftl���l� ���k��clcii. 
c��l��;d �'. �: .�.

l
.
l��: :: : : :: : : : :: g�}:�! 

Bicycle brake. C. F. De Redon ............... 5 1.30 4.  581.3(]') 
Bicycle brake. W. & W. fi Valentine ............... 581.444 

�I�;��� ��:��'
h

S
al;;:�� �V.k

J;�' Ha';;es:::::::::::::::: �l:� 
Bicycle handle bar, J. F. O'Brien ................... 51,301 
Bicycle handle bars, hand rest for. A. W. Biddle 581,260 
Bicycle lock, L. 'Villia.ms ......... ; .................. 5 1,3 4 
Bicycle rack, G. & G. Hirschman ................... 51,5&'1 

Bicycle support, J. W. Cole .......................... 5 1,337 
Bicycle support and package carrier, combined, 

P. GoldsmIth ...................................... 581.550 
Bicycle supporting stand or rack, W. H. Walling-

ford . ............................................... f,81.4!l!l 
Bicycle wheel support, W. A. Douglas ............. ;',.,,1.;)';;") 
Bicycles, handle for handle bars of, J. G. Hod",· 

S011 • . . . . • • •  , . • • • • • . . • . • . • . . . • . • . . . • • • • • • . . . . • • • • • • • • !,...;.I.:.'S7 
Binder, temporary, C. F. Bnrt(IH .................... ;j,..;.I.ti-: .. 
Hliud fastener, R. Hayden .......................... ;"""'I ... til 

$ citl1iific 

ORUINARY RA'I'El'1o. 
Inside POlre, each in"erfion·· 73 cenl" n Ii" .. 
Back l'au,'. enc'h 1I1""rlloll-.··81,4U1 n Iii ... 

1Y"1hr ,-«wu' claS8t8 oj .d.dlf(..,.ti!lemen�, Special. awl 
Hiqhe,,' """'.'1 ar,' rf'tluirl'fl. 

The ubuve ure chuI'l!es IlCr aJZu.te Une-about eiJlht 
words ver lint!. 'j'hi� nt,lice sht,WK tbe width of the line. 
and is set in nllnte h· lJt�. ..inJ,lruvingft ruay bead adver­tisements ut the !'IoUlUC rnte I.er ul!ute Hne, by measure­ment. UN the lt�ttpr prel'l� Ath·prti!'olcment8 must b� 
receiVf'fI ut Puhlie'atiun (UttCt� u!'( curly as 'rbursday 
morning to U"I�ur in tll .... flllluwillJl wcck's is!'ue. 

WOOD or METal WOUEBS 
wilhout st.ctlm powerCtlu save 
lillll; and t"OI/{!I by using our 

Hand Power Placnlnerg 
II FuR ,'ATALtJUU}:."i­

A-"·ood-workinJ.: lIIachinery. 
B-L"thcs, etc. 

SERECA FALLS MFG. COlllPAltY. 

.:\ lllttic .. n. 
tUnwpr. ru. Mry. '1'. 'V. Hrcen ........................ !ili1.41S Uuilt'r dt�Hllcr • •  r. M. �1u.xwell ....................... hRl,4M 
::::tt�ti�t ���i��I�IIII�}�����:'. �>.�:. ��:l�l��:::::::::::::: �I:� H .. ttle, Hlll'Y & erltrY ................. . ......... ..... 581.517 lI .. ttle. I tlltireHIIIIIIl. G. W. Roberts ................. 581.6IS n"ttlc nt tnt 'hUll'ut, nlucilatre. I •. J:t�. W-rigbt . • . . . .  , fJ81,3Zi Hllttlc (·J11"llUll-rcnulva lJle;W.C. Harrett ......... Ml,64!t Hut tie. 1l,'Il-rcttlluhle, 11. 1#0 B. l,cc ................. 5Hl,&ri lI .. tt Ie, 11 .. 11· reHlIlthle. K Smyth .... .............. . 581. 1127 H"tt Ie Nt"PI,er . .... I,. :O;icJ(cl .................. 51'11.522. 581.a2a HutU(�N. ,,('\,h'c fur I.rc,· cllthuc fraudulcnt reuse uf • •  1. Ht·hunuldter ...................... 5RI • .:i2 tu !JRl,4:J5 nux furm. ('  . •  1. Prnnkurd. Jr ........................ aIH,:IJj' UUX('!'(, IIHu'hine fur tltttlchinJ,( tty .... overs tu. W. 
unl��e::y���(i�;lii;I.· brackei:·········· ............. rJ81,a13 
Hrnke. Sec Bicycle brtlkc. Cur bru.ke. Rutl hrnkp. Hrnk(� mCdUlIIi:ollll. H. "'�.l·utncy .................... 581.400 Hrcwillll. ete .• nppurntus fur trcnthlJ( mush ill, V .  l.u'. I) ••• • • • • • • • • • • . • • • •• • • • • • • • • • • • • • • • • • • • • • • • • •• • • •  5.'11,3.1).1 IIm·kle • • '. W. !'lIlitlt .................................. 581,4:ll! HIli-hUlig mnterinl H.lld mnkinJ,[ NUlUC, J . •  1. ('zepull &U,478 IhInY. uutullmtit! hell. 11. t' . •  Juhll�(lI1 ............... 581�{.f9 HurnillJ,[litlllltl fucl. ul'ImrutuK fur. 11. A. lluu8e .• 581,� CalJle tenKiun reJ,[lIbtting device, JI:' Carle8 y �\Illut ............................................... 561,�a ('ukc mixcr. A .J. �nltsllnU1 .......................... 581.49::. 
t::::'I����:�I;i.�. tll� flk���rii.T';';'ii"it:: :::::::::::::: �I:t� ('ttll (·uver. sheet metal, M. Am� .................... !"JK1.2r)7 C'lIl1 ttlltllf.{l1Iuchtne, e. K Rurher ................... SHl.:m C'nnllull, yudlt. 'V. 'V. �cutt ......................... !181.495 
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POWER' POWER' POWER! 
Fifty per cent. inaease at no additional expense. 

VleYDI va.DI lilliE. 
\OCAL ��"Tll!"T'f.' 

Sle'R1!nand � DO'::: es 
Send for catalogue. Specify 

one wanted. 
TIDI. IAiI a. 10. 

64·66 'Vahash av •• Chicago, 
1'bls be���:'ln�e SJ�::.uib�r 
\V En""'l·ER � actual horse power 

GAS ENGINE 
for '!C 1.;(1. lesolO1 discount for oosh. 
:n�sr '::::i'i.'l."

n
,�t>��J'I�r8 o'rlM t bere.ore we can make the�lce. Bo,,-

�?a��r
f.i'��:O�t�'i:ff=- pounds. 

nr- lJ"rit�fOT Special Cat4l0QUt. 

WEBSTER M'F'G CO., 
1074 West 16th Street. CHICAGO. 

::!��HI,:::k!.:'·J�;���)�:r�� ,.!�::��: .. ::: ::::: :::::.:::::: ��:m SCIENTIFIC) A�ll<aUCAN SnpPLE- ,·",·In·"k<', II. Ith-e .................................... !iHI.�29 
X���l(· A�n�t!!����;:� �.����.,�:·��)yl�l:;ta�b:h�r:)'ffi"c�1 �:� : :;:� ::::::�,�i;��:r \� •. h.:'��ij�l.�rl��·n���·�:: ·::::: : : ::: :::: �::f:� 
10 cents. AI�o to be hao of" Il(Iw�dt·aie .. s it: ull IJUrts ul I (:ur (,:114 h· ... .  1. ,yo Anllel1. ............................ a.""I.ty� the coulltr'f. ( ar tt IHh·r ..  1 ... . Hutler .............................. fiXI .... .." -- _._ .. . _. - ('ur f,·IHIt·r. C'. I.. HullJ(entinc ........................ SSI.filii 

.POW ER & FOOT I SHAPERS.PLANERS DRillS 
.... AT H E S. �oc��M.��p f�Tr:LIJ�ul���� 
SEe" IAN LATHE 0 1 0 C LVERT ST. CIMINNAT I O. 

SCREW EYES 
Roll Thread. Gimlet Point. 

f'nr f(·HIIt·r. :-='hu('nutker "" Btttller ................... 5A1.G24 I (·nl·l!ntc. P. K ('ulliIlK ................................ AAI.r�itl ('nr �il!l1. ,I. h. nruwll<" ............................... ;"";1.!� 
� 'nl' wh",·,·I�. IIlltdlilu' fur s ... illllin�. J. Ilender8uu !JHI,:.� (·:trIHlII. I'Ct'u"('ritll! ttut·t·ulft'lIt.�. (·ahut. ........... 581.:ltl ('urtlil1l! II ult'hitH·!". nutulllutic (�Hmbined ulurm "11<1 .1"" 1I,,·.·hnlli.1II f"r,.I .• '.Ileb... ........... 'lMI/>4R .. WOLVERINE" lAS AND IASOLINE (,U�titllo! lIu·tul tHIU'� ..... ..... ·millll .................... Ml.:'»7'l (·Imit .. �"(' nUrht'I"!'( dll th·. Ut'lItul chair. (·huirattadll tlt'III . 11. 1\. :O;lIl1th ..................... !lRl.ft24 (·hn .. Ht:ft'I·illl! IUHdlhH· • . I.�" {'lurk .................. MI.�iM ('hinllwr ,·np ..... Uurkt�r .............................. !� l •. iO;") (' hillllWY cowl. 1\.llir:oldwl .... ..................... !iX1."� 

NEW AUTOMATIC MACHINES FOR MAKING SAME. t·hnrll • .  1. 0\. ,\<Inlll ................................... !lMl,I'U 
(,hHrn. (i. J\. �ort·ru�!'( ................................ [Jo'oII.fiU!.1 

IO'r S""I jor (·/r""/ilr. 

BLAKE & JOHNSON, 
p, O. Box 7 WATERBURY, CONN. 
"Queen" Builder's Transit 

$100 

('il!nrt'ttp ho.\,. II. H. C·urkhill .. 'r .................... !lH1.:i:�1 ('il!nl'pftl! IHl1killll tlc,·icc, IlOcket . . K (�. Luue ...... [)/'II.;·"'I (·hl�I" � .... t· � �uil t·hl!'(p. 
(·It-nll"". �t·t· nuilpr (·ienner. 'j'rnck eicnner. ('It·nlu'r. �1. J. ftuthrk· ............................... !lR1.!�1 (' 1 111 h,'l'i rut·k . •  1. H. (·utH'rley ......................... !lMl.�i!) ('IHldl niH I UIIIlIUI!Ou!'( <lCVh-t�N. frh·tiull • • '. )1. 

... Iu,':::!�·n�·: ·I·,i;(:it�;,'��ii·(:: (�1Irt ii(·.;;(; 'i, \Vri�iii.: .:: ..... ��:r�4 TN ElM PROVE D lAS EN a I N E. 
f'oul tlrill. '1'. Ih.!'(huwl. .............................. a."il .. �-JH Two cyltnder8 In one �ttng. 
::::i1 11 ��L'.'!;;t'fll:I�;IIt�·:;II::��!!j::!lYi;'r· ·  f;;rliii'li�" S�"IUe: [,."iI.4!.:! �:'}��

e
r.��riw:f�g:n -::,. ::::3:: 

Graduatcd entirely on uur lurlle lIivid- (· 111;!;::�IUIII11."h��X'!
·
rrll����::.�iil:·.:·.:·.·.·.::'.:::::::: :::::: �b�l:; :.ai��:e!;�fr�.���b:���:�er 

pow-
Wa�r�nI!Ail1l"'I

·�kh::l�L�·!fll .. ��::���t:��I�·.u�I�;� ('0101' "lIltlJlllUlltl. lIullhth ... hhu·k. J1utfmulln &. tionaryor marine. Noflre. 
IMPROVED TRANSITS AND LEVEL S 

... ""'il1ht'rl! tr,·i��IH·I............ ... ... ............. II.!I!I!-I No heltt. No 8moke. Noll. 
veyinl( und Bruflinu: lll�trumcnt� und ('olillt h:lI ·k .. I. "·1IItoll. ............................... 5H1.tj;�) ceD8ed enaineer required. MateriuI!'(. 2'.!U p. lllu�trutcd C'ntulollue (·lIolilll!. nl·rnlinJ.!. Hlill ('\,H I)llrntin� fluidH, uPlJa, IT'SiJldJorcatalogll.'. mailed frt.'e only if tlliN ufl. is mentiunet.1 I rHtu� I'll". H. (i. �11t':lth ... , .. , .................... !lRl • .tltl 

(tU.:�:S ,\: (�O .. Itt,,_. I ,· .. . ·P. " .. ltihiti"" l'I,kk.·". F. !'11l1 l1lcnill .. ·· ·· · ·. · .. MI.;!;!! SINTZ GAS ENGINE CO .. 
1_0_1_1_(_' 1_'_'·_"_"_'_"_I_,"_·_t,_._I'_II_I_1 0_ ,_1 _,'_1 :..p _ .. _ln_.:..=_-=-.:.....:..=.:.. ( ·llr;:.]� 11':::.\I�il/�I'!::!��!! l�il ... :��:!.il�I�"�!� I t,�)��il�I(.::. (. ra lid Rnl)id,... 

Water Emery 
Tool Crinder 

;,.11................................................. II.!;!" IUlch .. U. "'. A. 
f·lI .. �,·t "0",· ... �1. Ciulluwl. ........................... 5H1.4'79 ,· .. tt .. " .. I .. ·".· ... <:I<'''llI'r trllllk fnr, J. C.l'otter ... MI.4'1 TRANSITS AND LEVELINU INSTRUMENTS. ,:,,".- 1,. h ..... . � I"r!1II ,\ lI .. ncltell •.............. , ..... 581.1�" 

PLUMBERS' IRON LEVEL WiI .. II ubi .. � .11111,11111!. :-.;:':,. C ur t·I II1IIIiI1�. fi'hut (1ft" ctlUphnJ(. Plu .. ob 
:·���!��i�,��t8;�:!:t',',�t:.

It'-
.
. �I�t .. ,��t::: :::::::::::::: :::: ::: �l:� 8pe�ial 

('lIrt"!1I H." Im· , .1. ,\. �I"illt •......................... SRI. I�" II' I I. ,II I device 
:::::::;:::: �;�I��\��:'II'�l"��.'�'!��:!�)�i'&'�"eil;'w�:::::::::: �}:� I ... __ . _ _ _ .-:I �:���d 
(·",'1 ui Ill'i. 11II!t·l'i. I'fl· .. fur NUMpenditlJ(, ft'. Schenker 581,621 lall of 
,·,ut .. r. " ... ' t·""I .·utter. HIIMI. cnlter. all piping. Prlcef2.25. Slzel2lncb. Forbookontbelevel 
'·)··li· .�\\!'.r I �:':�::;: ��pP.��'.l���. �::�. �'.�l.I����t.����I� •. SRI,5'li C. F. RICHAR DSON &. SON, 
hnll1Jwr rPllulxtur. A. R. Hurruws .................. 5Hl,::t{.l .". O. Sox .,.,., ATHUI,. MAJiliS •• U. S. A. 
1I«'lIt:11 hrith:cwurk, ('. M. ('urr ...................... !iKl,&.'i6 

THE CARBIDES AND ACETYLENE 1::::::i�I�!"::��t:�i\l��;.I���.lk�'::m.er·f;;r:i.·;:·N:{;id: 581,G'O 
Commerf'lally (·un::Uttercd. By 'I'. L. \V ilISolI ;ul1l .1. ,I. h:tIl1 ................................................ fJ81,"ur Suckert, Ph.n. A cult�id"r:ltiHn uf I he ":ll' hid,,!'( nllli Uirpd iltll I tl HI �pl'etl devk.-e. variable, 8. L. Hey. acet�lt·III·.t·rllm a comnu'rt'ill1 Iu )IIH I.f v it�\v. I're(�,·dt·d by wHud . . . . • . . . . . . . . • . . . . . . • • . . . • • . • • • . • • • . . • • • • . . . . . .  5R1.2f.ti a bnef huuory Ht rllt'!>Ie t�ollll'0und�. the methHtl!'( of Ih:olk:ol. medUlIIif'1Il fur l'ul1trullinJ( action uf OftCn-
��ii�s�·C .. ·��li�\!1;I(hl11�.�1 �!i:�I�I.H.�I.�I���lil::::I'1 ,:!'���i.;·���\��'�.f;: Int inl!, .1. ' l·hu�INj'III ............ .................. fllH.f.f) 
Al'I1EHH'.\ X :-'1·I·pl.t:,n;XT. �lIti. I ttl 3 nlltt 1 U I fie Prit'e :�!:III�J!.)I::;:�·�lt�riL �tei,l!�����ii:::::::::::::::::::::: �:::�1 
10 cenlt1 t>:wh. '1'1) lie hml nt this utHce ttnd t"rUlu nil Hnor Iw·k. tolillhll! • •  \ .• '. J.ewi� ...................... 5tH,aU 
newsdeult· .. tI. Bour up('rnt illl! tlt',·icc. uutumatic, Cooney & 

AMERIOAN PATENT 
Pop Safety Valve 

For Marine and Sialionary Boilers. 
Portable tlnd l4�urm F.ullllle Vnlves. LOCO­
motivc Valve anti llulfler, and American 
House II euter \' al \"c. 

'l7r ::;",,,, for "ilta/ugul' ...4. 
,\.lU:llIL\S �T.:'\)I fan�E 

34. 3t; &: ;� ('IIIII'doll "'I.. no".on. ;"aa, .. 

GITES ROCII 
ORE BREIIER, 
Steam Ore Stamp, 

. , Mining Machinery, Ij� II I� ' .
.
. [,0 years eXI )erience as butlders. �4-j� . <;AT}:S IIWN WORKS, 

I '
" ., tj. Dept. C. 660 Elston Ave., Chicago, 

I,nilll! ............................................. . 5RI.:t� J)uur til" wintiuw fu�tcnhll! dcvice. M. W. (;reer ... 5f;t,!).')2 J)uwlltlrnul!ht fllrlUu·e. :0;. �r. Uteyer ................ MI,201 Urlllll!ht ('ttlluliz('r, K K lIuhbs .................... 5R 1.5Sli I)rill. �t·� C'flnl (Irill. 
�ll�:::�::: �:;::��I::�·"il:,;:,;..,r."7':tR:i';,iiieii:::::::::: �l::; On receipt of ten cents In stamps (practically 25� of re-
"�I .... t·tri(' muttlr (·untruller. ,V. H. Chapman ........ 5Rl.ti.'JM taU prlce) we wUl send you ODe of our 
}I;Jt�(·trie t'il!llnl. NtHuuphnric.-. H. 8. Rubcrt" ......... SAI.4-"" JI�lpt:t.h-ul (·ulIlI(>(·tiuII. 11. P. Urown ................ 5Rl.2ft:i ";Icvufur plnntK, (lllernthlJ,[ hydrAulic. It. (�, !'IUItIt ..... ........................................ !lMI,'�iIl .. �I('\"ntnr8. nWUIlf'" fur nt,eratin� contrul devices uf. It. ('. Rillith . . . . . . . . . . . . . . . . . . . . . . . . ••••. . . . . . . .  5KI.62ti "�Ilfll!ute. wnJ,lun. C. �cludleN ........................ MI.ti20 ";IIJlilH.·. :o\e(� 4in14 en�ilJ(�. Gus ur vapur ellj(ine. .'urtlnn cnJline. Rutary enjoCine. ";nvelu)l. �I. Kinll ..................................... 5RI.28!J �:."t�(!INillr mllehine-. 'V. JI'. ott. ...................... SAI.H'm "�xhihitur. picture. (�. 'V. Bruwn .................... 5Ml.ti51 .. �xtruettlr. :o\ee Lt'mun juice extructur. ";YCj.{hl:4!,(CN ur Npel'tndc8, (i. W. Meif,(� • • • • • • • • • • • • •  5A1.H.lj!1 ...nre rt"Jli!'(h�r. Ii. 11 ('rlt.. .............................. M4I,rm 
,,'n!'(ttm(·r. 'v. H. 11. UuwKe ........................... 5HI,�l'.! "'C(�t1 wnh'r rt·l!ulutur. It. ,I. It.it-e .................... M,I,iUXl ... t�IH'(· lfI'l'It, thwkiuJ,:hum tot lluure ................. MI.nr�i F(!IU'H IH,�t, P. 1\. Cintu ................................ !lXI.fITti FNIt.'(·. wi.·p. 'v. K :O;uttun .. _ ........................ !""'I.4O' 

�-INCH AUCER 
� 

BITS 
A fine cutting tool. perfect clearance. especially good 

In bard wood and for end boring. 
nr- Send for CI"culara .. S .t." .. 'r ..... 

�_FORD BIT CO., HOLYOKE. f1!IASS. 

F,·m·(· wir(· joininl! clC'·h-l�,.J. A. 'rhreehnu8e ...... 581.""':i .. �ne I!I'hulilll! nl1whillc . •  J. 'rurner ................... 5ij1.4i:. ������i.�������������II�ll .·ilter. W. C;. Wnldll't ................................ SRI.:m � ., 
�::��

(!��::�I:�:
l;;I��::!:!��Hn:�.t��II·lliJ(���&·u'�J::. ����� �\:�� -- . _-_ . . _ . . 

BILLINIS P I PE WRENCH Fir,,"rllt.llIIt"IIHltl<-• • '. \'''11 MmIllIlclter .... !iHI.21ta. 5SI.2!lIi ACETYLENE GAS A�D CARBIDE OF • • •  "'ir(� tlutlr. I'Itnlltlnrtl. 'I'. H. Lmub .................... !lX1.3!lo'-l (·ttICiUUI.-A II ubunt the new illumln:lllt, its qualitieS. Jaw Dr·op FOllled from Best Tool Steel. "'ir(� e�wnlw. '''lftnl,It>.� ..... Br"wll .................. fiHl."·t! chelllunr)·. pre!l8Ur e uf liquefactIon, It! pl"ubalJle future. 
Jo'ew PurtM. DeMt \Vurktnutl�h'�. AtI�tt' r:�:: ::���\�;:'!:::;�·�I���!��!:rli�'�:' t�l:�i.�·.��I.���::: ��:�tl� e:cperllllenb perturmed with It. A DJOtU. vuluuble 8erielJ 

ji�liiiiiiiiillllll ••• �t�,���"i;rtt!�e Fi�hil1� 1·1'{,1. t·. 11. �'. Kruft ......................... !JMt.�11 �)�i���l;�:j���I:·v�l:::.a��:!'I�IUJ�!��a�:��1 tf��ea:'.rtii.��'!�n�J 
t' f Fluwt·I·l'ilHIUI. 1""IIlh",. C'. l"l. :O;iml'N"II ............... !�l.:fiti If I S('I";�'I'I �'I{" A 1\11C1Uf'AN �(1"PJ.BMJ:NT, N08. 9"�. 

�I::;":I�:: ·:.f Fh .. h "".k. �l. C. M.H.re ............................. !iH1.;�1I I (1(1-1. Hie". HII-':. 1014. 1013. 1(11". IU�"'. 
"ipe t lken Lei th 14 II I '  '1' k . Fly J:H:tI',1 fll" tllUlr�. F. 1\. lliehtl .................... !�I,"ICJ 103:; nIHI 1 O:I�. 'I'he most recent apparatus of sim-
trOID � to i� iucl��. ."if·:�;"ff�;·' 'i':� l:� Iii.!'" "'I�' 1 mI'. I�h"rl! �\: nt'rJ,:(luiNt. . . . . . . . . . . . . . . • . . . . . . . .  flMt,!t)O pie lUid lIIole elttlJorute type described and illu8trated Ffuld"r hitHI,·I· ..... It. ttuttNchnlk . . . . . . . . . . . . ••. . . . . .  ;)Ml.a!.l.S In 8pecinl ncel )'Icne Supplement No. 103'. Price 10 THE BILUNGS &. SPENCER CO. 1',''''' . ... ·trll.·kill". <;tll"'rt ."< C . . ylle .................. ilMl.;I!tl cen .. each. '1'" be had at this olllce and frolU all new._ 

II�\RTFORJ), CONS. r::�·�I::::::."tI�ltl.!�t·:\!!::NS� �,�::1�·��.hil .. )t�wi,fii-iiu�iii rJH1.!)IM deah�

I
.,�··Ij��iiijiiil������ii 

Ilrawer 3�. _____ _ :;��! .
. :��'I.t

.. lint wutt·r ntHl Nh�UI11 butler fur-
PATENT DORMAR'S Fllrll' .... • .. I.T ... I·�(>lIe ................................ 5Rt.lll7 VENTILATING Funuu',·. I I. LnIlJl ................................... 5Kl,!tlli ��aDsare in val-

VULCAVIZERS Fll"·. "h·.·trh-. \\'. K I Inrrlll"t .. II ................... i>'I.�';o 
ta
UAubranle fts,

0r 
HR"oS_' n. Fu!'((>!'(. IUn1llitinJl fur. 'V . \V. Ikmn ......... .!lIU ... rJ!" !JH1,4rJti 

are used all over the world. g:���:I�;;;,�!::;I!�!::�)�r:�:.�lji;!;l:!·':.��
I:t'tit· );ti:::::::::: f�I:��1 te18� l'leat !tlnr-

ExclUsive lfnnufnctttrerM of �tcnm Ma. C;UII)(> uPPlirntlll'4, ttu1fllum & Rinck ................. Ml,!J87 keta, Saloons, 
chine� fur 1t.uhbcr �tlllll ps. 'Ve nl!'(u muke .: ; •. '''''rll':,·'.�;:.III,I�t«·.r .•

• A"·I'I�·.·,·r
l
'''I·t
<·lrIN· "f; ,'r' . 'I'r 'e' ,'1'1'1' '11";" . ·w· .... s.· .· fibl,277 Lunch Coun-

Dry lIcut Vulcunin·,,!'(. ('Illllplete uutttts ... ... ters� Groceries, fromfltltfl ill.tnl. All l'talllJl and Stencil 1I1. ·hnrd ... II . . • . . . • . • . . . . . . . . . . . . . . • • • • • • • • • • • • . • . • • SRI,fl16 Bakeries. Con· 
Tools llntl :O;lIpphes. nrus:4 and �teel Dies (;urhnl!p rct'{'I,tlwlc, ... V .  'VinterM .................. 5Kl,a22 fectiolierieR, 
for an purpnNt·s. :;.:,� als. EnJUtlv1l1j( n.nrl ·���:Jr �'nN. ul,pnrutuN fur (�urhurethlg wuter. R. NurriM .. 5Al,tjfjf) and 'n tact all Die SinkinJ,l uf uti khul!'( )l"ltnhliNhed 18fiO � C;nN el1l!ine. " •. O. 'Vurth ............................ 5Rl.6R.1 

pr- Sf'ull ffu-' f·"ttaJI'!IfIr.'I. · :i::� I;FJ::r:.·I�;�!;�·:r!c�):'il!;;u�tf��:���!�li(ieRce·lii: J;! SM
l
,327 t!�tes����bl: 

'I'll": J. F. ,,' . DOR:,.,\ NCO. Xiell.lne<1t. ....................................... ilMI.l!Il4 flieR. The only 
I � 1 .� •• �lIl·4·tt .. !-it.. U .. ltimo"t', IUd., 11.�. A. t ;UR ur "ulmr enJ(inc. }I�. P. 'Vutllu.rd ............... 5Al.3M5 perfect J' a n ('U,,", vultmuft'ter. 11. A. Nuber ........................ 581.3ti3 blade that can c.nt,\.u�?re.:j�1:�.Jl1�vir:�!�:.nte. Waj(on tall "ate. be driven at 

('elwrntur. �ec )�Iectric generntur. �team gen- anygpeedwlth-
.'n,t .. r. out disturbing ,; .. 1. 1 .,,,"ill,, (l('vi�e .. J. Molt. ......................... SRl,(25 the b elt. 

: j::�e�::l::i: ·;n��iu��I��'��� 'direct' acting' e,ijilii".: 581,331 PrIces. from se to 1$. Send for circular. to 

Hu;:it:J�;lt'\V·e.iiiien.bY:::::::::::::::::::::::::::: �I:ittl BACKUS WATER MOTOR CO., NEWARK, N. J 
lIurm<llllcn. J. G. Smith .............................. SRI.3Ia 
] Inrtlt.'KK nttncbment. J. M. 'rUman ................. S8I,ti:U llurvesthlJ( and binding machine, corn, M. M. 

C .. W ................................................ SRI.rro IInrve.tllIll machille. (·(lrn. W. N. Whiteley ....... 581.3IH lint btUUeft. machine for stiffening crowns of,1 .. . 
It. Helm ............................................ SRI.5i'>4 Hny I�)nrler. �. }'erJlusun ..................... 581,40a, 5fl1,40& lIeadlillht. rev .. lvltlll electrle, J. Kirby, Jr ......... 581.�'; Heater. 8ee Air heater. Helltinll apparntu •• A. 1. Sternberl/ ................ 581.315 

Heel nlllling machine. �'. Jo'. Haymond, 24 ••••• • • • •• 581.401 
Heel. spring. B. Reftye .............................. 581.6IH 1I0g trougb. G. A. NeilL . ........................... 581,008 (Continued on poue 80S) 

© 1897 SCiENTiFiC AMERiCAN, iNC. 

ARMSTRONG'S * PIPE * THREADING 
-A:oiJ)-

CUTTING-OFF MACHINES 
Botb Hand and Power. 

Sizes I to 6 Inches. 
Water. Gas. and Steam Fit­

ters' Tools. HI""ed Pipe Vises. Pipe Cutter8. �UICj;8 and 1>,,, 
11,"",,.,,,HU 'UkUflWl,dOtd to lit 
THE BEST. rr�'nd.f.n· catalog 

THE ARMSTRONG MFG. CO. 
Urldll"porl. (:on8_ 
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St · STORIGl 8ITTl8Y · $t 
SEND $ 1  FOR SAMPLE CELL. 

THE WILLARD ELECTRIC & BATTERY CO. 
CLEVELAND, OHIO. 

Every llecbanlc. lletal Worker. or 
l:fi��)�b

l
g�1J

e
b!�� ���1������ ��� 

Catul"J,.-rue. It contains 710 pa,;res9 
siz.e 1HM!x:-;�. and ts an exh�usUve 
unfl illMTrUctive list of all tools tbat 
,uav be retluired. 4< Mailed free to 
an�:one mentioninJl' this paper and 
st:'nelin.r us3.';cents. Discount sbeet 
forwarded with every copy of tbe 
book. 8end stam{,s or money order. 

MONTgO MERY ", CO. 

J 
CROOKES TUBES AND ROENTGEN'S 

r.h�
O
�(����f���::Je�

e 
t��I:5'��(���.�����.r�::i��::It,!�d 1" 

1\bullt CruukeA t u bes. 8(,IK�TI"I{, A)JIo:flICAN 81� PPr.K. 
�1 r.ST. No •. 1 N I .  HoI9. ·J3N. 24:J. !l44. ,ft·J. 79.;. 
!ttl.;. !tNII. 1 11;)11. 1 11.;4. I til;). 1 tI.;fI. 1 II;}' . .. 1.0 
SCIII:NTI FI C A j\J to:UIC A X. NOtll4 , . �. 1 .. 'lnd 1 4. vol. 7�. 
These prn(u!'el�' I l lll,�truted P.(�P(·LF.�.;S·1'8 contain n 
)DU�1 exhA IIJ!lth'e toIerif'8 uf urticle� UII Cruokes tubes and 
the experimeDt� nerfofllled with them. AllltfnJl t

.
hem will 

be fOlllld Prof. Crnokefll' early lertllre�. detnilinll very 
fnlly the experilllellt8 which '(I el'�ilejt tilt! world . Rod which are now alluin ext':ttnll uttemiiln in connectioll 
witD Ruenuren'a photo�rl\phr. Price 10 eents each 
'1'(1 be had At this omce nnd trom ull newsdealers. 

Buy Telephones 
THAT ARE GOOD··NOT .. CHEAP THINGS." 

The dllrerence In cost Is IitU... We lIuaranlee 
our apparatus and guarantee our eustHllwr:j 

agatnst IOS8 br patent suits. Our guarnn· t�e and instruments are bU.'1 "o«u'. 
WESTERN TELEPHONE CONSTRUCTION CO. 

260·264 South Cllntnn St .. Chicago. 
Lar{/tg .lfalltl/acttlr". "I T,·lrplfOIIt·. 
<xc/wl,·,lv ill thl Cu ltfd Nt .. t,.. llAKER>l ASD JOBBERS IN 

FIN E 'rOOLS, 
1 06 Fulton Street, Ne. York City. HOUTS AUTOMATIC TELEPHONE SWITCHES 

Experimental & Model Work 
Oirculara ct ad" iu Irtt. Gardam &; Son. 00 Jobn St..N .Y. 

THE OBER LATHES 
For Turning A%e. Adze. PIck. 
Sledge. Hatcbet. Hammer. Au· 
lCer • •  ·i1e. Knife and Chisel Han. 
t.I'�s. \YhifHetrees. Yokes, Spokes, 
Porch Spindles, Stair Da! usters, 
Tqble and Chair Legs and otber 
iJ'regular work. 

tr Stnd/oT CiTcu/ar A. 
'1'lIe Oller Lotbe Co.; Choa;rlu }·all., 0., 1: .l'l.A. 

E I . IW'l' RO MOTOR. S I M PLE. H o W  '1'0 
ma"e. B1 G. M. Hopklns.-DeoCrlp,tloU 01 aomall electr" 
motor de'f'iflerl and c .. 'nstrul'tetl 11' til a view ro 1188isttn, 
amateurs to ma.lre a motor WOIcb mhl'bt be dri"en W ,tn 
attvamage by a currflnt d("lived tr" m a 'lattery. and 
wnlcb w(luJd bllve su1l1rlen:. power to operate a foot 
l&:tbe or any rnaclllDfo j'equiriOlP not over one man power. 
\\ Ith U Ggure" Contaloed 1u ,('"..,TIII·,f' AM �""'AN 
8epl'L ... AI!..NT, No • • i4 1 .  ! ':'lce ]O cem.l. To oe bad at 
this o!l1ce aDd from all Ilewsdealera. 

1, Yol :IIrt a lnanufactlrtr of Sbttt Intta. 
aJtlcles, 10U ans naturally Interested ID New Ma-

us f:��&r�:: o'rl����I��� r�·u:��J.ttgl����� 
No. 1 .  ROLLING MILL MACHINEIIY FOil SHEET METAL 
No. 2. TUSE AND WillE MILL M ACHINEIIY 
No. 3. SILVEIIWAIIE A N n  COINING M ACHINEIIY 
No. 4. HAIIOWAIIE AND BIIA .. GOODS MACHINEIIY 
No. IS. BICYCLE MACHINEIIY 

ADDRESS 
THE WATERBURY FARREL FOUNDRY a IMCIIIE CO. 

WATERBURY, CONN. 

�':t'o�c�� STEEL Btlt.  Pullty *In tbe \,"orld. UDbreakable. very 
�r,!'�·8��!�

l
p�:r,e��al!���":.�� 

.peed. Cheap first cost and power 
!!aver. Steel bU8blngs to fit any 
sbaft. Up-to-date dealers wIll se­
cure terrItory. IT For price and 
description. write 

AIU UU<! A N  1'1TI.l.EV ('0. 
18tb aDd Hamilton St... ·PbllB. .Pa 

c:r See SCIENTJI'IO AMERICAN. Feb. 6, t8\l7. PRIZe 84. 

Cl)trt lIrt 
Somt [tlt l 

Tbose wbo want ODe or more copies ot the 

50tb JlnnlVtrsary nUlllbtr 

of tbt Sdtntlne Jlllltrkal 
Ihould wrIte for tbem wltbout delay. 

It is practIcally a beautiful book of refereDce OD 
tbe blstory and Il'rowth 01 ScIence and the Indu .. 
triRl Arts durIng tbe last 00 years. 

It I. profusely must-rated. prInted on beautiful 
paper. and cooslots of '/2 pages. Tbe price Is 25c. a 
COpy. 

It bas receIved blllb encomiums trom tbe public 
and ftatterlnll edItorIal notice. from more tbaD 
tbree thousand contemporarle •• on account of Ita 
flm' appearance and tbe rare e%cellence ot Its con­
tent .. 

It wt1l be recoll'lllzed In the future. as It Is now. 
u a standard authorIty 00 all sclentlftc subjects 
coDcernlng tbe last balf centul'1. 

SeDt to 1m,. address on receipt of 25c. Addreu. 

MUNN & CO.. PubliWn. 
36J Broadway, New York City. 

80me of Us advnntal!fl's : 1st, It is R�ri('t1y 
automatic. 2d. It CHltlJlIt·tely tlu(>l" nwny 
witb tbe " manuul" R,,· itt'llbnnrd. 31.1. Cun­
nection betwpen suh:-.crilwrN i� ciirt·(of IlIHl 
instantaneous. "th. Nfl t'ttntral uffl(�e Hlle­
rator to hear. tlpIA" , c)r interrupt cnllvr'rl'lUa 
ttonM. 5th. Unitorm nnd uninterrupted 
service At nil houl'R of 41uy ur Hight. 

I::]r l'blA applhmce is l'lHld (Hltrh:ht ur 
lessed. at option of cut'tolUer. and fully 
guaranteed. 

aT ",end for mustrated clrcular �. A. to 
HUI"M .. \ . , oI11ft.ic 1'.·"·p'unu· �"'i '('h 
Co., l'n" ker, �o. flakfHR1 I:. �1 A 1  

Van 
Universal 

Norman • •  
Bench Lathe. 

THE SANDBLAST PROCES8.-BY J. J. 
HCII' z:lpfTel. A full deftcription uf thil'l illten'!4t ilia: IU·o. 
cesf' and of the apllurl'lhls ernplol"ed ; with n dil'lCII�l'Iillll 
of .its cftpnbiHt ieR :lDd pre�ent anel flltllr� uJlIIIif!aT ioll!". 
\Vlth 8 i limstrntionR. f 'ollhtined in �('U:�TIFJ(' I\ �U:IC. 
f{'AS' SUPPI.I::'IRST9 Nn. 1 en It. "rire JO celll�. 'l'u be 
bad at this oftlce and from un newlilliealers. 

. . 
' . . 

PATENTS 
TRAM MARKS, 

DESleNS, 
OOPYRICHTS ""c. 

AD10ne sending a sketch and deSCriptloD ma1 
quIckly ascertain, free, wbetber an loveotion ll 
prolmbly patentable. Communications strlctl, 
coofldentlal. Oldest RjZency tor seCurlDg paten� 
ID AmerIca. We bave a Wasblngtoll offlce. 

Patents takeD tbrough MUDD It Co. receive 
lpecial ootlce lu tbe 

SCIENTIFIC AMERICAN, 
beautifully musfrated, llU'IIest circulation of aOT.scleotlftc Jouroal. weekl1. termsf3,OO a year; '1.00 Sl% months. SpecImen copies and HAND Boolt ON PATENTS sent tree Addrea 

MUNN cl CO. 
361 BroadwaY, New iOl'k. 

"mOON" JlUTOMATIC 6REASE £UP 
It bas beveled leatber wasber wblcb Insures 
a II"ht jol",. and """.0111 worklnll. 
Wasber Clln be expan<1ed by ndju.t1n" a 
t��h e ��

h
: r:E

r
��f �t;.ut':!UI:,e���

e 
C:i'11r:

c
f�:� 

Is rellulated by screw. 'lPe,e.e excellent fea­
tUres are leaders of otber�. 

It you are Interested. talk to us. 
AMERICAN INJECTOR CO. 

331 Congress Street, W., Detroit. Mich. 

X Ray Apparatus 
B. v. BAILLARD. tOIl LIberty StTeet. N. Y. 

Tho TYDowritor 
EXCHANGE, 

H Barclay St., New York. 

156 Adams St'l Chicago. 

38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We w1l1 save you trom to tl' .OO--.l"'r cent. on Typewriters 
of all makes. or- Sind for CutalOfl"" 

KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. �;�YO�O[b�
h
:tbV::

I
N'i\\<;'Ye?'��t���� 

. t4M�OO H. P. NOW AVAII.A BLE, TO BE INCltEAS .. ;n TO :1fI.ono II . I'. 
Tbe.Ootilpan1 II ID a poeltion to let electric enel'lJ1 at ueepttona1ly cbeap rates. and on the most tavorable 

terma. Tbeil' 61110 ofter. to appltcan .... wlsblnll to eet&blllb tbemselvel Dear. tbe.works, s'lltab\e land on eltber tbe 
German (Badlab) or toe SwIM aide of the RbIDe, 10 tbe TIc1nlt1 of Important rallw., IID_. Cbeap labor. 

,., twa.r W"""'"""'" ...- ...wr. Tlte ..... er. Krattulltrtraeu...-ke. Rlleilltel .... Swiberla ... 

Horae cover. M. J. Aberson .. . . . . . . . . . . . . . . . . . . . . . . . . fl!\l,:186 
Horse Ice creeper. N. /I; N. ll:ckbardt. Jr . . . . . . . . . . .  i,sI.Ma 
Hot water and steam boiler furnace. A. C. )1 ott . .  0<11.001 
Ice macblne.. prellmlnar:r cooler ftlr. R. F. 

Scbroeder ... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  MI.4�1 
Index rtngs, manufacture of, C. II .  Veeder . . . . . . . .  J�I.:ii7 
In baler • •  '. 8cl1uUe .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  io>'I.:1'4 
In�ectur, U. )1. Ro ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i.'I.aa 
1��e�:,'ri-;.{�r.fT. ��r

���eV��,�·. �:. ��'. ���1.l����: : : : :
. ?;�'1:J 

Illkstulld. automatic, J.#o N. 'J'hullIus . . . . . . . . . . . . . . . . . ;...s1:4!17 
���k

l
.
e.

SS.;.,Awr.;�
t .. ;jj,.cC . . . . . . . . . . . . . . . . . .  · . . . . . . . .  0<I1.U1 

1��1��n ��:i�::
l
��l��·�till� . . . . . . . . . . • . . . . . . . . . . . . . . .  !,.ql rlL� 

Journal bearlr\¥:. It. �1. �Ie l hui.h . . . . . . . . . . . . . . . . . . . .  i,sl:,m 
����:�:t ��: �UL�r�U��·I','��I�r���',�'cr�.'.':.': .' .' .' : : : : : .' : .'  �:l:�i,� 
l;�::��r?

C
i��'ji;I!,li .��'. ��:I"���l.''': : : : : : : : : : : : : : : : : : : : : : : : :  �{�1:1� J�"ddert ()rchnrd. I t. UHWIlUlH . . . . . . . . . . . . . . . . . . . . . . .  : .. �I ;t�1 

J�adleM, UIJjHlI'utU:-' f1fr l"lulIH:iHIl. C. �. J'rwe . . . . . . . .  {.sl·:;tij 
),allllJ. )1. •• :-Ott.·"C II� . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :"�I:.U:! 
jMlhllJ h.rll(·k�t, .J. 1\1\\'111, .J r .. . . . . . . . . . . . . . . . . . . .  , • . . .  { ...... I.;-,u;; 
,sst . " : U. A ... IOItI .  . . • . . .  , . . .  " . . .  " . . . . . . . . . . . . . . . .  , ;}. .... I.�:Jl.1 J��IIIUIl Jllkt· t.·xl ruc·tur. L . ... :o:trnube . . . . . . . . . . . . . .  ;-...... I.;I:..'r. 
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L!etu�cl t !·,lll�h·l'tiIlJl I�IJIJ'II·nt IIl'1. '1'. )1. Hh'hllrcl�llll ;· .. "'I.�!11 
j,IC I�lItll'l III Joi.lm�1I Ilurl Idt':-.. cli:-.t rilmtilla,:: I II' elt.'Ii\'CI"· 
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J .. H(·k. �t�(� Uit'yt'le lo(�k. huot lock. �ush lock. 
• 

:-Oc-'nl ll lC'k. 
J�l lt: c·llrritlllc·l'I. ulliolle�inl! clt'vic'c. for. ('. Hoelill . . . .  5I;t,r,;a 
1,,""1111 J1nl l t.·l"n IUntdlllla,:: IIIcc'hllllil'llll, ... \. ('hllliler-

toll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . {lHl .:t\li 
J41.H 1111 Ilit·kt.·I· l'Il I'ulI. X J..t'IIU1irp .. . . . . . . . . . . . . . . . . . . .  , { .. '·d.��'! 
1 .00111 wpH l'It0l' IIlulillll. \V. )tc-)th·luwl. .. . . . . . . . . .  { .. "I I},I:I 
Lfltll' IIlakiIlIl IllAC·IIi1H·. K t.(>III,·r(� clit CinuC'lwl· . . .  ;,,,"11.;·,,"'41 
liail lllnrkillll lUllt'hilH·. Et h .. idaie "t, yHlIII.: . . . . . . . .  {JSI .;-I;� 
llulIlIl'IkHtC·. :-;. ltuhillowlt1. . . . . . . . . . . . . . . . . . . . . . . . . . . .  {" .... 1 .;-.. ;, 
)Ial"t . hollnw. I'. I I .  )It·t iit·hnH . . . . . . . . . . . . . . . . . . . . . .  Z" .... 1.;-IU 
.\Iuh-h hox. l'It'1 f uttnc'hilla,:: t il tilla:. L . •  1. "· i1cl\!' . . . . .  { .. "iI.51 ..... 
ltenl'lllrillll lUuttt'r i l l  \'urinlllt· t .. st ttlht�s. HIIJlurn-

hll'l fol· . .... I I .  �hn\'�r, . . . . . , . . . . . . . . . . . . . . . . . . . .  , .  !)'�1.472 
)1f"c·hnui(·uI IlIOVt' IIINlt. K KIUIIJII . . .  , . . . . . .  , . . . . . .  , : .. �I.21IU 
llt'lIIu"y rllll! • •  1. A. Ciot'tz . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;"""i"'-�!I 
�t('tallic' tllht'. tlt·xihlt·. :0: . ..... nnk . . . . . . . . . . . . . . . . . . . .  !" .... 1.:{.J,3 
)lill. N'(' l"'otul l ltt  lIIill. "· illchllill. 
)1illt'rul:-.. IIUlC'lIi1H'I'\" for c·olu.·('lItrnt ina:. R �tlltz { .. ',q .i2!' 
)lillilla: � lI lphllr, I l h!:l!illl'l "� C ·nrrol l  . . . . . . . . . . . . . . . . . ;-,,';I'�j9 
)1 i.�c·r. :-OPt· C 'ukt' 1IIi.�t'r. • 
)tui:ottt'lIillll nwl l'I('nlillll d('vic·p. ell\·(>loll. U. It 
:\I. ,,�\::�

I
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I:I'I'.��!�: & IIUIIIHIIl'4 . . . . . . . . . . . . . . ;�""'IJ';U 
.\lulol' WI.H·t'1 d('�·ic·c·. C '. F. C i l lclclurcl. . . . . . . . . . . . . . . . .  {�1 .?;ioi 
)l ult ipIYIlIJ,: tlt·vwt', :\1. � ). J\l1.IIJt . . . . . . . . . . . . . . . . . . . .  { ..... 1 :!tl4i 
)ll1l'1it· hox. t ; .  A. Brlwhlulit:-<C-'lI. , . . . . . . . . .  , . . . . . . . . . .  {,,�I ·!.1tj" 
)1tll'lit'ltl illl'lf l'lIIl1t'lit. mil olllHtic', 'I'. P. B .. uwn . . . . . . !' .. "il·:�.u ;\anlt� plnh' for 1III1hfPlln c·lu:-.iHJ,: lulIltll'l • • 1. 1 I1IS!"t'I-
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���:�::t������:��);�t�g�h
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:
.

·; ; · . . ; : l � : � ) : ! ! ! . glIi 
C lxielizilill Hl'l'n .. at IIl'1. A. )Ic·:';ic·ol. . . . . . . . . . . . . . . . . . . .  ! .. "iI.:lti2 
"nil (·ur. I). )1Hc·clollnltl.. . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  { .. �I."�' 
I ·nill t ,  C '. I . ,  )tlu ll·(·l'I . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . .  !""il ."�; 
"nllt'r ('lI l t illl: lIuu hilw. 1 1 .  ... ... t'il'lh�r . . . . . . . . . . . . . .  i)"iJ. .. li 

(MAY S, l8<}7. 

Study tnstruction by mall ,adapted to 
)lethodRapproved by Jead4 
ingeducators.ExlJerienced 
and competent instructa 

Law ors, Takessparetimeoniy. 
Three courses-Preparato-­
r)" businAss,college. An 
port unity to better 
C:lition and 
dents and 

N A Z A RETH INDUSTRIA T, SCHOO I .. 
Hl'onxvi lle �. Y. 

U:oIOER THE CHARGE OF THE SISTERS OF 
"T. JOSEPH OF NAZARETH (EPISCOPAL). 
Industrial training for girls of good character to ren .. 

der tbem self-supporting. 
Terms $100 a year. No vacations. 

DRY BATTERIES.-A PAPER BY L. K. 
Ufthlil. I renl illl! of open circuit batteries. historical dry 
hHtl t'rl"�, IIHIr1ern dry batteries, Hel1esen's batterY, 
Hrynll'l'I hnttp.rr. I\oller's battery. and the efficiency of 
dr,.- ("{'II!'!. \\ it h ;) Il\ustratlOns. Contained In SCIEN� 
T I t'I(' A)I F.III1·AN SUPPLEMENT, No. 10Ul. Price 10 
(>c·lIll'1. 'J'o lJe bad at thjs office and from all news­
dt.·nlt·r�. 

MODEL MAKER L���:n���'i��?[a�����
r
�g'� �� �,,-ery •

. 
ll. SANGER. 36 Cortlandt St .• NEW YORK 

ICE .U .\ I · l lIN1'S. Corll •• Enlrlne • •  nrf·WP1· •• 
nud nott I  f'l'!'ol' lUnchin t·ry. THE VILTER 
l"'G. ('0 .• 800 Clinton Street, Milwaukee. Wis. 

$5000 We on'er casb for simple ideas. patented 
or not. Send 10 cents to cover postage 

anl1 expense, nnd we will send plan and particulars. 
I I .  H. "·It. � !li K LI N IUFG. CO .. SyraCU8e, N. Y. 

F. �. UO}:nRICII & CO., 100 Fulton St • •  NewYork. 
)Jachinery Df'Mig-ning, M,.chanical and I'atent Oflle.· 
'' ''11 ,,' 1 111.[. D(>�igI18 of Manufacturin� Plants and Spe­
ciul )tJl<'illllf"n·. Detail and Working Draw.tng.s furnished. 
Jtnelltitlll:-' ,uid Mecbanical Problems worked out. 1�����t«'O TYPE WHI:ELI. MOCEl! LE-XPERlMENTAL WDRK_IMALLMAOtIWlKY _�vt\.T,ta . (Te. nEW YO &TE"ClL WDRKS 100 ""'aaAU a'! N.l'. 

"ullc'r 1111111 :-,c·rc·PII, . 1. Hi�holl . . . . . . . . . . . . . . . . . . . . . . . .  !) .... I..i';t 
::�:!�!!I\I�?i·

I:.I(�!/,"!;h��. �·;. I:\�!�!���:k : : : : : : : : : : : : : : : : : : : : :  ?;::;��i :  WI L LSON CARBIDE W ORKS ����m���; 
"l'lI wipc·r . •  1 . :-0. BC·IIIZ . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  r .. "iI:)!.�1 Hf 2(W) lhli'. '15 f. o. b. New York, including iron case 
PhutoJlruphh' Hpl'nrntll� . . 1. ( )t'llII i� . . . . . . . . . . . . . . . . . {" .... IJ�(I l,n('kll�(,S. Patentees and manufacturers for export. 
Phutnlll"Ullhw l'lhutt t.·I� t i. ,,' . )U I I!" . • • • . . • . . . . . . . . .  , !,,"'i I.2!t; " ( 'ffl('tl :?tl �lnich.·11 Lane, New York. 
l'it·k • .  1. ;\. :-Of'ot l . " , - -_ .. _ . . , . . . . . . . . . . . . . . . .  , . . . . . .  !.sl t�) 

I
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I�i'" "1'(" (rHlllt'!". hllpll! 'II� fur IUUlIo.oillf,( llr tukillU" J. STEAM , ,�.:�n. �1. �:'. H".'·!'h:I�I.m . . . . . . . . . . . . . . . . . . . . . . . . .  �I.�a:! ( ,  and GAS ENGINE CASTINGS 
: .:��el:III' ;f�:���l�!�riil�·d�.�·t .. t�. ::t"" .. : ·;ii;.i-}:.:: : : : .' : : : .' .' : :  �:b;�; . . both Stationary and Marine. Uynamo 
""1111 ('1'. C '. \\'. '" U .. IIt·I· . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  a.�1 :"""'1 

. . 
and motor parts and complete Machines, 

I'htl form. �t'C' Un .... t·1 I'lntform. 
• , 

. Electrical Supplies, Telephones. 
"Iut thlll l'Itulli1l. lIuf t·l'I. ill:o;trulIINlt fur • •  Tulles & " IT Send stamp for catalog. 
Plu!�

c
:!:::r��;(:�I � ii:O(·iri·l;ill�:r: ·I:::i.' Kii,�: :::::: : : : : : : :  ��::Rf� MIANUS ELEC. CO., Mianus, Conn. 

I'low. IlUI la,:: . K I I. "·ullc·llt'r . . . . . . . . . . . . . . . . . . . . . . . . .  r ...... l...tHl -' -
.. Hc·k .... l'ln1"(·ty. ]0;. I I . UllrJ,:t·r . . . . . . . . . . . . . . . . . . . . . . . .  5."i1 .fit.t� A C E N T S Polil'lh. Wllotl. c. llnc·kip .. . . . . . . . .. . . . . . . . . . . . . .  , . . . . .  S,"II.:{l.1I-' 
I 'Hl'Il. :-;'pc "\'Iu"� )IHI"t. 
1 '0wl'r. cll',·ll'k .. 1 1 f/1lI"lIIi •• i"n nf. It. :II: 1I1ml(>r .. fof<l.fN SALESMEN ON SIDE LINE 1:. I�,·pr trnl .. l'IlllItt !I�Jl III(·c·h.nlll.:-.III • •  J. )'. Jo .rl7.�I1 ... : . .  f�I .;-.j7 . WANTED FOR I rc l'Il'I fur ( ulloll "001. ('te .. . Ct. A J.u,Vf) . . .... '\1,tit ... ;}. ... I.titll 10 ifleld Antomatic Drill Feed and Pre e .. rhlluq· hntt c·I"�·. U. U. )Iul1utt . . . . . . . . . . . . . . . . . . .  , .. £l."iIA2Ii .·ur URe with Hand Braces. Displaces 1.t�ichets 1·J"! lIf �·I' :4 IHII!.C· In:O;lc·lIc·r .. I J  .. . f. J h·(·..;nll . . . . . . . . . . . . . . ... ",1,2; 1  E\'(�rr man workin1 metal needs it 
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J:::::::::::::: �::�::�i; " .. I". �.U .'1·H, 1 30a Arcl. !St., Phna., Pa. 
"rilllilill wrnlll tt·rl'l. }ol.t c'lwi I lIuwhilie fur • . K U. 

ti(·lkIH!)I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r""'I.2rtl 
l:�::::::IU;�a,::";::::�::;n��i��:::tl�;lil't·: ii: 'A: 'iiri���: .' : : : : : : :  ��:.:���: 
I'uill. ('tt�., n,'llHl'ntlls fur l'ItrllinillJ.{ woutl, \\'ull- • 

1·11 r��·l
r
�r'\#� .. IL��;:�lr; .. liii·c:: 'i.: t',: · .. ·��I'riier�::: : :: : .': : :: f:�l:�i� 

"111111' \'uln·. )1. A. )ltll!" . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !), .... 1 .�ti!1 
",g IC'hhIIl IUlJ!. n. \V. Ih'l'4N . . . . • . • . . . . . . . . . . . . . . . . . . .  !,,"il ... ti'.! 
l:::��I�: ·�i. ��

·
�:!�rk(:r.: .' : .' : : : : : .' .' .' : : : : : : : : : :  : : : : : : : : : : :  t�:��t 

Itn{·k. �N� Uic'ydl' rlU·k. ('lnUlt's rack. 
ItniJ hO)HI. 1 1 . :-;. �pwtOIl . . . . . . . . . . . . . . . . . . . . . . . . . . .  M1J .. i2 
Huil hrnkf". I I. ,,�. Hn\'il'l ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;"}.�1.!!;tI 
Itn!1 jOlll t .  C'; \y. Un\"isnn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;��I.:.�,I. HUll uUlt. J • Kt'l lt·r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a."' •. ;t;I:. 
Ran oillt. trul'll'l. \V. �. Hn·wt'tt·r . . . . . . . . . . . . . . . . . . . .  !),�I .:tt'.? 
Hai1wny <-·ollthu·torl'l. sllPllort fur cit..l(·tric. }�. J ). 
Ratr,;-1��0(�\\,iic·.i;: :J:'j i: ·i.� ;il;;IX:.: :::: : :  : :: : : : : : : : : : : : :  ��t��� 
ItAnway switc·h. L. 1 .. \Vuwl:-. ... . . . . . . . . . . . . . . . . . . . . .  5."'i1.til�t 
Itn.i1"·IlY�, swilll! hricll!P for • •  J. .:\tu('kell1.ie ... . . . . . . .  !,.�I."t." 

U;�!�r<J!��er 
;;;!� '.

I
:::!!�����e·r recc·,r�iej.: · · · · · · · · · · · · · · · ·  

�1.4i" 
Itt..�1. �ee Fil'lhilur rC'PI. Hefriuerlltor. I\uch'r ,,\. ('ullt>y . • • • • • • • • • • • • • • • • • • • . • . a..�I,f'''' 
lteJlister. See "'Uft· rt'l!il'lt("r. 
Retlilderinll IIH"c·hnllil'llll. \\'. II. llcJ.·n.1l . . . . . . • . • • . .  !"�l,2!lS 
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relil'ulutnr. '1" '"lllt'rntun! rCJ,:ulutclr. 
IUnjl. �ee )Iplllory rhll!. 
Rill': truveh·rl'l. lIH'thucl of Alld ulJllnrnttlR 10r 
RO('r::��Wf; .. :i,,!�:;;'� ��;:·ii: ... ,iii .... ii,�: : : : : : :::: : : : : : : : : :  ��b .. N� 
H.ulle nr dnt h(·l'f. lilH' t ip, I •. Kl'lk�r . . . . . . . . . . . . . . . . . .  {,,�L'",�,.! 
ltotHry C'1IJ,!'ilu·. C i .  I'. Hulllp .. . . . . . . .  " . . . . • . . . . . • . . . . .  50 .... ' '!tj,,', 
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:ot�lC'k l i{'. "'. I,ri fli l l . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  , ;-.. "'II.tH:! 
:otmltl lt· . ... , .\. 1 I01lC'lIht·c·k . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {,,"iI. ... H 
:-:'ndc llt' l lad f:ll'ltc·nillJ.!. J .  L. 'I'holtll'loll . . . . . . . . . . . . . .  {" .... I .rl4j.", 
:-:'afc·�. kc·)· l'It t'lI ll fllr, .J. 1 1 .  \\'illiHlHl'I . . . . . . . . . . . . . . . .  ;· .. ..;I.:t,IU 
�!��:: ::ll:�!: r.!��:l::r �;il�·dl(!���:�I��

· 
.. ;: "\\�: "\'�'''I'(i,i;I:�'I;eck :::�:�U 

�H!'lh lot·k. HlItfJlllnt it·, ''' . 'I', « i l·ea:J,t . . . . . . . . . . . . . . . . .  ;-" .... IJIIII 

�::��::::r f:��l;�;.�;:. ;�,;::;���I��:: : :: : : : : : : : : : : : : : : : : : : ��U�\ 
�(-'rnIH·r. roud. t·";. A. "·ril!ht . . . . . . . . . . . . . . . . . . . . . . . . .  r .. ",i .ti-':! 
�c·rc·C'II. �c·t' PnllC'r Ilulll !'I(·ft·PII. 
:ott'al loc�k, .J. :ott·hirrn. . . . . .  . , ' , .. , . .  , . . . . . . . . . . . .  , " !,,�I.:HO 
:O:(tHlll ilIIl IIIIH"hhlt'. till . "p. H . •  ·rntt . . . . . . . . . . . . . . . . .  {,. .. q .'i1� 
�:��� :!��:i�I�·u

l.i�:�!:��\.
\
:\'�i:l

l
�:���;�i"i.: : : : : : : : : : : : : : : :: f�t��� :-Otowil l", IIIUt,hiIW '1l1iltinll altndlillent. (I. J\. 1 

'1'l"c'l'Il'IlC'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  [,f.I.!;::! : 
:-:'pwillJ,! IIHwhi l lf'. l'loh· . .. � . .... :ottnlllpy. , . . . . . .  , . . . . . . . [).'\IAHI '1 
:ott-willI-( HIIU·hillt·l'I. puw('r trHlIl'IltJitter fur. � . 

• Il ll·t l lll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! .. "l l.::"!� I 
�h('u,,� .IIIHI huttollhult' (·lIttpr. (·olllhhl('(l. C . •  1 .  I 
�hi:,�i�'!,��:iii�· i ... �I·c:iliii(�: '�.: ·("i",�iil�il(:r:.�·. · . .
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Ships' frnm(>� IIIJ1t'hillt" for lH'lIelillJl ur �ettiJ)Jl. )1. 
�ho!ri)�irl�!.
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�IHH)ttnJl Atand. illchu lr. �), C. Kruust· . . . . . . . . . . . . . . .  rlo";I.:;;·,"! 
�hut oft' ('oup1illl!. A )1u)'(\r . . . . . . . . . . . . . . . . . . . . . . . . .  ["";1.:;;',,..; 
�teve nnf1 strainer. \·pl!(·tuhl.: .. ll. }�. �nytler . . . . . . .  r ...... 1 .ttlS 
�iJlnn1. �ee .�le("t rh· l'Iil!lln1. 
�knte� ro)("r . ..... Huhlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,";1.4;-':; 
f" ei�h. A. 'V. KHRki. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {" .... U,�ltl 
�Iottintz mac'hine� I", c :tHIc1Il . . . . . . . . . . . . . . . . . . . . . . . . .  :" .... lAr,,"'i 
���:�f6'�c�i:o��h�(.��

·
�:��·liiile ·fc·,j.· i;';;lti"l� ;,iii r}.

"il ...
....... 

�or�fu��!���;!· i!:rl:l����iieR: 'ei�:�' :i.. i;: \\"ii�c'lii : :  f.�::t��i 
�g::���lI:::�:�e�'}� p���::�f1�::: : .' : : : : : : : : : : : : : : : : : :  ��::�·�Iitli 
Spraytnll AppurntnR, revnlvtuJl. G. ...\. "t, H. "" . 
8pr:���

n
�·ee·Veiii(.·le �prili�·.· ·  ''Vire·�pj.·ii'':: · · · · · · · · !,,";1.41ti 

�tacker. pneumatic. H. A. Anderson . . . . . . . . . . . . . . .  !,,�1 .:�'!'i 
�tn6flnJl. ,.nrtnble� 'V. T. Ym�e . . . . . . . . . . . . . . . . . . . . . . .  {,sl.:a; 
�t::d. m8!��;1�1!!:/��rnn� A. Blanton, Jr . • • . . . . . . .  5S1. .. ;ti 

�1::::: ���:�;.;�j..Jjo':�.�:�!�j.e: 'j: ·i .. : 'a'tie')::::::::: f�::�!W 
�tone. artificIal. P. Klcber . . . . . . . . . . . . . . . . . . . . . . . . . .  i"'1 .4'�' 
��,��;l: tl��������: C: H'(;,iJibton:: : : : : : : :: : : : : : : : ��}�i 
�topper. See Bottle stopper. 
StovepIpe ancbor and br .. ce. Reaser It Hubbard .. foRL:lOO 
Streetlweeper. A. H. Smltb . . . . . . . . . . . . . . . . . . . . . . . .  581,312 (OooUntied 01& poge alS) 

.-. .  -. " WOO D E N  T A N KS. II': ..
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:�' For Railroads. Mi]ls and Manufactories. " " " BuildQrs of Steel Towers and Tanks. . .. ' .' La. Red Cypress Wood 'I'anks a specialty. 
W. l<: ()A I , II W I-: l , L  (! I I  • •  

- _ _ _  . 217 E. Main Street. Louisville. Ky. 

D I XON 'S Write the Smooll,est nnd 
La8t the Ilongest. 

American Graphite Mention SCIENTIFIC AMERICAN 

P E N C I L S and send 16 cents for samples 
wortb double tbe money. 

JOS. DIXON CRUCIBLE CO.. JERSEY CITY, N. J .  

Experimental Science 
B ,.  GEO. M .  HOPKINS. 

17th Edition Revised and Enlarged. 

80ll l pa/{I's. i82 fine cuts. sUbstantially ana 
beantifnll�' bound. Price in cloth, by mail, 
*.... Half morocco, $5. 

This splendid work is up to the times. 
It giws young and old something worthy of 

thOll/{ht. It has influenced thousands of 
men in thf' choice of a career . It will give 
anyonf'. young or old. information that will 
f'llahle him to comprehend the great im­
proYements of the dliY. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for illustrated circuhtr and 
complete table of contents • • • •  

MUNN & CO., Publishers, 
Office of the • • •  

SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YOR.K. 

© 1897 SCIENTIFIC AMERICAN, INC . 



ELECTRICITY 
JlacblBe Dellgnj Stationary, Locomotive aDd I!;j��""',. 
Marine EngiDeertnCt lIining; Mechanical aod 
Arohlteetural Draw 'g; ArobiteCiure; Plumblo'i 

��r:��I. 31 COURSES i'���: 
Engineerin,; BuneyiDl and lfapping; Sheet 
Me,.l Pattern Cutting; Ketal Pro.peciJ.o,; 
BookkeeptDI; Shorthand; English Brauoh8l. 

::!;;'. GUARAilTEEO SUCCESS. 
Fu . .... r.t.. ....,..ce • IlIt.n •• t •• 
CirwlGr Pr .. : 8t4U ftlbjecl ,00 tria" to .fv4,. J.t.rntI ... 1 l'arrf'«Pl'ftdPMP �bDftI., 80s NI. 

A 
House Painting 

Model 
new, patented_aslly changed into over 

20,000 actual color combinations of 

PATTON'S 
PURE LIQUID 

PAI NTS 
with condensed rules of harmony and eon. 
trast. Sent postpaid upon receipt of lOe. 
-free of our agents. "How to Inerea.e 
the SIze 'O� Your HOUM -wIth Paint," 
mailed FREE. 
JUES Eo PATrOl £0 •• Jlllw.ukee, Wis., U. S. A.. 

SUN·PROOF PAINTS. 

�. ��!:!tel��!!UB��I�.' proved automat c copying machIne. --" pr &nd for mUBtratea drcu/a,.. . 
. ' 

. 
JOHN H. ANDERSON, 

'J • 910 MonlldDock, CHICAGO. 

HAWKINS' NEW CATECHISM OF ELECTRICITY 
A PRACTICAL TREATISE ,.,� '" ' �� " . . 

��re�Fn=A!!.t:�an� 
r.,,:t��!=�����k bf'o�� 

I .. �7 •• ' .... I � • I 

.wld titles and .. dges. Strict-
�.�p.���n���o�: 

.-�� .. - _ . .  ' .. . . . .  63 Fifth A v'l"ue. New York. 

PORTABLE SINGLE RAIL SURFACE 
Rl\llway. -DetaiIR of .constroction and defllcriptinn of roiling stock of a new oy.lem of portable railway wblcb 
:r��:at��� u/:n tf�·O�';!pl�oa�. butv�ge�ge�I���':;��� 
��nl��e���Sfol�:nT�I��\t!Fh�g:rt:i��iI':,�M8':.�Tfr�� all newsdeulers. 

m 
/!end for description of our new 

. nO. 4 ;oot Wbttl 
Useful to tDe Bicycle Repahv. 

w. W. OLIVER, 
1 480 Niagara Sireel. Bulfalo. N. Y. 

A.W rIBEI 
ltlulIl1fnc[Ol'Y It;"r a h l h b c d  1 1 6 1 .  

LlIIAD PENCILS, COLORICD PENCILS. SLATE 
PENCILS. WaITING SLATES. STElIlL PENS. GOLD PENS. INKS. PENCIL CASES IN SILVER AND IN 
GOLD. STA'l'IONERS' RUBBER GOODS. RULERS. OOWRS AND ARTISTS' lIIATERIALS. 
78 Reade Street, New York, N. Y. 

Manufllctory .EstabUsbed 1"01. 

Cbt Sdtntlfit Jlmtritan 
PUBLICATIONS FOR 1 8 9 7. 

The prices of the dlll'erent publications In tbe UnIted States. Canada. and MexiCO are .... follows : 
RATES BY M� IL. 

SclentlOc American \weekly). one year. $3.00 
Sclentlftc AmerIcan Supplement (weekly). one year. 5.00 
Export EdItion of the SclentlOc Amerlcau (month-

ly) In Spanlsb and 1!lngllsb. • • • • • 3.00 
BuildIng EditIon 01 the ScIentific American (monthly). _ - - • • • • • • 2.50 

COMBINED RATES 
In the UnIted S .... tes, Canada. and MexICO. 

SclentiOc American and Supplement. • 7.00 
SclentlOc AmerIcan and BuildIng EdItion. • 5.00 
SclentlOc AmerIcan. the Supplement. and BuildIng EdItion. . • _ - - - - - • • 900 

TERMS TO FOREIGN COUNTRIES. 
Tbe yearly sUbscrlftion prices 01 SclentlOc American publications to fore lin cOIlDtrlp,8 are as lollows : 

U. R. Engllob 
Money. ::�e3: 

SclentlOc American (weekly). · • 1'.00 0 16 5 
SclentlOc American Supplement (weekly) 6.00 1 4 8 BuJI�:g!�g{})�f tbe. ScI�ntl�C A!"er: 

S 00 0 12 
Ex�':" l:���J!t�g{nt����n��cE:!�I�'b 3.00 0 12 

COMBINED RATES TO FOREIGN COUNTRIES. 
ScientlOc American and Supplement, • 8.50 1 14 11 

I citutific �mtticatt. 
Swing. J. D. Rinehort . . . . • . . . . . . . . . . . . . . . , . . . . . . . . . . .  SRI.617 1 Swltcb. �ee Kullway switch. Swltcb devit-... Owen It Bates . . . . . . . . . . . . . . . . . . . . . .  SRM'O Switch I'tIlUfI. A. H. �(·hrantz . . . . • • . • . . . . • . . . . . . . • . . .  iiHl.5m 

I 
Table attndmwnt • •  J.  :-:bauer . . . • • . . . • • • • • • • . • • • . . • • •  fltjl.tilil Tank. :-:ee "'11 I"h tunk. Telegra .. h . . . rill Ii II" . . 1 .  IIlIrry . . . . . . . . . . . . . . . . . . . . . . . .  SRI.III Tel;r:a�)::I� .. r.i.r.l:�l���:. �.�I.�:

.
���.� .������. ���' .. �:. ':':.: 5Rl.!lGl Telephone inJoltrulllcnt • • J. )0;. Keelyn . . . . . . • • • . . . . .  &;l,:i5U TelepholU! reed" t'r, \\' . • J. )Inrtotl . • • . • • • • • . • . • . • • • .  5Kt.4t1ti Tempernture rt.'j.lll lut llr. )0;. :-:. Huyt .. . . . . . . . . . . . . . . .  :>HI.a;"JIi Temperuturt.·!oI. dctt"rminillg hiJ,:b. J. U. \Viborgb 5li1.tii!.t Tie. See J(ul'c ur ('1'1. hCM line tie. �ack tie. Tire. b1t·�·(·h� • •  1. It. Uuiec. . . .  . . . . . . . . . . . . . . . . . . . . . . . .  MJJ,UII. Tire. pncullilitic' I·u!"hiun. ( .... "'ubel. . . . . . . . . . . . . . . .  5K1.:ltii Tire. vehh·h! • •  1. c. C 'lilt· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.ti)!I Tir�o�!!:����� �I.� . �·: I.� . ��'�:�����I�� . .  1:����I.I.I ����:: .:.:.�, [JM1.t�n 

�ggl: �: ��'. �tl:nk!��I.I�:: ..
.. .... : : : : : '. : : ' . .... : ....

.. .... : : : : '. : : : : : :  �':i�,� Tool shunk I·Hnn �ct ilfn • ••. 14 . .. ;'·UllJol . . . . . . . . . . . . . . . .  i".,I.:tia Towing 1t1,.,lbIlK·(·. \\'. U. �u\·cll . . . . . . . . . . . . . . . . . . . . .  i""iI.:iU\1 
�g�: N: t:· JI��.;ll���.����I�: :.: : : :.: : : : : : : : : : : : : : : : : : : : : : : : : :  ��::��� 
:f,g�.�IIII�.�·'\����. �i. i\. 'II��'�:�·I�:. : : : : : : : : : : : : : : : : : :  : : : .  �::'�i Track clt·ulwr. "'. )1. Hru"·I1 , . . . . . . . . . . . . . . . . . . . . . . .  :�J.2ti4 1.'ractioll wllt'cl. c. L. C. B.-ink . . . . . . . . . . . . . . . . . . . . . .  {JHJ.:.;,:�a Transfol'lIultitlJl lu.x. \""ftl ,,� Billier . . . . . . . . . . . . . . .  aHJ.3iU Trap. �('C ,,'Iy I rull. TrOJJe

t 
('HIHluit , ulld(�rl!roUllllt ••. B. (.ritrell . . . . . . .  r..Hl.2S1 

i�g�:erJol. �t '�\!.frt:�:";'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �l • .uO Tube. �I'C )Ictull i(' t ill .. ,. 
�?:t:i�\��;,:�:i,�;!·:::;!�·t: ·iJ ... ·I:\\:il�·fl·. : : : : : : : :  : : :  : : : : : :  f�ht?� 
Type fOIlI1t1Hr'� I IUIII I I • •  1 .  \\· .. !"t . . . . . . . . . . . . . . . . . . . . . .  {,,�I.:�'i2 
1.'ypewrih·r ulilwr. C '. c :. )1i1h·r .. . . . . . .  , . . . . . . . . . . . . . .  a,�I.tut 
Typewriter ur of hpl' lu'mtl"'" I'I lIt..HIII!'I. ut Int'llIucnt 

for. II. B . .. 'c . . ill'·I· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [."Q.2,;"H TypewritiuJl llutdlilw. (i, K. ,\JltIt�I'!"I I I I . . . . . . . . . . . . .  :)/'rII.:,-;O On rf"peil it flf Ilri('p. Typewril in.: IIHldlilH-' • •  1. I •. I .ut .. cl ... rty . . . . . . . . . . . .  [."'1.;'.;4 w," will !'oh il' f' l UI1�' 

Unequaled lor Easy Riding 
Wltb tbe Park sprllll/. the rIder Is rclleved from In. jurlou. Jar. wblch Is tbe only unplelLtUlIlt. feature about cvclinjl. 

Enllrely New 
Principle. 

Typewrlt lnJ,: lIuu·hi lu·. to;, Lt.�\'(·JoI" lIe . . . . . . . . . . . . . . .  ;-.. "'IJtkt( luhlre!'l!'l, H !"ucltllo Typewritill� nuu·hillt'. t-i. n. "·(·hh . . . . . . . . . . . . . . . . i.IMI ;OO :miUlble fur yuur wPiJ!ht. with the privUeJjl'e of rfl'tl1rn-Typewritim: III Ht..'hilH'JoI. UlltulllUtic t'utllltiull Ht· in&: it ufh'r :1 wppk'!'I triul. it unt entirely tlRt.isfn(�fory ; 
val��c�:��.'i:�I�· l\�·n��il�l;iJ:!I;i,��:::�ll·I:e· ";il'\;���: ' it: c .... r.ll'll .r,,-,� rull tu 11f('I 'UY (·Xl'r(·!'I!'I"'Ulf,"W�. uucl IIr'ou receipt (If �nlltl1e 

Smit h . . . . . . . . . . . . . " . . . . . . • . . . .  , . . . .  . . . .  . . . .  . . .  . . . .  r."I .r .. a w ill�·::�,;:�r,t,.(J!,�:'� �lil:ll !1�.t:.����I!.r�l�:�!'��/���'!�·l'.IJ�:�c(j;��·r Valvegpur. \V . .. �nJ:ht·r.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :.,I ,;"j'; I llIrtic·uillr!'o. C '. Z. 'i roh &-: ('0., Tellt·do. Ollio. Valve or (�tl(!k. hHII. I l. f·. :-:.(·hmhl t . . . . . . . . . . . . . . . . . .  : .. "'1.:;-;;' __ _  ... ___ � _._._ 
Valve rt.'JoIt.·1lfiuJl IIIIl(·hinf'. It. H. B'·l Ifoll . . . . . . . . . . .  {."'I,:,-;I Vaportz('r IlIltl C'HIII hll�t inn t..'hlUlIllt"r t'l .r IfI�t rult'lI111 moto ... K I·" . . il"ill ..... . . . . . . . . . . . . . . . . . . . . . . . . . . .  ""1.4 1� Price"� "BDOOKS" � �:�:fi�·:::;�:�f.i;: .. ·.Jt·I�[i�\;iiii,ii .. I�: : : : : : : : : : : : : : : : : : : t�\:�: $3'� JI-SPRI N� S EAT POST'� 
Vbl'nettillJ.! UI'INtruttll'l. K .... (�rar . . . . . . . . . . . . . . . . . . .  ;-,,"'I.:r.!' 
Vulcanif(', hnr41 \\"nl lll�. �h· .• IlIHt Iluumflldlirilill Tlw Ori�i"a1. Thf' nl'st. Thl'lI":"'II� in samt". �u"�titutc' fll'" "' iprdJolII IIl ,,� Kui llC'rJol . . . .  ;",,"'I.:U!' Ihl·. 1'.)"" .. . M.) .IIJul l .nIIJar • • ·it� 
Wagon. dtllllilinll. A. t·. :-:.ulllllwr . . . . . . . . . . . . . . . . . . . .  r .. ", I.:U4 all)' \\·hl'l'l. {'JIII llJoot' JIII}· Sllll.IIt'. UyHur 
Wagon. (hllll l liJlll. YC'rnipr &. C ·" !'Ik�· . . . . . . . . . . . . . . . . .  ;-."'IA4:, ... ·all'f liun·t han" it. will '11':.t'lItml iJ·jll/, 
W8Jl'On tuil .,mtl-. ('. It. Hurh'!'"!" .. . . . . . . . . . . . . . . . . . . . .  :."'I.:!S:! <.:. n Il.  - �tttisfflctinn Iitl1arantf>rll. Jn�i�t 

;:!C:;:
ul

��.���::�!
t��!!:�l�:r

l ... �!:�:l:����.',r��hl;r: · · · · · · ·  :*,l ':!!'-' 1 on h��::f.��·�r;;�;·;JI1�lht°i!OST\V���lCcl. 
W ashinJ.! lIIut'hiJH�. C. Bh·tz . . . . . . . . . . . . . . . . . . . . . . . . . .  r""'I'{II)!.1 ��l�.�tO�lII�':,:' q�n: •• :,:'�. :"�nl�ld�l�nR�.�.�.��. �-�C�·b:

I __ ��.����� Wasbina: lIu,f'lline�. wm�htllhN und wrillJ.! .. r�. MUll-port fur. I .• uhr ,,� Hm\'I e!'l .. . . . . . . . . . . . . . . . . . . . . . . .  [10"11 :,,..f --Watch . •  I �II will,IiIl,, "ll1rll l .  A. 1I111J11lllyn . . . . . . . . . £"'I .�1t BALL BEARING AXLES AND RUB. 
;::�:������:·,::].'·IJI)t�·:j!�;::.:·. : ·  . . ::. : : : : : ·. : ·. ·. : : '::. : : : : : : :  j.:�::t;� bfl'r '1' l re� - A  o:lppr read before fhe ('arriR�e Bllil 4ter�' 
WatertuJ.! th�\·it·e. �ttlck • •  J. �t�iler . . . . . . . . . . . . . . . . . . . {,,"'l.t�;' r.l�f ;1111�.a:t:1

·�:��II�·f·:
·!��" ;:� Il���I I��r��I�air��� nt�he:. �::'o�·hh:Ji WbWlnd�.yl(lo�:r: 'I)eIl{.r wbeel. 'I'ru(�t iutl w llt't.·1. beH.rinl:!" ailit 11Ilt'lI l1la r ic I l rp� i n  road \'ehi('It>R. Clln� 

Wbtmetrt't.· tlwl ('uulllhill th*,refur. A. n, \\�('''stt\r r.�I.t;:t';" �'l!lt!.r:1 1!�H�.l l';·;;.:�·llt���(' 'l'�J�:I:I��: � t���P����
f
:�J'fr�;ri Wind whtot,'I • •  J. \". PI)I)lln . . . . . . . . . . . . . . . . . . . . . . . . . . .  ["",I ,lil:l all J lt!w�II"�IIt'rl'. Windmill. �t.·u\·t-'I "'" JtU�N . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r""'I.:U I Window . .... \ • .  HrCt..·IIt' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;,,-,I.:!!'Itf Wlndoll' ""l1rd . . .. K O.dllU""I1 . . . . . . . . . . . . . . . . . . . .  '.'IA�!1 The Automat.·c Window jUf'k. n. \·unJ.! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .. "'I.:t!:, Wire ga ..  •• He JJUI' """ )li1l� . . . . . . . . . . . . . . . . . . . . . . . . . . .  {,,"'I.;".;'!' Wire. mlU'hine fur nutkinJ.! hur"� un . .... A, Fric'k ; .. "'l.:u.t Wire or t he like. lIIuehmef,.r �'Iirully i1nl.rtaJolJolIIIJ.!. L. Guchtu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r .... I.4;\!1 Wire sprillJ.!. rtuth'ut.."C1 ('uilt'cl • •  1. Ueuhwh . . . . . . . . . .  ;Jo'oII • .J;'-; Woodell JoItrlH't.ur'·M frulII hart.·tjuJoI. t·ll' .• l'ruH .. �t· 

Wr!ftcb�" ����'�tl�i�;r(.ii(:il·: · · · · · · · · · · · · · · · · · · · · · · · · · {""'I .r .. .! 

Wrencb, It . . A. Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r""'I.:.tt;i 

DESHt�S. 
Badge. F. Grny. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  21i,Ullili Badge. J . . A. "t, (;. A. )Junta:lflll,�ry . . . . . . . . . . . . . . . . . . . .  :.�i.�.�·. Bicycle rcur I lruckt.·t . •  I . �. C ·'. Iwlluu • . . . . . . . .  2ti.�1t\1 tl ' :!li,!IS� Bicycle JoIl'nt I lud. C '. K l'uJ!t· . . . . . . . . . . . . . . . . . . . . . . . . . .  :K�f-;S Book co,,·pr. \V. )1. nrhl k('rhll". . . . . . . . . . . . . . . . . . . . . . .  :!ti.!ltil BOI. W. ( ' . .. :"'t(·!" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :!li.!li l 

'-...Neostyle 
r::;-I(IIIU��e 2;�J.!il��rf��ti���)i�� t.y )I{!wt·ltintz, :-lO (·npies per min� ule. 'rhe mft('hine is eU14Y to ol l(·rnh·. U� nearly ull the work 114 dune nutolllutically. Refer­ClJef'N to leatl inJjl' concerns now 
u�'nv it. 
NEOSTYLE CO . •  96·102 Church Sireel. New York Clly 

How to Build 

Cbt WOrdtn fiitkOrv • 

• • ;ramt Wbttl 
A perfect cusblon frame wblcb destroys all vIbration, 

can be taken apart and reassembled. and In case of 
fracture can be replaced by anyone. 

.A Simple, strong, and rigid connection. No brazing. 
'l'be strongest and easie.t rIding wheel made. 
11 II it!'11 G " Ild,' R;"ycle In all It. parts. 

tbt Wordtll Hickory iramt £ydt Works, 
Syracllst, n. Y., U. S • .H. 

" COMFORT " , ..... -
SPRING SEAT POST. \\.. 

�&�eJ��ta���I�'iJ;b:::�� Price. . 
seat post. 1'\0 1II0" e " ou ,, 11 $2.&0 road... t'its all wheels and .ad· dIes. �end .ize of Old:d,oot. C. O. D. 

��,:-I��evee��f� ��:I('II .�M:,��.�III 
COMFORT SPRING SEAT POST CO. 
808 Atwood Building. Chicago. 

BICYCLE : IT:; INFL UENCE IN 
I l eulUI and lJiflease.-Hy <i. ll. Ihllllrtlond. )1.)) . .A Tal. lIar.lt' una In Lerest li lt[ JHiper In whicn the IIUOlect IS ex­hll.u�t ive',- treaLed t roll) ,he follHwml: ,tarrOItHtn ' S :  I. 'j'he lise Of t ile t:'y�le uy �ler!lHr:!'I in he-nit h. ::. 'J'lIe U!lf' of t.he CYCle b" J"lp.r�(1f1� cii:olt-Ilfillt>n C"nf:lIneli in �n F.S'fl t'l(' 
. .  , 1'I1WI('J\:\ !'l-PPPI.F.,\IIC,\·T, No. ' UO·":'. Price 10 cent". 
1'0 be had tlt tillS "mce 8'141 frnm nil newsuealer�. -_._.- ._ .. _ . .  --- ---_._-- ---------

--�--
8uh.crlhero to the !'1CIEXTU'((' AMEHTCAX and Scn:N. 

TU' le A:ln;HIf'AS 8t·JlPI •• �)rE�T. who wish to preserve 
their paper. for billd I lIIl. may obI alII tbe Kocb Patent 
�-lIe ut tbe ofl1<'e of thl. paper. Heavy board .ides. ln. 
scrilltion U Sclentlflc American " and U Scientific Ameri­
�Oll !'1ul'pleruent .. In I/llt. Price '1.50, by mall. Or 11.25 
at t1,js office. Address 

MUNN &. CO. , 361 BROADWAY. N EW YOIIK 

"I·n�n N i ne Cents Per Pound. L " A I/ood quallt.y for TypewrIter or otIIce Pap�r 'fr,�: 1:';1i1iW'l?:i�lrl'birG;��'PlffD"; 
" Cu., Rlllh(J8�E'I'S and eatalofro\:ue M.akers. HOI,YOKE. MASS .• U. 8. A. 
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Bicycle. tri(·\·(·It·�. und ,·plucilJctlt'!". �, :-:'nel1eu . . urJ( 

� COIlII 11tll\' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �f.H·'!'j Bicycle!'. \"pll;(·i)lech·l'I. tUlld"III�. unci urticll'� u�· I cessl lrv tlWft..·tu. )fUIIII)('('C\·(·It.· com .. lluy . . . . . .  2!1.!r� .. . candy. peilllllt lIIulm"!"c·!oI. ,\. �. ·l'hcll·l'4 . . . . . . .  · · · ·  . .  · ;?I.f.!II:! I Cyclom,·tt.·.·!". \�cc�dt'r )lunllfuc·tllrinll ('um)lUIl)' . . . . .  ;?I.f,!r'!; 
Deeds. )(.".:ul hlunk�. und utlu.·r dut.·lIl11ent!ol. �i, I I .  Pond. . .  . . . . . . . . . . . . . . .  , . . . .  . . . . . . . . . . . . . . . . . . . .  �'.�I(:;t Hair. pre)lHrut.iulIR fur tlu·. C i ,  ('. Hurduy . . . . . . . . . . . .  ;?I.f,�II:' Knit Jjl'{t1 l'1� c'uIIlJllouly knuwlI U1'4 .. uluhinutiun 

"The Scientific American 
Building Edition ." 

Each number Is Illustrated with a rn/oretl plate and numerous 
bandsome enw:ravinJjl's made dirtC't. Jrom. ,,1rntograplls oj buildiJlgs. 
tOJl"etber with interior views. rtour plans, deKcription, cost. loeaf.ton, 
owners' and nrcbltects� names and addresses. 1'be Ulustrati(tDs 
include seashore, southern. <"olontul and city residences. cburcbes. 
scbool_. public buildings. stabl"s. carrla"e houses. etc. 

All wbo contemplate buUdtng, or ImprovlOll bomes or structures of any kind, bnve In tbis handsome work an almost endless series f,t too latest and best examples from which to make selections. thus savIng time and money. 
PUBLISHED MONTHLY. SUBSCRIPTIONS $2.50 A YUR. S'NGLE COPIES 25 CENTS. 

• 'or SBI� a.t �11 ."�w� �:�3S;.es_ M UNN & CO.,  Publishers, 36 1 Broadway, New York 
THE CHICAGO DRAINAGE CANAL.-
IJc�crlpli"n 1 I t" :t �re:lt enJlinl'errn)l work IInlh.'rhtkell to 
�V�t\�6ti I� �::r �: �rll'.;��: tll(�"'!���li ;:�dtl:� ���r;'�':;��I�! :�l;r.�r.: ('AX �1· 1 ' 1 ' r.1-:)I ";XT. No. J .. . '. Pricl' 10 cents. '1'0 be had at t l r i� I Itti('e and ffom all new!'ldeal ... r�_ 

SO SIMPLE A CHILD CAN USE THEM 
S U N A R T  

IUA GAZINE (!A ItIE RA .  
F"ldhlll C"mf'rn ... 

�!I�llf&!. rn.�::�'::'rtISJ'�ig� �� 
:l'A rict IIrp . ..... 

tr �end 2 cent stamp for IUuslrnted Catalogue. 
SUNART PHOTO CO. 

-The Finest 
Hand rtade 

.stogie Clga,s-

Kn�
u
��.,� ��t'����I�l���t 1\�Ot�:i�r):.· 'liii,iPf'weni-: ',1 i�·I.i � �I.!")li 
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are as delighlful a smoke as any man cnuld ask 
for. Fine. trag-rant Natural Leaf Tobacco, 
skillfully J:fown. s�leCledand cured. Al>sululely 
rure; nu arlitidal flavoring. coloring or drugs. 
Money back if nut satisfied. From your dealer or 

100 for $2.00. 
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Paper )lrintinJ.!. writinJl. wrllPllirll!. und �Ilrfu('(� ! h:\ll :II t il l": 1 ,I1]('c' alit! f l l llll :III nt wJo;dc'alt I !'. 

coatt.'cl. Bill & C 'f lllin� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2!'.Hlr! Rubber "Ulft� und �hu(·�. nu�tHn Rllhlwr �hu(� COmlllllly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �I.!I("", Saws. E. C. ,\t kinJol ,� f'l Imllllllr . . . . . . . . . . . . . . . . . . . . . . .  �I.!I'�'!.I Shirts aud \\'Ui�tR. nH'n'� ul1cl "U\·�·. J. H. ,t �. Ballill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .. �'.!"'i 
soar:rf:,'� �"I��::!,rll:;rl:I:�I.1 �:t:�I ... I:I.� •. ����(.��l.I .���I�I.).f.,�:: 2!l.9I I Valves. JoItflum Hlitl wutc'r. "'uil'' 'ank� Cumllllny . . . . .  2!'.!I2.'" 
�����Ij�\r�·�;�����M!.(:. ��.\:t:��: : : : : : : : : : : : : : : : : . : : : :  �::i�I�� '1 - - ----. 
Wbisky. R. C, ,\ . . �rlH'thy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2!'.!l20 A L CO Whisky. nUllrhun ( 'lItlllty l .i�tilliIlJl ('Cllllpuny . . . . .  2! •• !r.?l Whisky . •  101m f )!'I"ul'n'� �nnl'> ,,� (·fllIlllunr . . . . . . . . . . .  2!l.!r.!2 WIne. slill. Clemellt '"' n., . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2l1.UI9 1 

PRIXTR I 
H Unl"".e,1 �tate" F.:tprpM� Cnll Card," C. H. ("rosby . . . . . .en 

A prlllfPd ("np)' of th� Rfll'�iflcatil)n and c1rn�inJl.of 

}totor controlled from bow. Valve movement. 12 to 1. 16 to 00 ft. Launches. TwIn 
t'i���':.:dsJo ... b�i��t�o Ilc!j,"��� enJtinf"er or pilot required. 
�1:�I:I�����!�tr I:�r;:�!�r Gasolllle u.e,l. No dlsullree· able vi brat ion. 

g:r Sfll'/ 10 fenl8 in .f amps 
Jor 1897 Catalog" •• 

• fl. Jersey Av •• Jersey Clly. N. J .  

Prepaid. anywhere in the l'nitf'd States. Sample box (12) po,t"aid :-IOc. 
EMPIRE TOBACCO CO. , Wheeling, W. Va. 

ITOR ��OMOGUL 

--r- - -------------------
ACETYLENE APPARATUS. --ACETY· 
lene nllllloer nt the !'(·I Y.�TIFH' A :\l Y.It1C'AS  :;:'(·PPL1C· N "�ST. de�('rihill':. With 1'1111 i l ln�t rat lffn". t he nwet rf'cent. �Inl ille. ur hOllle l IIadt· anl1 (�umlllercr:ll npPlIr:H U9 for tleneralilla.: uCet flpne lin r h� lan:e and "niHil ACtde. 'the ,l'tl� :ttll nU\11e t"ur Hlltl l1�ed hy r he nllcro"copie1 und !ltudenr.: iUl use I n the IIWIlIC luntel·n. ' .. he new l4""'rench tnble I:lOln n l :tkilll: itM Hwn H.f'et ylene. ('ontninfl<d in 
�CIR�TIFI{, ,\ :'\I F.HICA� f:.t'P" J.E)IKXT • .f".iH. 1 0.;'. Price JU cent !I. To lJe had III I Itlir.�. SclentlOc American and BuildIng Edl· '. tion. • _ • • • - • • 6.50 

any pat('nt in the- fl lr('gnlll� hRt. or uny pnte-nt rn I lrrnt tAsued silH'(' I�i:t. will lip furnished from thiK offlt...."e fur 10 cents. In urdt'rinu 1 .leuRe Ktute tbe name nnd number of the )lut(lnt 11(,!"in'd. nnd remit. tu ltunn & Co .• am 
9 BroadwuV". �ew Yurko 8opecln.1 rates will be Iliven where a larJjl'e luimber of ('u(.Jiesare desired tit uue tillle. SctentlOc Amerl""". Scientific American Supplement. and Building EdItion, • 11.00 2 5 

IT p<1lf1Mtlmrau RatuJOT Six Mootho. 
The above-.... _ lUclude i>Osiwre, wblcb we pay. Re­

mit by postal u1"Upre88 IDOUI,y order. or draft to order 01 
.\lNN .· CO .. $.e1 Uroadwav. New York. 

v���t}�:;�II�����nt·l�en;��e"n�rc,I�: l;,:����e� �t!h1u��: Iloing 11.-t .• )lrcwldect t hpv nt"f' "implp. nt u co�t Hf f4fl each. 
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1 �e�.�ili:,�e R'�� .. ��rJ:� Yor� Other furelgn patentll may a18U be obtalnll4. 
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