
�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information and not for publication.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 LEVELS 

... ""'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 V ENTILATING 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) 
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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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