
Marine Iron Works. Cbic9.2'o. Catalollue free. 
For hOisting engines. J. 8. Mundy. Newark, N. J. 
.. U.S." Metal POlish. Indianapolis. Samples free. " 
Yankee Notions. Waterbury Button Co .. Waterb'y. Ct. 
Metal Novelties wanted. Bliss :'t1etul Cu .• Prov., R. I. 
Write Baker Mfg. Co., Racine. \Vis., about pushing 

any new article. }1'acilities excellent. 
Handle & Spoke Mcby. Ober Mfl!. Co .. 10 Bell St., 

Chagrin Fans. o. 
Machinery designed and constructed. Gear cutting. 

'J1be Garvin Machine Cu .• Spring and Varick 8ts., N. Y. 
�'erracute Machine Co .. Bridgeton. N. J .• U. 8. A. }(ull 

line of Presses, Vies, and other Sheet Metal Machinery. 
For Sale -Patent. foreign and domestic fights Acety

lene lienerator. Absolutely new invention. Never 
shown. Address immediately ,. V," Box 15 36, N. Y. P.O. 

NEW llOOKS, ETC. 
AMERICAN TELEPHONE PRAC'l'ICE. By 

Kemster B. Miller M.E. New York: 
American Eleetl'ician Company. 1899. 
8vo. Pp. 458. Priee $2. FOR FINE, ACCUItATE WORK There is quite a literature on the �elephone but most of Send for Catalogue B. 

them are bopelessly out of date aud the practice tbey SENFCA FALLS MFO. Co. stand for is arcbaic. Tile present work deals witb tbe 695 Water Street, 
sllhject ill a masterly way and tells exactly wbat tbe elec- Seneca falls, N. Y., U. S. A. 
trician �isbes to know about switcb-bo�rds and .otber I AMERICAN P ATENT�. _ AN INTERperplexmg pomts 10 telephone work. It Is an admuable e�ting ami valuable table 8howingthenumberof patents hook and iEt profL1sely illustrated by diagrams and half- granted tor the various subj.ect� upon whichr.J!etitions 
tones taken from the objects themselves. No phs-se of ��vr�:.en�����oe� tfhe ��f���:ICdO:�E�lCA�ew�� the subject seems to he neglected. 

r6i�����'a�d'fr1��TI.ne�r�g:a}2r��nts. �110 be had at 
A MODERN SAFETY BICYCLE. By H. A. 

Garratt. Londou: Whittaker & 
COlllpallY_ New York: 'rhe Mac-
millan Company. 1899. 16mo. Pp. 
224. Illmtrations and plates. Price 
$1. 

The literature in book form upon tbe bicycle i. far 

�ENGINE.&'F0011 MACHINE SHOP OUT'ITS, 
I TOOL5ANOSUPPlIES."-;", f' ' ATHEs. )[BASTIAN LAM (Q'�?�������,'.;' 
BARNES' 

NEW FRICTION DISK DRILL 'l1be celebrated" Hornsby-Akroyd " Patent Safety Oil from being extensive. The present work was intended Engine is built by the De La Verg-ne Refrigerating Ma- to help riders to understand their machines and with the cbine Company. Foft o f  East l3Stb Street, New York. 
FOR LIGHT WORK. 

118M Thc8e Great AdYBntag'eSI 
Tbe speed can be in!ltantly changed from 0 to 1600 without aid of the working drawings, mechanics C'ln lJuild their 

'l'he best book for electnciR.ns and begill:p.ers in elec- own machines if they desire to flo so. The principles 
tricity is "Experimental Science," by Geo. M. Hopkins. underlying the construction are clearly expressed. 

��O��l�;, o�i::;f;���a�e!f�L:,°rh�: =��\I��tC�� r:r�:d��"� within its l'"a.nge-a. wonderful economy h: time and gnat saying in drill breakage. � Send for catalogue. By mail. H. Munn & Co .. publisbers,311l Broadway, N. Y. ::. _ _ -'=-"=-::.._-'-__ --'=--= ________ ===_ W. F, .& JNO. BARNES CO., 

HINTS TV CORRESPONDEN'fS. 
Narne8 and" ddre88 must accompany all letter. or no attention will be paid tbereto. ThIs is for OUl information aud not for publication. 
ICefereu('es to former articles or answers should give date of paper ami page or number of question. 
In IJ .. j rl e� not answeretl in reasonable time should ·oe repeat.ed : corrt!8ponden� will bear in mind tha� !1iome answer� require not a little rC8earch, and� tbough we endeavor �o reply to ail either by lette. or in this department. each mu�t take his turn, 
B" yer .. wishmg to purchase anyarticie not adverl;ised in our columns will be furnished with addresses of houses manufacturing or carryine" the same. 
SI,ec1al U' rUlen InforlnaUon on matters 01 personal rather than general interest cannot- be expected without remnneration. 
ScleutUic " .. Ie ricu 11 Sit pplernent_ referred 

to may be bad at the office. l'nce 10 cents each. 
BOO�" referred to promptly supplied on receipt 01 prIce. 
iliineral .. @entfor examinatIOn sbould be distinctl) marked or labeled. 

(7844) J. A. 0. writes: I connected the 
Wh�alstone bridge with rheostat on one side and a smail 
piano wiTI' ahout t.wo feet long on tbe otber. Tbe cur
rent used was from a small storage battery of four cells. 
When tbe piano wire is plucked or bowed so tbat it vi
brates, giving out a musical note, tbe needle of tbe gal
vanometer turns in a direction indicating decreased i'e-. 
sistance in the wire. Will you please explain the cause? 
I was trying to prove tbat tbe "ire would be warmed by 
viorating, but get !be oppoeite result. A. We have 
verified tbe statement of tbis correspolldent, and find tbe 
same result, with a brIdge sensitive to Iilrro ohm. Wheu 
the wire is stretched it shows great:r resistance due to 
its elongation, 8S it should. When the wire was allowed 
to vibrate, its behavior seemed to vary with the rna teriaI. 
A steel wire showed a decrease of resistance while a Ger
ruan sil ver wire showed little or no p.:rceptible alteration. 
Now since the t�mperature c-oefficient of German silver 
is very small. and that of steel is quite large, we suggest 
tbe theory that tbe decrease of resistance is to due cool
ing while vibrating. 

(7845) W. M. B. asks: What will pre
serve gill nets (made of fine gill twine) used incatcbing 
.bad in tbe . waters of Delaware Bay ? We have been 
using Hme water as recommended. but it does not seem 
to have the desired effect, as the nets become rotten be
fore one season is ended. A. I'rhe following treatment 
is tlaid to preserve nets for a long time in a good condi
tion: Soften 1 pound good glue in cold water, tben dis
solve It in 10 gallons of hot soft water, witb � pound 
curd soap. Wash tbe nets in soft water, tben boil tbem 
in this for two hours, press out excess of the liquid and 
bang up over night. Tbe second batb consisto of alnm, 2 
pounds; water, 5 gallons; beat nearly to boiling, and im
merse the nets in this for about three hours, then press 
and transfer to a strong decoction of oak bark or a solu
tion of sumac in warm water (water, 5 gallons; sumac, 8 
ponnds), and let tbem remainimmerse<tin tbis for forty
eight hours or longl?r, if convenient. 

(7846) W. D. H. asks: 1 What is the 
smallest E. M. F. and current whicb will produce an arc? 
A. 'J'be counter E.M.F. of tbe arc is 3'i volts. Hence a 
voltage greater than tbis is necessary. For direct cur
rents at least 40 volts must be had. For alternate cur_ 
rents, DO volts is the minimum. Five amperes may per
baps be taken as the minimum cnrrent. 2. I would like 
to produce a small arc Iigbt with tbe sm.llest po,sible 
size of dynamo. using the best ano most efficient mate
rials, and built into the most compact form; what would 
be the approximate size and weight of such a mac' ine? 
Please give me an estimate, at least, of the Eize of such 
a macbine. A. Tbe dynamo wbicb would Iigbt sucb a 
lamp, would require about a half horse power to drive it, 
and may be taken as of about the size of a balf borse 
power motor. 3. What current is required for the manU
facture of calcium-carbide at about 60 volts? A. In tbe 
electrical furnaces of the carbide works at Niagara many 
thousands 0 f amperes are IIsed. We do not know tbe 
minimum current for producing carbide. Twenty-five 
amperes will enahle some work to bedone. 4. Whicb is 
tbe most suitable for tbis, tbe direct or alternating? A. 
The direct current. 

(7847) H. H. S. asks the cause prodnc
ing "Jack ·O-Lantern." A. The ignus fatuus is tbougbt 
to be due to tbe spont3neolls ignition of a small jet of 
phospboreted bydrogen, wben it comes into contact 
wltb the air. This gas is evolved by tbe decomposition 
of matter in swampy places and rises to tbe surface of 
tbe water wbere it takes fi.re and burns witb a pale Iigbt. 
In tbe nigbt this may be Been from quite a distance. 
It bas always alarmed tbe timid and superstitious, but 
it is in reaUty a very pretty chemical experiment. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

MARCH 13, 1900. 

AND EACH BEARING THAT DATE. 
I See note at end of list about copies of tbese patents.l 

Accumulator. II. Leitner ............................ 645.478 

1999 Ruby Street, Rockford, Ill. 

FINE WORK No machine on the market can e�ual our No. 00 Hand Bench Milhnll' Machine with two speed counter. 
��!f����:J'�':I"i:r.,�f." rd'a':t�';f�� take same size chuckS and other attacbments as fit moutb of bencb Jathe spindle. Traverse movement of table 7 Incbes. Fuller description in free illustrated booklet. 

The Pratt & WhitDey Co., Hartford, CODD. 

THE HALL 
Acid coolingtower,C. Ruggaber .................... 645.235 BRASS PIPE WRENCH Adhesive compound, V. M. Bouthillier ....... , .... 645.1fH • Adjustin� device, G. ll. Petscbe .................... 645.211 AdvertislIlj< born bsbeU, J. 8caI011a .. .... .......... U45.1;�'> I A PERF ECT 'I'OOT. Advertising deVice,

. 
K A. Powell .................. 64i).:mO WITH FRI(;TION HIUP, 

!i�;Z�!����'s��r��.It5.�ct�i���.���:::::::::� ��J� Bus,inlls for all sizes and shapes. Am�lgama�ion. separator for gold and silver by. . HiJ!hly polished pipes made Ii: A. RI.der ........ ?' . . . . . .  ..... . .......... . ... f!45.1� up witbout scar or injury. 
1:����.npcgst°tioie�'B�L.s;uet�re?·. �'. � .�: .��'.����::: �:�2 For Circulars ana Pl'ices 
���kh�g:;:J��f.a��'o�i,,;,·.�.����.I�::::.:::.:::::: :!!�J�l WALWORTH MANUFACTURING CO., 

�:�m,������W'. �.o�b\Ye�:��i�.�t:::::::::::::: �:N!� t28 TO t36 FEDERAL ST.. BOSTON, MASS. 

���� ����':,�ft�·bfe,5�0�:MCG;.egOr ... :::::::·:::::: :l!E:�� � � N I eKE L BearinR. anti friction. I. Moss . . • .  ,., . . . • • . . . . . . . . .. fi45,aml «1:2 AND Bearinj<, sleeve, C. H. Rayle' .......... , ............. �4?,:1H1 i!l5 Electro-Plating 
g�as;�r��e��t1����eB�it.�����, .�: .�'. ��bb.� :::: :

.:: :l!�:m �" Apparatu8 and MateriaL Bicycle. K. Kiefer ........ ; ..................... ..... 64.�.4.74 �; THE Bicycle, Lounsberry & Winn ................... .... 645,2m �1l5 Hanson & VanWinkle 
�:���:: ��i:i;lg "!;e�h:�r��: A:'j\: B�o'wil:::: :�: ::: tg:�t� gci Co., Bicycle fan attacbment,J. A. Mills ................. 645,4821"'8 Newnl'l •• N'. J. Bicycle, folding, H. L. 'l'rebert ................... .. 645,145 "'� 136 Liberty St., N. Y. 
�:ml� =:��\��'A'bl��������d�·:�·.��.���::::: : :::. :l!Ht?: . �2 ilO & 32 S. Canal St 
Bicycle su�port. F. Barry ........................... (;45,:14;; CbicRl'o. 
Binder, unitlOj< tablet, J. �'. Mallet ........... , ..... 645,111 Bismuth or antimony from their sulfid ores. hu-mid process of extracting- the metals. J. Ranald ............................................. 645.400 Buy TeJephon 

,Blanket retaining means, a\limal, �'. II. Mitcbell.. �45,31;S THAT ARE GOOD .. NOT" CHEAP THI NGS," Bo.bbm holder. G. A. 91ark .......................... 645.411 '11he diJJerence in cost is little. Weliuarantee BOiler.- See.Steam l?OIler. . our apparatus and guaranwe oureustomeI'!S Bolt operatwg deVICe. automatIc. H. C. Stock- . against los8 by patent suits. OUl' guaran. well . ........................ : ..... .................. �45.4Bl tep and instrufaents are both good. 
�ggtl�gia'i>': �����cJf����i.I�].g.bla.�k:.�: �I.���::.: �:g:t�i I WESTER N  TELEPHONE CONSTRUCTION CO, Books, bindinj<, C. E. Scarse ......................... 645.301 250·254 South Clinton SI.. Chicago. Root or sboe, W. N. But�on .......................... f!45.0681 Laroest Manufacturers of l'etephones 

�g�fl�g s��fl�·6.t�:, Jt:���d��. ���, .��.���� .�. ��.��I.� �:�:�� excl usively in the Unitra Stdlte.s_ 

�gm:'n��kEf':{,\r�i;rt:;�Jgiri·e.·A::i."RudoyPb·.: . .'.: ��:;1/;�. MAXIMUM POWER-MINIMUM COST. Bottle wasber. C. 'if. &. H. B. Fiscber .............. 645,389\ If you use a pump for Bra�:;� b�:�e�a�e��I�I��eb:la;reake�iCycle brake. ��e{r �8r�u a:?8b:!:!e�� Brake indicator. W. D. Rogers ............... ...... 645,494 mash. tanner'" liquor. Briquet,C. F. Hood ................................... ��,R6l cottollseed oil orfi.ut�s, 
���:b?t�'b�V:��b�mde�i.��:.C:�IU.��:::::::::::: g!N�� TU�R��W{YeWMP 
Brooch. J. W. SImmonds ....................... ..... H4OJ.302I' bot or cold, tbiCk Or tbm 
Buckle, sbaft and barness, J. R. Boyd ........... .. 645,064 wbicb does tbe most work at. Burner. See Refuse burner. the least expense. Simp Iv Button. E. W. Silsby .................................. f,45.1!121 constructed. Can be run at Button. collar. J. H. }i·inley . . . . . . . . • . . • . . . . . . . . . . . .. .  645.079 any desired speed. Perfect-
��ng�: �\}�.�: 1·1I���k.�:::::: ':.:::'.: .. :: ........... :: tg:;� : �{lfl��a��eik���.P"Cesfe"c�� �n.::::��f�f£.abb�·ta��.d}r�:: 
�:I�\�':n I����i�' :�p����g�eioj.·treating: f' voii 

645,501 
; TABER PUMP CO ., 32 Wells st .. Bullalo, N.Y ., U. S. A. 

Orlowsky ........................................... 645.42Ii NEW Calcium carbid bolder, Wbite & Gilbert ............ 645,15 2 BINOCULAR. Camera. kinetographic. Lee & trurner ..... , ..... .. 645,4771 Camera, panoramic, N. Tbomas ..................... 645.276 (The Triilder.) 8:�er�ereetA't�:��gmeChanism. A. W. McCurdy .. 645.370! S 11 I M Can cleaning macbine, C. W. Sleeper ............... 645,m8' p;:':er�la3.�get'�e�:::est H�I:i Can opener, A. T. Beckley ........................... 645.OfiO glass. Send!or Circular', 

8:� ���fi,;'Ii,�.�-.i��fd����l:::.:::::::::::.::::::.: MN:� QUE EN&; CO. 
Car coupling, E. F. Pendexter ........... ........... 645,1?3 Opticat and SCi<11tAjlc rnst,.",.. 
g�� �����it�1..�����:::::::::::::::.::::::::::::::: �:� m;me W<>rk8, 

1010 Chestnut Street. 
8:�'8��t�:ev�s�b��:�:·i;:8c1ieiieiJ:ba·cil::::::::: .. ��:�I� :NEw YORK: 59 }O�i1th Ave.. PB1-LADltLPHU, PA. Car seat, walk over, Deverell & Lake ............... 645' 4621 �ar tiPple for mines, automatic, C. H. Williams .. f!4�,Il>? HOW TO MAKE AN ELECTRICAL car wheel, raIlway band, W. J. Wllhts .............. �40,1;jlj Furnace for Amateur's IIs e.-The utilization of 110 VOlt Cars. e1ectrIC l�2'bt1Dg apparatus for raIlway, . p.lectric circuitR for small furnace work. By N. Monro e Preston.& 9"111 ............ .......... ........ ... 645.212 Hopkins. Thi� valuable article Is accompanied by de-Cars, ell?ctrlc lIghting apparatus for railway. W. . tailed workingdrawing-s on a Jarge scale. and the fur-F. RIchards ... ' .' .... .......... . ................. 645,216 na�e can be mnde by any amateur who is versed in the Carbon sbee

.
t bolder, 1 \IIacFarland ................ 645,4!X,l I use of t.ools. Tbis a rticle is contained in SCIENTIFIC Carbureter,E ',A. McAlhster ................... .... 645,480 AMERICAN 8UPPLEMENT No. 11S'l. PrIce 10 cents. Carbureting, E; A. M9Alh.ter ....................... �q.4?5 For oale by MUNN & Co., 1m Broadway, New York City, 

g:���ag:e��Vgc�· g8�: Dp��i�g: ca·s·e:···· ........ , 5'a,2;)1 or by any bookseller or newsdealer. 
8me��rA�03.kt'i:;c::.�:.�:.:�.���.�:.'.· ..... ·.:64K:i8i;·to g!g:Tl� --- The New Yankee Drill Grinder Cattle jofuard. It. V. Wallace ............ " ......... 645.240 8dentlftenlly Co,.,.eet_ Catttloe'bloe pwreovrnentofln�thbUe'ng 8eaDdds,buotftibnogr'nelteCs ... d.eSv.iAce. The only drill grinder ever made requiring h hut one prt:!iminary adjustment. Gage Jaws, 
cen����aj.(i.'boat: <5: i:smith:::::::::: ::: ::::: :::: �:g�� '"·��;:;;.:ntoot;h� t;'I�cd��un��,� :);:;:!�: Chain, R. A. Carter ................................... 645.202 dbtailll'ri instantly. Drills cut like razors. A Chain. watch. S. H. Warren ............... .......... 645.149 lJOY ean use it. 11'011 Worker8.: This Chair and tablet, combined. O. S. Jennings ........ 64fi.102 machine will pay for itself many times eaf'h Chopper. See Cotton chopper. year. Correct work impossible without it. 
g�g"�tb�an�?�:�elcbine. N: 'D'u 'iirui:::::::::::: � ::: g:g;:J� W�}�IE ��LL�Jt tl�I�,IG� (l�� •• , Clgt�c�����.i�� .. ��.�. �.h.��.i��. �.���i.��:. �' .. ��.��� 645.180 250 A:;l�::loAt;,��i!:I�:���: Mich. 

8i����lI.:'i,;;:g;t{�p���e�p�y&gK��:Cbii;�:·i··s: 645,399 A. W. I DE R Be eman ............................................ 6t5,287 j , • . Cleaner. See Grain cleaner. • '. l ... ' 
8lg�� ��:�;';"·:;'·o�i·�cia�tccabe::·",::,: ::'.:: '.:::: :tl�Jl1 iUaunfactol'Y Established 1701. Clod crusber and pulverizer, W. F. Sboup ......... 645.336 LEAD PENCILS, COLOR I"D PENCILS, sLATE Closet. See Dry air closet. . PENCILS, WRITING SLATES. S'l'E�:[, pgNS, GOLD Closet seat, B. Holz . .................................. f!4�,2!iO: PENS, INKS, PENrlL CASES IN StL\,ER AND IN g:���b�Uf�\�rio�: �eSllPi�g&ek��t(;ii::::::::::::::::: �gJn i GOLD, STA'l'IONI!RS' RUB BER GOOnS, RULERS, 
Clutcb. friction. J. Monkbouse." ................... 645,483

1 
COLORS AND AWl'lS'l'S' MA'I'ERIALS. 

&;:'r�'c�'it����le'da:��'a��t�;.,Pu�lf��;;e;.· .. ::: .. ··· .. :: .. : :m:�!tl 78 Rea�e Street. • - - New York, N. Y. 
Coin delivery devic e. J. M. Butcber ...... ......... �5.a.'l! iUauufaClOry Established 1'61. COIn detector. T. 1. Porter ....... .... .. '.,.. .. 645.18:1 COld st,orage apparatus or system. A. J. rl'tbbits ... 645.4(Jj' Collapsible tube, F. Stobr . ......... " ...... ......... 645.4;l2 Combing machine, Wenning & Gel'!autf ............ 645,410 Composition of matter. W. Prampolini ............ 645.a31 Concentrator, J. Mauldin ........................... 6'5,533 Confectionery display and dispensing case. F. I.J. Daj<j<ett ............................................ 645.504 Cooker, feed. F. Rippley ............................. 645.4112 Corkscrew regieter. H. Maske ...................... 645.401 
g���er���;';;/8t�lie���Wliiie·& 'ili,ier:::::::::::: g:E;�}� Cotton, apPSlratus for unbaling and olending raw, Ecroyd & Marsden.... ... ................ 645,167 Cotton cbopper, D. C. Davia ......................... 645,350 

Cotton gIn, roller. J. E. Cbeesman ......... . ...... 6'5,288 Cotton piece goods, fixing the finish on, M. 8. Sbarp .............................................. 6t5.237 Cou piing. See Car coupling. Hose coupling. Ve bicle reach coupling. Cream separator, H. Wbltlock ...................... 645,242 Crusher. See Clod crusher. Cultivator planting attachment. S. W. Nelson .... 6(5.326 Culvert, M. C. 'l'rumbull .............................. 645,146 Cup. See Grease cup. Current meter. alternating. W. H. Pratt ........... 645.125 Current motor. alternating. W. U. Rhodes ........ 6(5,130 Cut off and light extiIJ,lzuishing apparatus, time. automatic. H. L. Groome ............... ........ 645.258 Cut Off, automatic, G. Christensen ........... ...... 645.06H Cutter. See Cloth cutter. Thread cutter. Cycle seat, T. D. Wilgus .............................. 645.412 Cyclometer, L. J. BurdIck ............. . ............ (;45,201 Cyclometer or registering mechalllsm, L. J. Bur-dick ........................ .. ".. .. .... ......... 645.:mO Dasbboard, binged, Alexander & Reynolds.645,052, 645.(15 :' Defacatiug apparatus. liquid. K W. Deming ...... 645.2f10 Deli ntin� ma chine, J. J. Ifau Ikner .................. 64;,).1; �I Dental broach. I •. A. YOUll/l ......................... 645,:l45 Dental separator, E. Wishart ....... ................ 645,413 Desk, scbool, HOliman & Fields ..................... 6'5,098 Detector. See COin detector. . 
Deterllent. J. Pirard .................................. 645.373 Dice, W. Mapes ......................................... 645,112 Disinfectants to water closets. ftoat attachment, for automatically feedinj<. H. �'.Jones ....... . 645.�06 Display rack, H. M. Greener ......................... 645.25 7 Door hanle'er, L. A. Hoerr ............................ 645,0!14 Door, slidmg, L. A. Hoerr ........................... 645,095 Drawing board rest, H. W. Roberts ................ 645.217 Dredging macbine, L. C. Eisenbut .................. 645,803 Dress shield fastener. G. W. Ferguson ........... . 645,077 Drill. See Boring drill. Dry air closet, G. R. Scates ................ ......... 645,495 Drying apparatus. C. Mallinson ..................... 6j5.366 Dust collector, J. E. Mitcbell. ...... ........ 645,322, 645,31>'9 Educational R.ppliance. M. Thruston ................ 645.440 Electric circuit controller. B. N. Jones ............. 645.103 Electric lighting. producing incandescent mate-ri als SUItable for, G. A lefeld ..................... 645,198 Electric meter. I.J. C. Reed ......................... . 645,126 Electric metering system. IJ. C. Reed ..... 645.127 to {j45.l 2� Electric motor control. W. R. Uamlen ............. {;45,088 Electric motor control, �'. A. Merrick ....... 645,116, �45,m Electric motors. apparatus for control of. \V. R. Hamlen ............... ........................... 645,089 ElectrIC motors, starting asynchronous and syn-chronous monophasic. E. Cuntono .............. 645,247 Electrically treating matel'ials. E. G. Acheson .... 645.284 Electrode. battery, �'. K. Irvinl< ..................... 645.261 Electrotyper's furnace. B. F. Jackson .............. 645.296 lClevator. See Siphon elevator. Enameling table, C. A. Sie v ert ...................... 645,5 17 Enamehng table or machine. Hoelscher & Clif-ford ................ ............................... 645,393 End gate. O. H. Watkins ............................. 645,241 Engine. See Gas engine. Rock drill engine. Rotary eugine. Steam engh,e. Engine igniter, explosive. L. Jones. Jr ... ......... ('>45.398 Engines. automattc cut oft· for. J. B. OpsahL ...... 645.122 Engraving machine table. N. DEdrick .............. 645,164 Engraving machine tool grinder. N. Dedrick ...... 6j5.165 Evayorator, A. P. Merrill ............ . ............ 645,5R1 Excavating macbine, J. H. W. Libbe ............... 645.175 Excavator. self loadwg. J. W, Weaver ............. 64.j,44;-{ Eye�lasses. ��. M. rrhompson ......... , . . . . . . . . . . • • .  64;).a;��1 Eyelet, L. A. Roberts ......... ...................... 645,1:1;\ F abric. See Woven fabric. Fans. hanger for plectric ceiling. Ayers & Groth .. 645,05 7 f4'aucet, measurintr. D. B. Jackson .................. 64;J.10l Fence post, J. D. Paldi ............................. 645.3'i2 �'ile. newspaper. J. Ahrend� ......................... 645,;18U ��ile. newspaper, B. R. Green ........................ 6j5.OSfl 
nn��:�: I,. ��:f��:::::::::::::: :::.:::::::::::::::.: �!U&\ lI'irearm. rapid tire breech loading, J. J. Green-ou!(b ............... ............................... 645.292 Fire kmdler, L. M.ttbias ............................ 645.480 Fireman' s belmet. W. C. Vajen .............. 645,281, 645.4118 Inremar1's mask. W. Bader .......................... 645.286 Flour bolt. W. L. Burner ......... . ................. 645.45 4 lI'lour bolt brush operatll1g mechanism. W. L. Burner ...................... ......... ............. 645,45.7 Folding machine. O. Landry ........................ 645.173 Foot power, Z. McCuns .............................. 645.:124 Friction drum, C. Campbell............ . ........... f>l5,W3 Furnace. See ElEctrotyper's furnace. Heating furnace. Reverberatory furnace. Furnace, W. C. Jobnson ........................... .. 645,:n9 Furnaces. smoke consumer for steam boiler, H. S. Bowler .......................................... 645,063 Gage. See 'l'rack gage. Gaj<e, W. E. Jones ......... . ........................ 645.Hl4 Galvanizing metals. E. I. Braddock ...... ..... .... 64a.520 Garment hanger. Hall & Donaldson ................ 645.3.'l8 Garment supporter . •  1. Sulzbacher .................. 645.4:l5 Gas burner attacbment, 1: J. Busb ................. 615,416 Gas engine. A. Heil. ..................... ............ 645.29;-) Gas generator. J. E. Evans................. . ..... 645.075 Gas generator. acetylene. W. Ross .................. 645.271 Gas meter, 1'. H. J. Leckband ....................... 645,:165 
8:: ���l��:es��e. ��1.�aW:ber:Mai·ii:::::::·: ::: :l!g:f� Gate. See End gate. . 
Gate, Hatfi.eld & '1'arr ........................... .... 645.359 Gate. A. 1.JiJldquist .................................... 645.508 Gear cutting machine. C. R. GabrieL ... ........... 645,082 Generator. See Gas generator. Steam gener-ator. Glass articles. apparatus for producing bollow, 

P. '1\ Sievert...................... . .............. 645,375 Glassware engraving machine, G. Schitfbauer . . ..• ti45,a3.'1 Gluve washing'. D. Potter ....... , ..... _ . ,  ............ 645.400 Grading machine. road. K B. Kirkendall .......... 645.3tl;� Grain cleaner. S. H. rrromanhauser ....... , . . . . . • •  645.442 Grain cleaner. self levelinll. J. M. J,a::;;swell ........ 645.228 Graphite, manufacturing. }!�. G. Acheson .......... 645.28:) Grease cup or lubricator, C. f4'. Kellom ............. 645.2'l'i Grillging machine. 8. Brown ......................... 645.;;S2 Grindmg machine. If. Faucett ...................... 645.3.50 Grinding mill feed mechanism, roller. A. H. Boelter ............................................. 645,245 Handle. See Kettle tipping handle. Package bandle. Hanger. See Door hanger. Garment hanger. Harness, C. B. Olsen ................... .............. 645,327 Harness breeching straps, shaft attachment. for, C. E. Corlett ........... ................... ....... 645,289 Harvestinj< macbine, J. W. Hull. ............... .. 645,396 Hat fastener, If'. W. Cammanu ...................... 645.<>21 
n:i�: r.cage� 'i-�'n�' b.' ... �!��.. .. .. ................. 645,362 
Heat.ing furnace. S. '1: Wellman et al. ....... ..... 645,305 Hinger, mirror. J. Roche ................. ........... 645.218 Hinge, sprinj<, J. Jackson ..... ...................... 645.3!l7 Hog scraping machine. G. "tV. COllstantine ........ 645.418 Hook and eye, S. F. Sulli van ........................ 645,4:14 Horse heel spreader. J. McDonough ................ 645.5 11 Horseshoe. cushioll. A. Simmons ................... 645,193 Horses. protector against insects for. Weller & ]..Iachenmyer ...................................... 645 • .343 Hose coupling'. P. H. Reardon ...................... 645.5.:W Hose supporter. A. M. Erickson . . . . . . . . . . . . • . . . . . . .  645,25 2 Husker. See Corn husker. Ice cream. etc .• cutter g'aJZefor. T. F. Crowley ... , 645,50ii Indicator. See Brake indicator. Office indicator. Street indicator. Injector. steam, }l'. Sticker ...... .......... t.i45,273 t 0 645.275 Ink well, E. Olden buscb ....................... " ..... 645,121 Iron, refining, F. W. Hawkins ....................... 645,�05 Jack. See Wagon jack. .lar closure. frUit. A. Smelker ..................... , .. 645.430 Jar bolder, fruit, L. E. Gower ........ .............. 645,391 Jewelry, G. J.incks .................................... 645.108 Jewelry fastening'. B. Conlan ........................ 6(5,071 Joint. See Rail joint. Railway rail jOint. 'rube joInt. Kettle tipping handle and cover holder. E. Mor-rison ....................................... ..... '" 645.119 Kiln, .1. & C. J,engsholz .... ............... .......... 6j5.207 Kite, E. B. & F. W. Merriman ..................... . 64;',423 Knapdack, L. WcisenbuflZer ......................... 645,15 1 Knife. See Paring Hnd slicing knife. Knittin2 machine. �'. Rosati et al. .................. 64o.3!-J2 l,amp, W. C. Homan .................................. 645,099 Lamp burner. W. ��.1.1homp�01l ...... .... _ .......... 645.3�Jl Lamp. electrie arc. W. Vogel ....................... 6,15.4!1!} l.Jamp, gas. M. P. �tevens .. ....................... . 64-5.U� Lamp JZlobes. manufacture of incandescent or otber, W. C. Fusner .............................. 645,204 Lamp wick raising and controlling device, Wai-bel & Meytrott. ................................... 645,28� Lamps. fastening device for beads of electric gl()w. J. Kremenezky ... ......................... 645.2fiti Lantern, C. H. Koster ................................ 645,:J20 Latbe, J. �'. Dowding.......... .. ..... ............ 645.313 Latbe turning attacbment. G. Reynolds ........... 645,491 Leacbin" vat, bark. J. B. Tboms .................... 645.439 Leak stopper for vessels. external. A. Colomes .. 645.070 Leather. coloring. S. K. l�'elton. Jr .......... ....... 645.291 Leatber dressing. A. H. Dawley .................... 645,461 
t���leI: tv�a��!f,·t�:.B: .A.r:�.��::::::: :::: :::::::: :l!g:� Level. plumb. B. C. Morgan ......................... 645.21i9 Ligbter, pocket, C. M. Campbell .................... 645,45 6 Linotype machine. J. S. Thompson ....... ........ 645,438 Linotype machine casting mechanil'nI, C. Holli-we)I....... ........... ... ... " .......... ....... 645,472 Linotype machine quad formin� at tacbment. W. H, Doolittle ............................ .......... 645,073 

(Continued on page 190) 
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Law ('ourses. Guarantees best in
struction ever prepared. Indorsed by 
st udents and attorneys everywhere. 
Easy terms. Begin now. 

NATIONAL COR R ESPON DENCE SCHOOL OF LAW, 
38 North Pa. St , Indianapolis.  Ind.  -----i " " " " ,.,.," ' ,." . , " , .. ,',  .. " . , " , .. ," " " " '" " €'ngin'�'¢ringl 

TAU G HT BY MAIL ; 
: Full courses in architec- � 
� ture. surveying, drawing; ; � 
.. ��t�t���������U]r����= � :;: nicipal, sanitary, railroad � 

: 
anENrGINril

ERING 1:= ; IlIt'IIiliiill Graduation with degrees. 

:: Send postal for illustrated circular :. " $20  00 upwards. Payable in installments. � 

I . to-day. 8th year. � 
� NATIONAL COR R ESPONDENCE INSTITUTE (Inc.) 
� 23·47 Second Nat'l Bank B u i l d i ng ,Was h i ngton, D.C' � 
iTlllllllllllllllllllllllllllltllJIlll lllllllllIlllllllll111111111111111111111111111111111111111111111 11111111 � 

El E C T R Ie A L ���g,,:.t':,�� argoi��;es�� 
ENG I N EE R I N G f��":tur,��a;�e�.:';�lu 
TAUGHT �"tem. We tMch F.Iec.rlooI En_ ne()J"lnl1'. ;\lecbanical ll:ngineer-
B Y  MAIL n", Macl.nn l<:a.I Ura,,,in.o:, lJ:lootrio L"'btIU". hor. Popular 
E JectricaJ Course. ";]omootary M(lthemntic� 
r��tit��e meB��or8�dbyi'}r�g�:s tl�eK= 
and others. Catalogue free. 

ELECTR ICAL ENGINEER INSTITUTE, 
Dept. A, 120 Liberty Street, New York. 

This 'l)t'e.ts Wind, Steam, or Horse Power. 
We offer the WEBSTEIi:. 2� actual horsepower 

G AS E N G I N E  
[.0. Ittl 10 cent discount for cash. Built 

Buil t. of but material. 
we Can m&.ke the pricf!. 

�Iade 10r Ga:; 4 \0 3U h. p. 
'VEBSTElt llIlFG. CO •• 

1 0'4 West lilth St .. Chicalro. 

�:����'A���8if��!a�J ztrG��:?:d Yc��. ���:; 
So. Peter and J.:lfayette Sts .• NewOrlellns, LIf.. 

SIMPLE, SAFE AND ALWAYS SURE. 
You can always rely on 

good bard work f,)r a very 
long time from a 

WITTE GASOLINE 
o r  GAS ENGINE. 

They cost the least in 
the end. 
WITTE I R ON WOR KS CO. 

1 20 7  Walnut St., 
Kansas City. Mo. 

THE MIETZ 
& WEISS 

and GAS Engine 
burns K E It 0 S E N  E cheaper and safer than gasoline. Automatic. simple, reliable No electric battery orf1ameused 

Perfect:-egulatioll.Belted or 
�6�

e
�\�t��::gtfrig?�1h���� 

in2 storage batterIes and 
all&�e�� Pol�{�l:�:g�� .. . 

A. llIETZ, 12$0 .. 135 MoTI' SoT., NRw YORK. MllrkL & Co.,Lonrlon,Hamburg,Paris 

5 CENTS A DAY pays for 
the use of 

tbe Sblmer eutter HeadS 
'ro matcb 12.000 ft. of .J. in. strips 
(board measure) single tongue and 
��1��H��� i���\b:��:.1�.

m
�l�;:J 

for Catalogue, No. 22. Address 
11; .... S. J. SHIMER & SONS. M i l t o n .  Pa. 

A COMPLETE 

Electrical Library 
By PRQ]'. T. O'CONOR SLOANE. 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
n ea t  f 0 I d i n  g. box. as 
shown in cut. }f'or the 
student. the amateur, the 
workshop. the el�ctrical 
e n gi n e e r ,  schools and 
col I ep"es. Comprising five 
books. as follows : 
Arithmetic of Eiectricity 

138 pH�e�, . . .  $).00 
Elect'ic Toy Makilljl. 1411 

pago '. . . . . . :11.00 
How to Become a Suc

cessful Electrician. lR9 
pages. . . . .  $1.00 

Standard 'F�lectrical Dic-
. tionarv, 682 pages. $a.CO 

Fille volumeR. 1.300 na(1I'S, Elect.ricity SimpJifted. 1M 
arilt Oller 1J..?n "il1l1�tl'nl ;Ol1�. pages, . . . . .  $1.00 
A 'llaluable anll mdi:<:'fIf1'l.Qn.1J11' additi()n f,(j e1,erll lilrl*a1-Y. 
Our Gl-eat �hecinl Otlt�l'.-'Ve will �enn prepaid 

tb� above five volumes, handsomely hound in l'lllle cloth, 
::��t���

e
[n1��t;n;��t��t�o�,

c
�t�hne

i
����i

l
� ;0 �l

l�ld�1 ���i 
Price of $S.OO for the N)"l plete set. The regular 
price of the five VOlumes is $7.00. 

M U N N  & CO . ,  P u bl ishers,  
3 6 1  BROADWA Y ,  N EW Y O R K. 

I cieutific �meti,au. 
Lock. See Package carrier safety lock. Sash 

lock. Seal lock. 'l'race lock. 
Logging cur, G. A. Mountcastle . . . . . . . . . . . . . . . . . . . . .  H45 510 
Loom, lJ.. �'. Hutchill�... . . . . . .  . . . . . . . . . . . . . . . . . . . . .  645}i25 
Loom protector mecbaniem, F. A. Whitmore . . . . .  ti45.4 1 1  
J�ubricator. E. H. Lunken . . . . . . . . . . . . . . . . . . . . . . . . .  fi.J5.47H 
Magnetic pad. J. 11'. Strange . . . . . . . . . . . . . . . . . . . . . . . .  6.t5,4:13 
Jlail bag catcher and deliverer. It'. N. & A W .  

�'\1cJ)avltt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 64:'>$)2 
Malt and coffee, rORsting, F. Linde . . . . . . . . . . . . . . . . . tj45JJ3;') 
:\>1attress. J. W. Case . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  645.;18.'1 
llechsnlC'al drtver, I.  M. Lpp(�rCu . . . . . . " . . . . . .  ' . fa;").2811 
�techullical movemellt • •  J. K. 'f1':. DitTellriertfer . . . . .  ti4:'),4t)') 
MechalJical movement. C. R. (;abriel . . . . . . . . . . . . .  laid)..");> 
Mechalli('�i1 movement. A. Kresen et a I. . . . . . . . . .  , . f.45.;{fi4 
Metal foil or leaf". producinll. G. A lefeld . .  , • • . . . . .  t�15,J�t7 
Metal punchin/l appliance. I<'. :McCarty . . . . . . . . . . . . ti45.;-i2:) 
M'etals, reducing easily oxidizable. C. \V. Miles . .  64;j,17S 
Meter. See Current meter. l!:lectric meter. Gas 

meter. 
Mil k beating apparatus, �. Ernst . . . . . • • . . . • .. . . . . . (j45.:Wi 
Mi l l. �ee Rolling mill. 
Milliner's box. L. M. Sutton . . . . . . . . . . . . . . . . . . . . . . . . . ti4;).;;;{S 
Millin.!! angular toothed bevel wheels, machine 

for. E. Polanowski. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645..128 
Milling cone screw wheels, niachille for. E. Pola-

Ilowski .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �;4;j.42j' 
�l iter box and calculator. dou ble, P. F. Mc-

Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . 1i45.1ZO 
:\litering machine, C. Lelsifer . . • . . • . . . . . . . . . . . . . . . . .  ,;45.101; 
Moistening device. S. \V. 'raylor . . .  , . . . . . . . .. . . . . . 645,143 
:'.lold. See Water tank mold. 
Motor. See Current motor. 
Mowing machine. H. L. Hopkins . . . . . . . . .. . . . . . . . .  fi45.:HI;,) 
MusiC box, electrical. J. Natterer. . . . .  . . . . . . . . . . .  'it;,.405 
Music stand. Latourell & fj'ischer. . . . . . .  . . . . . . . .  &'5,527 
Na.lIs. appara1us for Cement coating and pack-
Nesli�.zbe

l
n,;o��.

n
'�w·yman: .... :: .. : : .. � : : : :  .... : : : : : : : : : :  ��g��] 

Nut wrench, 'V. S. Vankirk .. . . . . . . . . . . . . . . . . . . . . . . . .  Ij45.]4R 
Office indicator, C. V. B. Reeder. . .  . . . . . .  . . . . .  045.300 
Oil can, J. K. Worrell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64'>,445 
Oil distributing means for oil engines. etc .. 

Charon & Manaut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.458 
Oven. baker's. T. H itcben.. . . .. . . . . . . . . . . . . . .  . . . . . .  645.093 
�:g�:�� g:��1�.
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Packin�. H. Boehlme-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,224 
Packing case. R. J. Prins . . . . . . . . . . . .  . . .  645.214 
Pad. See Magnetic pad. 
Paper board. forming. K. E. Rogers . . . . . . . . . . . . . .  645,374 
Paper feeding macbine, W. Bridgewater . . . . . . . . . .  ti45.Hi2 
Paper hang-ing apparatus, wall. 1', E. Muffirt .. . . . 645.118 
Paper manufacture, l�'. A. Fletcher. . . . . . .  645.080. Ij45.0RI 
Paper pulp dressing and evening device. H. Mel .. 

lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645..t22 
Paring and slicing knife. J. W. A llen . .  64:),447 

�:��N�r��g.
g
�r.p����r:::�.�: �.��.���: : : : : : : : : : : : : : : :  :��tt�:l 

Pens. brushes. etc., holder fOl', A. Ogle . . . . . . . . . . . .  ti4;'),4S7 
Percolator for coffee or tea pots. C. H. TOUl'vi lie . . fa5.277 
Photographic film. O. Moh . . . . . . . . . . . . . . . . . . . . . . . .  ti4·',.20!1 
Photographing apparatus, automatic. J. }4'. 

Raders .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  fi4:>.21 ;,) 
Pianoforte. J. C. \Vard . . . . . . . . . . . . .. . . .. . . .. . . . . . . . . .  fi4;J .. :-l42 
PUot burner. automatic cut off, J. P. Farmer . . . . .  114;,).11;8 
Pipe. See '!'obacco pipe. 
Pipe molding m<lchine. H. J. Taylor . . . . . . . . . . . . . . .  114;',.408 
Plane. bench. J. A. 1'raut . . . . . . . . . . . . . . . . . . . . .... . . . . .  645.220 
?ocket book, J. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645,460 

�g��'to ��;t:�,i��g�!ilt, H. M. MichaeL . . . . . . . . . .  645.268 
Power. See li'oot power. 
Press. See \Ville press. 
Printing press sheet perforator. H. K. King . . . . . .  645.264 
Propeller, steamflohip. C. R. Emrich . . . .  . . . .  t)4i}.&=)4 
Provision box. window. H. (.;.. Plumb . . . . . . . . . . . . . .  64,j.124 
PulP. machine for making vessels of fibrous. A. 

Stark. . . . . .  . . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . . .. . . .  &15. 141 
Pump, boat, M. M. Cullen . . . . . . . . . . .. . . . .  . . . . .  ti45.225 
Pump. bucl.:et cbain. C. HetJ'ner. . . . . . . . . .  . .  64:"}, 1'i'l 
Pyrotechnic gun. rapid fire. \V. Teale .. . . . . .  " . 645.436 
Rack. See Display rack. Hat or cap rack. 
Rail bond. C. J. Mayer (reissue). . . . . .  11 .812 
Rail jOint.. B . . V. Wallace. . . . . . . . . . . .  . . . . . . . . . .  645.2;i� 
Rail joint te�ting apparatus. R. W·. Conant.. . . . . . .  645.:�S4 
Rail system. electric third. G. C. Hicl(s . . . . . . . . . . . 64;').2:">9 
Railway construction, II. B. Nichols. . . . . .  . . . . . . .  tj45.181 
Railway loop system. street. A. J. ' l'rebbin . . . . . . . .  ti45.278 
�:n=:� i��� i¥�
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Ratchet wT·ench. C. Kingsley . . . . . . . . . . . . . . . . . . . . . . . .  645.265 
Rep.!. �ee Tape reel. 
Reflect ( l r .  lamp. G. Shannon . . • . • • • . . . . . . . . . . . . . . . . .  f).t.;;.3a5 
Refrigerator. H. B. Murdock . . . . . . . . . . . . . . . . . . . . . .  645.210 
Refuse burner or crematory for burning garbage. 

J. Conley . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.349 
Hegister. S�e Corkscrew register. 
Register dial. G, H. Alton . . .  . . . . . . . . . . . . . . . . . . . .  645,054 
ltegisterinlZ and recordmg machine, wei�ht. P. 

C. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  045.2;{J 
Rein and whip holder. combined. J. E Willinms. 645.243 
Remedial substances from swine blood, prepar-

ing. G. Lorenz .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  645,110 
Reverberatory furnacf!. H. Pllhaut. . . . . . . . . . . . . . . .  645.]82 
Rock drill engine. P. H. Reardon .. . . . . . . . . . . . . . � . . .  f:45.�16 
Rolling mil l . P. M. Weber . . . . . . . . . . . . . . . . . . . . . . . . . .  645.400 
Rolling mil l . S. T. \Vellman et al.. . . . . . . . . . . . . . . . . .  645.aOfi 
ROOfing, J . 1'. Joslin . . . . . . . . . . . . . . . . . . . . . .  , . _ . . . . . . . . 645.526 
Rope fasteninlZ device. F. P. Howard . . . . . . . . . . . . . .  645,100 
Rotary engine. E. J. Herchert . . . . . . . . . . . . . . . . • . . . . .  ti45.:-lHO 
Rotary engine. H .. G. V. Mytton . . . . . . . . . . . . . . . . . . . .  645.4R4 
Rotary engine. M. . .1. Robinson . . . . . . . . . . . . . . . . . . . . . .  645,132 
Rotary engine. K. 'l'homann . . . . . . . . . . . . . . . . . . . .  ' "  645.437 
Sack tying machine, J. W. Pedigo . . . . . . . . . . . . . . . . .  645.328 
Safe, �crew door. C. E. Blecbschmidt . . . . . . . . . . . . . .  645.448 
Sash lock. H. U. Prindle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.213 
Sash lock. U. Transue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.441 
Saw filing machine. O. C. P�lIdletoll . . . . . .  _ . . . . .  . .  645.514 
Scale dl�Solyer and preventer, Davis & Strus .. 

burger .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi4;J.41H 
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Screen. G. W. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi45.072 
Screws. machine ·for manufacturing wood. '1'. J. 

Sloan . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.1311 
Seal lock. J.. A. Hoerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645'()9ii Sealed folding hollow body, F. A. Walter .. . . . . . . .  645.196 
Sealing newspapers, etc., machine for. C. V. Hoi· 

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  045.471 
Secretary. portable. C. Goodwin . . . . . . . . . . . . . . . . . . . .  fi4;').0f!:') 
�elf playing instrument. E. C. Hiscock . . . . . . . . . . .  645,172 
Separator. See Cream separator. Dental separa· 

tor. 
Sewage to filter beds, apparatus for applying. F. 

A. Barbour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  045.WO 
Sewing machine. W. Hlavacek . . . . . . . . . . . . . . . . . . . . .  645.295 
Sewing machine cabinet. Abramson & Person . . . .  645.379 
Sewing machine thread waxing device. W. K .  

S!Jultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.137 
Sewing machine tncking guide, A. Laubscher . . . .  645.32] 
Shirt. J1�. G. Osgood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.4�� 
Shoe, H. W. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi4:i.4f!7 
Shoe fastening. Carman & Morris . . . . . . . . . . . . . . . . . .  645.aO!1 
Shoe fastening, H. W. Vowler . . . . . . . . . . . . . . . . . . . . . .  fi45.4f)S 
Sboe poli�bing device, G. B. Dunn... . ' 645.1fiti 
Shovel. J. Colognat.i. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.348 
Sifting. scalping, and grading machine. \V . L. 

Burner. . .  . . . . .  . . . . .  . . .  . . . . . . . . . . .  645.4;,)� 
Single trigger mechanism. W. M. J,evy . . . . . . . . . . . .  fl4;').lP.7 
Singletree and spreAder. combmed, H.. li'. King . . .  645,475 
Siphon elevator . .1. I,emichel.. . . . . . . . . . . . . . . . . . . . . . .  &'5.:i28 
Skate, roller, L. M. Ricbardson . . . . . . . . . . . . . . . . . . . . .  64.1.270 
Slei.zh knee. K. Jones . . . . . . . . . . . ... . . .. . . . . . . . . . . . . . . .  tj45.2fi2 
Snap switch. G. W. Hart. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,W2 
SOda. apparatus for pruducing caustic, H. S. 

Anderson . . . . . . . . . . . . . . . . . . . . . . . . . ' "  . ' . '  . . . . . . . . . .  645.055 
Sound finder. Bur�er. & Williams . . . . .. . . . . .  � . . . . .  645.0ti7 
Spark arrester. J. R. Goodier . . . . . . • . . . . . . . . . . . . . . . . .  64;,.41i9 
Spike machine. G. E. Vanrlegrift. . . . . . . . . . . . . . . . . . .  645.19;' 
�pindle bano. end bolder. W. H. BracewelL . . . . . . .  645.5H1 
Sprinkler. See Street sprinkler. 
�i:�d. a��r�uTs�������. 

W. R. Landfear . . . . . . . . . .  645.�17 

Steam and destroying and utilizing garbage, etc .. 
apparatus for generuting. J. '1'. Robbins . . . . . . .  fl4f,,l:-a 

Steam boiler. E. Humphrey . . . . . . . . . . . . . . . . . . . . . . . .  fi45.;')()7 
�team engine. J. H. (tog-arty . . . . . . . . . . . . . . . . . . . . . . . .  fi·�;).2;;3 
Steam engine. turbine • •  J. young . . . . . . . . . . . . . . . . . .  64;,.2R.'1 
�team engine. valve gear. D. Valentine .• . . . . . . . .  64;').147 
�team generntor. Hannam & Bechtel . . . . . . . . . . . . . f"i4:l.0!lO 
Stenm trap. H. Helling' . . . . . . . . ' . . . . . . . . . . . . . . . . . . . .  fi4:i.:')(1fj 
8-tit.ch machinE:'. fair. E. B�. Mower . . . . . . . . . . . . . . . . . .  64::.424 
Stone, composition for manufacturing artificial. 

W. Heinl et a l . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . .  . 645.392 
:;:'topper. See Leak stopper. 
Stopper fastening. P. Devlin . . . . . . . . . . . . . . . . .  . . .  fi4;').:{[,2 
�tove burner. gas. H. Phinney.. . . . . . . . . .  ' " 64[).U;:� 
�I.tnve. oil. \V. H. Wilder . . . .  , . . . . . . . . .  " . . . . . . . . . . . . .  114;,.1;14 
�treet ino.iCAtnr. electrical. G. W. Stevenson . . . . . .  f.45.:�77 
�treet sprinlder. K Half. . . . . . . . .  . . . . . . . .  • . . . . . .  tj4:').b!) 
:;::treet sWf�eper, band. F. D. \Vright . . . . . . . . . . . . . . . .  tj45.414 
�witch. �ep SnAP SWitch. 
'I'ablp. �ee Enameling table. Engravingmachine 

tahle. 
Tag IIssort.ing machine. tobacco, J .  V. Bohall .. 

TIAll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  fl4;,).4hO 
'I'ng. bicycte li('en�e . .  1. F:. Fisber . . . . . .. . . . . . . . . . . . . .  fi4!l.::mo 
1'H.nk heatel·. Roll & Wilhite . . . . . . . . . . . . . . . . . . . . . . .  fi4;').4�1 
Tape reel. W. L. E. Kpuffpl . .  . . . . . . . . . . . . . . . . . . .. . . .  fi4il.�'R 
Target.. traveling. H L. Moller.. . . . . . . . . . . . . . . . . . . .  tj45,229 
Telenhone exchange system and apparatus, J. Z. 

Miller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl4;').402 
'l'hermometer, oven, R. L. Nourse .. . . . . . . . . . . . . . . . .  fi45.R71 
Thread cutter. J. W. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,1U 

(Continued on paue 19l) 

FROM FACTORY TO USER 
Di rect at WhOlesale. 

l118Dutooture 178 styles of vehicles and 65 styles of harIle8saDd 
we oeUthem direct to you &t wholesale. 

WE H A� E N O  AC E NTS 
And are the largest manufacturers of vehicles and harness I n  the 
world 8elling to the eonliumer exclusivelY. We give you the 
adVB,utage of the largest selectiOn. You run no risk for we 8hlp all 
ROods anywhel'ewith prlvlleda-e of examination; we gual'antee evel'ythhuC'. Our line consists of Surreys. Traps, Phaetons, Spiders, Stanhopes, Driving Wagons. Top Buggies, Open and Top 

Road Wagons, Sprl ng Wagons, Delivery Wagons, Milk Wagons, 
Wagonettes, and a.ll styles c1 harness. Send at once for our 
���lUg��=n�c

Ftl?!
u()and look into the merits of this 

ELKHART CARRI�I:M��ClRNESS Elkhart, Ind. 

ftna!J�r
l!gJ�H

I� I��ut.t�t���,JJqu�J!bed I DO N ' T  L E AV E  YO U R  KEYS 
for goorl pnlerpl'tses a t  5 pet cent. Stock companies 
formed and influential dIrectors procured. Htock� and 
bond� sold. We transact all husinf'ss on comrms!'lilln 
strictly. No advance fees. PE'rER WHIT�EY, 100 
Broadway, )lew York. 

Write for book of paint helps 
and learn why and how Pat::l���§�� ton's Sun Proof Paints are 

GUARANTEED for 5 YEARS. 
Liheral inducement and agency 

to dealers. 
JAMES E. PATTON CO., 

221 Lake st., Milwaukee, "'I". 

BICYCLE REPAI R E RS '  SCR EW PLATE �;!!i;="����ei�.-::!--===-Cllt 21 threaas 1 .... !>-16, S-8, 7-16, 1-2. RetnJls f5.00. Our .pecla� 
.. cashoffer$2.50, when money accompanies order. 

Send 2:l cents for exbaustively written Treatise, 
" Ho'l.v to Repair Bicyc�es." 

$ 1  YEARLY FOR REPAIRS. 
I t  has been found that i t  costs a trille 

It'ss than $1 �er year 
�;.:r t'-t'IE �I

r h�::·t� repair. Tfat speaks w�ll for their supe .. rior make amI dlll'a· bilit .... , doesn't iU There is n o  more economical or ser· v i  c e a  IJ I t)  enuine made formint's,quar. ries, d o c k s ,  etc. 
�t)��. c�t':t�efrit�ti�n ttnrl atearedhoIst 6 to lfiOh. p.  Weber Gat' & 
Ga8.oUne Enaclne Co., 4o� �. W. Boulevard, KANSAS CITY, Mo. 

Storage Batteries 

NO Cast Plates. 
Perforations. 
Applied Paste. 
Infringement. 

Long Life. 
High Efficiency. 
Great Capacity. 
Superiority. 

Electric Chemical Formations for all PUrposes. 
Central Station. Power and Isolated Pl ants. 

Au tomobile Cells a Specialty. 

Send us size of your Containing Cells and Specifications. 
� SI'/UI jor CircUral' S. A. 

H E L l OS-U PTON CO., 
Address all communications to 

224 Fullertou Aveuue, Chical[o, III. 

THE FRASSE CO. ,  
3 8  CORTLAND ST., NEW YORK. 

1 2,500 RECEIPTS. 708 PAGES. 

Price, 5 5 .00 i n  Cloth ; $6.00 i n  Sheep ; $6,50 i n  

Half  M o rocco, Postpaid. 

T,�J.� h���'� 
been on the mar
ket for nearly 
six years, and 
thenemandforit 
has been so �p'eat 
that twelve edi
tions haye been 
called fot·, 

The work may 
be rcltal"dcd as 
the pt'oduct of 
the studies a n d  
p r a c t i c al ex
perience of the 
ablest chemists 
and wOl'kel'S i n  
a l l  P'H't" of the 
world; the i nfor
mation g-ivcn be
ing of the high
est value,arrang
edand condensed 
in concise fOl'm. 
convenient for ready use. Almost. every inquiry 
that can be thought of, relating to for:nu"c used 
in the various manufacturing i ndustries, will here 
be found answered. 

Those who arc engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their r(>spective calIin!!"s. 
Those who are i n  search of indepl'ndent business 
or employment, relating' to t.he home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

M U N N  & CO. ,  P UBLISHERS, 
Office o f  t h e  SCIENTIFIC AMER ICAN. 

36 1 BROADWAY, N E W Y OR K . 

TO LIGHTEN LABOR 
A new invention to save time, labor and expense. Abolishes soot, 

dirt and odor�. No waste fuel - no sweltering over hot stoves. Tbe 

" PERFECTION " GAS SAD I RONS 
heat in two minutes, burn but two feet of  g-as per hour auel cost only two 
cents per day. Can be attached to any gas bracket. By pressing lever 
on front of the iron �as shown in cut-it becomes released and is then 
reversed and ready for use on the other or clean side. It can be kept 
in constant use. It is the most convenient and economical slldiron on 
tbe market. Price, $;.').00 for No. 6 (Household size). Sent prepaid to 
any part of U. S. on receipt of price. Moneyrefunded if not satisfactory. 

� Send!or free BookUt on Household SpeciarUes. 

HOUSEHOLD SPECIAL TV M FG. CO., 
43 LEONARD STREET, NEW YORK CITY. 



.... • •.•. Dtrtet from the Fo.ctoru ..... � ............ .,. � "  ON A P PROVA L "  We 8hlp every arti-
, cle " On Approval," 

subject to ref urn fIt o u r  expen.se if not found posi
tively th.e best ever sold at 80 Iow a price as we name. 

$1 9.85 PATHNT APpt.n:o FOR. 

-- This Desk is 48 inches long, 30 inche� 
wide, 48 inches bigh. It has a fine Quarter

sa wed oak front, closed back, froni base mould, 22 
pi!:eoll-holes. 9 file boxes, 2 arm rests, baH bearing 
c,wters, and :1 cOln))Jete Jetter fUes. This desk 
has s goon polish finish, and fro:n a dealer would 
c08t$28to $35. 

of
'�:e �fs�;�:,�� �tThE��;�p.;rS��t�Ot�:o���t 

(Points beyond on an equal basis.) 
Write for our Complete Catalo(Jue No. " S 2." 

The Fred Macey CO, , 'Srand Rap:ds, M ich � 
Makers oj Office aM Library Furniture . .....J, 

In South Africa a special 

corps of corrzspondents and 

photographers, headed by 

Julian Ralph and Howard 

C. Hillegas are working for 

COLLIER'S WEEKLY. 

COLLIER'S WEEKLY has the largest circula
tion of any periodical in the world tbat sells 
for $3.00 or more per year. For saJA on an 
news-stands: 10 cents per ('opy. Sample copy 
free. Address COLLIER'S WE �:KLY. 521 West 
13tb St., New York City. 

BlCYCLE TIRE REPAIRING .- THE 
Mendin,R' of Single 'll ube 'rires .-A practical article illus-
�:ii'������e

p������. ���n
eStbl�

t;�tba���b�r
a��ngl�FuS��:�� 

and the use of puncture banus. 9 i11ustratinns. Con
tained in SUPPLEMEXT 1 1  U·!. Price 10 cents. For 
sale bv Munn & Co. and all newsdealers. 

T H E  

Berkefeld Filter 
gives a continuous flow of pure 

water in large or smali quantities. The 
cylinder is made of Infusorial Earth, 
��i�� riha������\?c'!tt;g:��:iry����g�d 
and cleane-d as often as necessary. dnd 
taken out and boiled for sterilization pur
poses. Rupid flltration and the purest of 

. � . , .  wnt,o r � \I �run�eed: , �  J I I· . H K E f U. II I· l l . l I· . H t " .. :.!. Cednr St., New 'l: ork. 

W I L L  POW E R  \\.���JII. N E R V E  F O R C E  
� STA M I N A  

CALL IT W H AT Y O U  W I L L  
is the intangible. power that controls human destiny. If. is 
thtl key to all business and social success. If you come in 
contact with people, you 'cannot afford to ht without this 
��h

o
��t:I

d�Ve ��a';;�lttl�ti� �rOfo�fet:lt�t,i���.�e:���ntage over 
By our new systtlm you can learn in a few days at your 

�ll:��:;;�; .. °D�s�;�U;l:��llc:��uS���!�� �h��f;iaa;!s:ntJ
l��b�� men all ovel: t.he country are stu�Yin� t.hi . .; wonderful science, 

:�� :JR;::Si;sgo�nacrf��g�hll{;�S��1'�f�:l;':��U:::s �f
e ���'l�� 

stitute-space does not permIt mentioning more:-REV. PAUL '\'EL1.ER, box 200, Gorman, N. Y.; G. S. LIN
COLN, No. 101 Crutchfitlld Street, Dallas, 'l'..-xas ; Mrss KATH�RINK I\h:��ENGf1:R, :No. 7� \\r�st Main Street, Corry, Pa.j RI;;\,. J. C. QUINN, D.D., Ph.n., Winn. Me. 'Ve have thollsanrh:, of letten. of h�ghest recommt'ndation, 
:���;'y �the h�:k�� r��� is�e���talUt�a�:t��IT�;ill��. 

n
���;� � 

N E W  YORK I N STITUTE OF SCIENCE, 
D E PT. M . R. l l) , ROCH EST ER.  N . Y. 

I , ientifi, �lUtti,att. 
Tbresblng macbine blower. J. D. Diller ... . . . . . . . .  r,(,';.311 
'l'breshing machine br:tce� W. H eidecker . . . . . . . . . .  64.5.'20 'l'te. See Hailway tie. 
Tire, cushion. 8. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,481 
'rire, plleumatic. H. Buchhmani . . . . . . . . . . . . . . . . . . . .  t)45,347 
'rire tightener. �'. M. Marney . . . . . . . . . . . . . . . . . . . . . . . .  645,367 
'rlre, wheel. W. Corliss . . . . . . . . . . . . . . . . . . . . . . . . . . . :. 645.:nO 
Tires. mold for vu lcanizing, J:i', H. Bolte . . . . . . . . . . .  645,452 
'I.'ires, repair plug for pneumatic, L. A. Carpen· 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 645,502 
Tobacco pipe. '\'. G. Clifford .. . . . . . . . . . . . . . . . . . . . . . . .  645.522 
'rrace lOCk, Kir kscey & Bowden . . . . . . . . . . . . . . . . . . . &til,loa 
'rrtlck gage. J. I >. Green .. , . . . . . . . . . . . . . . . . . . . . . . . . . . ti45.OM7 
'rraction wheel for agricultural machines, C. A.' 

A. I'aud.. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  64,';.42" 
Tramway, cable, W. Dusedau. . . . . . . . .  . . . . . . . . . . . .  645,314 
'l'rap. See Steam trap. 
Treadle. N. Du Brul. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi4;J.4H6 
Tree pr{ )tector. 'V. \Vatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi45.518 
'l'rimTlJillg making machine, C. P. Schlegel . . . . . . . .  ti45.2:-{fj 
Trolley. '1\ Dennis.. . . . . . . . . . . . . . . . . . . . . . . .  645.351 
'l'roJley bean. ��. J. Hauch . . . . . . . . . .  " . . . .  " "  . . . . . .  64-5.181; 
'rroul!h. See �r at erin� trum;(n. 
'l'ruck, collapsible. Green & H:lIiott .. . . . . . . . . . . . . . . .  645,524 
Trunk fixture. D. Goldsmith . . . . . . . .  4 ,  . . . . . . . . . . . . . . 64-&.170 
'rruss, herniaL H. Becker .. . . . . . . . . . . . . . . . . . . . . . . . . . .  645,059 
Tub. See Batb tub. 
'l'ube. See Collapsible tube. 
'rube joint. W .  Hillmun . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  645.294 
Tubing. wire conduit. C. D. Richmondt . . . . . . . . . . . .  645.187 
'rype seu.ing muchme. P. H • .;\lclirath . . . . . . . . . . . . .  &t.5.5J2 
V alve, \Y. B. M. Basbline . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.2'll 
Valve. �: �'. �·ield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.078 
Valve, automatic stop. Mayer & Hubner . . . . . . . . . .  645,208 
Valve gear for explosive motors, H. P. Maxim 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.177 
Valve, steam engine, A. 1'andler._ . . . . . . . . . . . . .  _ . . . . 645,1� 
Valve. tbrottl", Goodell & Lobez . . . . . . . . . . . . . . . . . . .  1>15.0SI 
Vanner, H. '1'. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,061 
Varnisb for drawings, fixative, Chialiva & Du· 

p" nt . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,248 
Vehicle bcdy banger, H .  C. Martel!. . . . . . . . . . . . . . . .  &15.114 
Vehicle, motor, H. Stommel . . . . . . . . . . . . . . . . . .  " " "  645.4Y7 
Vehicle. motor. W. O. Wortb . . . . . . . . . . . . . . . . . . . . . . .  645,378 
�:gl�\: �::�� s���f���n��I�·N

�:r:���:.: : : : : : : · : : : :  �1�:�� 
Vebicle wbeel brake. G. N. Windle . . . . . . . . . . . . . . . .  645.158 
Velocipede. '1'. Tolsoll . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  645.144 
Velocipede, railway, J. G. Matthews . . . . . . . . . . . . . . .  64iJ,115 
Wagon attacbment. H. M. Kelly .. . . . . . . . . . . . . . . . . . .  645.473 
Wagon box, '1'. ·}l'orstn�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.200 
Wagon jack. self locking, O. Long . . . . . . . . . . . . . . . . . .  645,5� 
Wagon, speed, B. S. Morden . . . . . . . . . . . . . . . . . . . . . .  , 645,509 
'Valls. apparatus for making plastic or concrete. 

J.  McNamee.. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  645.325 
�:�g��� ':�h�6�tf�e:!.

s���.
gland & Kuett. . . . . . .  645,076 

Wasbing maChine, Dodge & Zuil1 . . . . . . . . . . . . . . . . . .  645.4114 
Wasbing machiAe, A. J. Smith . . . . . . . . . . . . . . . . . . . . .  645.:-)()3 
Wasbing- machIne, J. S. Wi lson . . . . . . . . . . . . . . . . . . . .  645.157 
Water closets or urinals. silent flushing appara· 

tus for. J. Cballender. . . . . . . . . . . . . . . . . . . . . . . . . . .  645.203 
W ater, purifying, A. SChantz . . . . . . . . . . . . . . . . . . . . . . .  645.100 
Water tank mold. D. E. Forker . . . . . . . . . . . . . . . . . . . . .  645,254 
W ater tower. �ortahle. H H. Gorter . . . .  " . . . . . . . . .  64;).470 
Water wheel. S. J. '\·uttbill . . . . . . . . . . . . . . . . . . . . . . . . .  "40.221 
Watering trougb. G. H. Mott . . . . . . . . . . . . . . . . . . . . . .  645,532 
Waterproofing compo-board, means for, Springer & Jobnsori.. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . ... . . . .  645.496 
"relding, electric. BJ'own & Morse . . . . . . . . . . . . . . . . .  645.066 
Wheel. See Car wheel. Water wheel. 
Window, M. H aberle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.357 
Window fastener. A. T. B. Markham . . . . . . . . . . . . .  64;).113 
Window fastener. storm. J. H. Pease. . . . . . . . . .  .. 645.489 
Window, reversible. H. K. Whitner . . .  " . .  " . . . . . . .  ti45.153 
Wine press. W. H. HommeL . . . . . . . . . . . . . . . . . . . . . . .  645.394 
\Vueworking toD'l.. B. B. Feltus . . . . . . . . . . . . . . . . . . . . .  645.076 
\Voodworking machine, L. Platt. . . . . . . . . . . . . . . . . . . .  645,329 
\Voven fabl·ic. M. R. Hartz.. . . . . . . . . . . .  . . . . . . . . . .  645,318 
Wrench. See - Nu t wrench. Ratchet wrench. 

Traction wrench. 
Wrencb. C. C. Englisb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.074 
Zinc redu(;ing apparatus, C. W. Miles . . . . . . . . . . . . . .  645,179 

DESIGNS. 

Belt body. J. Livingston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.351 
Belt body;portion. L. Sanders . . . . . . . . . . . . . . . . . . . . . . . .  32.3iiO 
Bracket. wall.  E. Cliff .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.336 
Carpet stretcbtl1g plate. R. J. & F. Wrigbt . . . . . . . . . .  32,342 
carl{�a��.

c
.��:� . .  ��.�i

.�� . . ���.�:��.�� . .  ����.�' . .  �: . .  �: 32.343 
Drawing roll clearer. W. E. Keach . . . . . . . . . . . . . . . . . .  32.a:",9 
FIa�staff so<ket. W. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.333 
�lower. artificial.  T,. P. Weber . . . . . . . . . . . . . . . . . . . . . . .  32.352 
(jofl'erimr tool, L. P. Weber . . . . . . . . . . . . . . . . . . . . . . . . . .  32.332 
Grain dril1 pomt or �hovel, H. J:i'unk . . . . . . . . . . .  : . . . .  32,Ml 
Horse.boe calk. W. E. ('ottrell . . . . . . . . . . . . . . . .  32.344. ;;2.345 
Hor�eshoe pad. J. Kronenberg . . . . . . . . . . . . . . . . . . . . . .  :-l2.:H6 
Hose reel bracket, K Cliff . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.337 
Hose reel end disk. E. Cliff . . . . . . . . . . . . . . . . . . . . . . . . . . .  :12.3:)8 
Knife, fish cleaning. W. J. lrwm . . . . . . . . . . . . .  , . . . . . .  32.iJ29 
K.nife, orange, M. E. Bailey . "  . . . .  " . . . . . . . . . . . . . . . .  32.:{28 
Picture exhibiting cHbinet, L. Canda. . . . . . . . . . . . . . .  32.335 
Scale frame. J. Jungwirth . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.2H4 
Sbafting ban!!,er frame. A. P. Sloan. Jr . . . . . . . . . . . . .  32.340 
Silversrnitbs' stOCk. S. h. Leavenworth . . . . . . . . . . . .  a2.331 
Spoon. W. T. COllblan .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.327 
Tire. rubber. S. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.347 
Velocipede crank arm. A.. M. Price . . . . . . . . . . . . . . . . . .  32,348 
Velocipede cran k armand sprocket wheelftange, 

A. M. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :12.34!J 
Wa tcb plate, W. C. Ball . . . . . . . . . .  " . . . . . . . . . . . . . . . .  32.330 

TRADE MARKS. 

Bags and twine with which to sew same, Fulton 
Hag and Cotton Mms .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  04,314 

Cotton fabrics. Siemssen & Company . . . . . .  34,309 to 34.312 
Cream for toilet use, M. M. Dietrichson . . . . . . . . . . . .  34.:-{15 
Cure for rupture. W. S. Rice . . . . . . . . . . . . . . . . . . . . . . . . .  34.319 
Embroidery materials. certain named, H. B. Phil-

brick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.308 
Fabrics and wearing- apparel made therefrom. cer-

tain named. C. H. Commichau . . . . . . . . . . . . . . . . . . .  34.313 
Gas mantles. incandescent, Consolidated lncan-
Liq������;r

l
t�g����g�J'it: 'j: '&'ii: Te·nnei;i. : : : · �tl� 

lJoli(ln. Lecaron & Fils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,317 
Medicine for certain named purposes, l1'irm of K 

Merck . . . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . .  34.318 
Ointments and lotions. B. Goldstein . . . . . . . . . . . . . .  , .  34.3lfi 
Remedy for botte. colic, and lockjaw, A. Mitchell. :-W.320 
Sirup and 8uj!ar. Abram Lyle & Sons . . . . . . . . . . . . . . .  34.322 
Tin and terne plate, Southern Railway Supply 

Company.. . . . . . . . . . . . .  . . . . . . . . . . .  .. . . . . . . . . .  . . .  34.325 
'1'ools, certaIn named, Armstrong Brothers '1'00) 
. Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.326 
Wood strengthener and preservative, P. C. Reilly 34,:133 

LABELS. 

H Agate Nickel Steel Ware," for flgate nickel steel 
ware, Lalance & Grosjean Manufacturing Com-
pany .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.409 

• •  Beechams Cuugh Sirup." for a medicine, J. H. 
W i l cox . . . . . . . . .  " . . . . . . . . . . . . . ... . . . .. . . . . . . . . . . . . . . . .  7.406 

.. Blossom Nectar Honey," __ for honey, W. A. Sel· 
ser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.401 

•• EscapernOllg." for wine in bottles. P. Garrett . . . .  7,400 
.. }I�ermented Milk Food," for a food, M. L. Arake-
i Iian.. . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.404 

, Knight,'s Fine Perfumes." for perfumery, Knight 
Manufactnring Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7,397 

H Leatherine." for a leather preserver, W. E. & J. 
W. Sud low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.408 .. Paris Ice Cream," for ice cream, J. Economopou-
los . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.403 

•. ' Pure W h ite Clover Extracted Honey," for 
boney. W. A. Seiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 7.402 

.. Reinola." for cigars. Upmann & W i l cox .. , . . . . .  , . .  7.399 
,. Rose and Cucumber JeHy," for a lotion. Charles 

Wri"bt Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.407 
., 'l'riplets." for ci2"ars, Orr. Hume & Company .. . . . .  7.3HS 
.. Veribest," for fl our, W hiteman & Patterson . . . . . .  7,405 

PRIN rs. 

•• Order Genuine Machetes of Collins & Company. 
1'he Best Are the Cheapest.n for machetes, Col. 
lins Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211 

A printed copy of the speCification and drawing of 
any patent in the foregoim! Jist. or any patent in print 
i�sued since 186.�. will be furllished from this office for 
10 cents. In ordering- pteasestate the name anti. number 
of the patent desired. ano remit to '[unn & Co . •  361 
Broadway. New York. Special rates wiH be given where 
a largeJlUnlbe� of cOP.les an� desired at, one time. 

: Canadian patents may now be obtained by the in· 
ventors for any of the inventions 'named in the fore 
�nln" l1�L.provirted they are simple. at a cost of $40 each. 
(f complicated the cost will be a l ittle Yuore. For full 
instruction�' address Munn & co., 361 Broadway, New 
York. Otber foreiGn patents may also be obtained. 

Cb¢ . CYI'¢Writ¢r Excbang¢ 
1 41  Barclay S I . .  NEW Y O R K  
1 2 4 L a  S a l l e  S t . .  CH ICAGO 
3 8  Bromfield St. ,  BOSTON 
8 1 7  Wyandotte SI . .  

KANSAS C ITY, M O .  
2 0 9  North 9th St.  

ST. L O U I S ,  M O .  
432 D i a m o n d  S t  . .  . PITTS B U R G H ,  PA. 
3 West Baltimore St., 

BALT I MO R E ,  M D .  
5 3 6  California St., 

SAN FIlANCISCO. CAL. 
W e  will save you from 10 

to 50% ou Typewriters of an makes. Send fm' Catai.ogue. 

(Cov(>r drawn back shOWing Air Sack and method of inflation) 
For CAMP, VACHT, HOSPITAL and HOME. 

Also AIR C U S H I O N S  adapted for all uses. 
Send for Catalo(J'Ue. 

MECHANICAL FABRIC CO., Providence, R. 

FO R SA L E-�ft Ja��n:;}����htJ�I!��:��i���: 
3 Baker Bros. Geared Drill  Pl'essefl ,(joined). 2 3-Spindle 
Barnes Drill Presses. 2 Warner & S'vaF'ey 'furret Lnthes. 
1 9·16 in. hole throu�h spindle. 2 Warner & Swasey 'l'Ul'
ret Lathes, 2 3-16 in. hole through spinflle. 1 12·in. :-':'wilJ<.� 
Pratt & Whitney Speed IJathe. 1 �'Il:l11 Pl'ofiliD)t" Ma
chine- Garvin M achine Co. 1 �prock � �  :'\lillirur Machine 
- Garvin Machine Co. 1 10-in. �wing Diamond M'lchi" e Co. Speed Lathe. 1 14-in. Swing Diamond :\Jachillp.: Co. 
Speed Latbe. 2 Pratt& Whitney Wheel Trueing 'l"'ab les. 
2 Wh eeI Lacin!!' Tables. ? WheeI Trtlei� Stands 1 ftim 
Drilling :\lachine. 1 Pratt & Whitney Frame Drilling 
Machine. 1 Fox Macbine Co. 'rube Cutter. 1 It�ox Ma
chine Co. Rim Washer Pre�s. 2 Diamond Mac>hine Co. Be)t StrappinJZ Macbines. 2 No. 3 Diamond Machine Co. 
Huffine' Machine. 2 No. 2 Diamond Machine Co. Bum ng 
Machines. 1 No. 5 Emery Wheel Grinder (double). 1 
No. 3 Emery Wheel Grinder. 3 Gas Brazing Stands-coml(f��e

B EkT��t��a��U'����eC O. , CANTON, 01' 10. 

TURBI NES II'J" ud for (lircnlar "iU ." 
JAS.  L E F  EL co. 
lI)'in.:-licld, bhiO, tf. S. A. 

Perfection Electric Alarm Clock W ANTED me on to mtlnuIncturl!. fornn iDtereSL , ,. v8Iu"�le COO king ute.u&l. Patented III 
A I!'reat improvement ovt:!r tbe United tales nod Cnnllda. Addre • lU JENNLE 

ordinary alarm clock. Rings un- R. MORGA.I.'<. Colorado prlllils. Colonulo. 
til you get up and stop it. 3·inch 
silver-toned bell. BalteL'Y lasts 
12 to 18 montbs. Higbly orna
mental and efi'ect.ive. � .send 
for Circular and Price List S. A. 

THE J. J O N ES & S O N  C O .  

MORAN FLEXIBLE J OINT 
for Steam, A i l' or IAquids. 

Made in all sizes to stand any desired 
pressure. 

Moran F l e x i b l e  Steam J o i n t  C o . ,  I n c'd 
147 rl'hird Street, LOUISVILLE. Ky. 

50 YEARS' 
EXPERIENCE 

PATENTS 
TRADE M A R K S  

DESIG N S  
C OPY RIGHTS .!tC. 

q��?I�n:s��l;��g� �u�k���l���d t��C�'ht��� \���� 
invention 18 probably patentable. Communica
tions StrICtly contldential. Handbook on Patents 
sent free. Oldest agency for secm'in}! patents. 

Patents taken throu;zh Munn &: Co. receive 
8pecialnot-ice, withont cb�lJil!e. in the 

Sci¢ntific Jfm�rican. 
A handsomely illustrated weekly. lJargest cir
culatIOn of any scientitlc journal. 'l'erDls. $3 a 
year ; foul' months, til. Sold by all newsdealers. 

MUNM & CO, 36 1 8rOadWay, New York 
Brancb Office. ti25 F St.. Washington, D .  C. 

� Brass Band t 
II18truments, Dnawst Unlfol"ma, & Supp,le8. Write for catalog, 44fi 
illustrations, FREE; it gives in
formation for musicians and new 
bands. LYON & H EALY, 

88 �4.m. St.. (JHI(J�GO. 

GAS L IGHT 15c A MONTH, 
An, Where, 100 Caudle Power and $4 6 A DAY SURE Above 
TO expenses and a steady job 
. to goodal!'ents selling our 

Gasoline Lamp. Needed everywhere. 
BRILLUNT GAS l.iMP to., 42 Stat. St., thi.ago. 

CALCIUM CARBIDE �����l . 
3� NASS A U  STREET. NEW YORK. 

(A B C Code.) Cable Address : BRYAXE, NEW YORK. 

'F COST US 

Add .... _oIDce. 
Bo ....... -

"''"111''.111,&1&1 �:,:!:'5c 
*4,000 on ouy' new book, 

Money with Poultry nnd 
lttellsit.alJ. LeadiogpoultT-y -.... -e' •• � .-. al1Jclin for i to 192 1l" u gtIOd  u 

U"Dj"e,.s lncubato,. 
Ie �hcu�: ::"'da

Sti-:IIC::: 
in aL&tDPI fo r�ooo book t�t3·I .  

CYPHERS INCUBATOR CO. 
Wallando N. Y. ()hl ........ DL � 3 1 0  First Premiums 

Awarded to tho PRA I R I E  I'!TATB 
INCU nATO R. Quaranteed to oper&to in any liml!.te. S nd ror catalogoe. 

PlWlng ST."II: IN ' U,TOU CO. UOIIIPr (,1 l1,'0 .. 

MODELS & E X P ER I M E NTAL W OR K .  
Inventions developed. Special Machinery. 

E. V. BaillaI'd, 106 Liberty St •• New York. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and Tool Wo·rk. Write for CirclI l "r. 

PARSELL & WEED, 129·131  'Nest 3 1s t  St., New Y o r k .  

D'AMOU R  & lIlTLEDAl..E·MACHINE C . 
1 3 0  \N O R-T· H - S T . .  N E. W  Y O R K .  

• • • •  CO R K  S H AY I N C S  • • • •  
O .  HEROLD &L��;';', Po)'tulI'al. �EASE PAYS EXPENSES and $r[5 

per month. Steady position ; self-se),· 
ler� no experience neected.Send 2cfor contract. 
PEASE MFG. Co •• Cincinnati,O . .  Dept. 10. 

M AGIC LANTE RNS,  S LI DES, FILMS, 
and MOVING PICT U R E  MACHINES. lIT Write f or our great Barga." List. 

WILLIAMS. BROWN & EARLE, Dept. C. Pbiladelpbia, Pa. BOYS P1PER�!t���f:i���.�;�����::;�� 
age we will send you the Star for s: mOD�h9 

free. Gn·atest boys' paper published. Address Wlth 
stamP. THE STAB, Dept. 84. OAK PARK, ILLS. 

Capital furnished to' patent invention for interest in 
���r;'i: ad�����peM��e ��i��c�p���!ll�e ::rl�l tS a�d 
clever. Give full particulars. Address, Advertiser, 
Box 773. New York. 

1900 BICYCLE FREE .,·ordJst.Mbutillg lOOOcata.log-ues torus. One Agenl wan tad J n each. town. Gh18 references 
and send tor ntalogues. Enclose 8t.a.mp. 

MEAD CYCLE CO. Dept. G2 x, !;hlc.,o 
BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 '.l3· 
Price 10 cents. For sale b y  Munn & C o .  and a l l  new[. 

I dealers. Send for 1897 catalollue. 

S 
3 D S Sendu, youTaddr.,,; a ay ure andwewill'�10WYO" how to make *3 aday 

absolutely sure; We) 
furnish the work and teach you free; you work in 

the locality where you live. Send us your address and we wi!) 
explain the business fully; remember we guarantee a clear pf'Ooo 
fit of 1M for every day's work, absolutely sure, write nt once. IWUL I1IANUFACTURING CO .. Box I L IJETROIT. MICH. 

�}lN MAKE BIG MONEY �h':,t 'i>';,tb'i�n�?� 
Motion Pictures, the new Grapho-Ampliphone Talking 
and Musical Combination and Panoramic Stereopticon 
Views $60 to $300 per week withou t previous experience. 
Only a little money needed to start with, and any man 
can operate our outtlts successfully. Write for cataloll. 
Entertainment Supply Co.,  56 & 5 8  Fifth Av., Chicago. 

F I L M 0 A R R I E R I ��r�ds��f�I��IJPat�?y n�r:otf:i� 
for the purchase of the riguts of a suitable carner for 
their Secco :li'ilms. information mall be obtained on 
rJW!y��.�t��ti�X��re�'t��:r.;'D� F���r���d Colon

-
Experienced Draughtsmen wanted on mill machinery 
and machine tool!:i. Permanent employm ent assured to 
rapid and accurate draughtsmen, Bethlehem Steel Co., 
So. Betblehem, Pa. 
WA ·r'ED.-A ftr t-cln Aletnl l'altern Maker. ne 
whO boa hlld e:rperlence Oil V"lves. 'None but e:rperta 
need apply. R. E. M .• Do:r '1'13, New \'ork . 

98lF �OUUY�l�I�J<:A:::�,�r IT 

V-... -- E AG L E W ATCH No. 8, u·k.,Gold filled. 
doublehunting case, Am
rlca.n stem wind and FulIj ewelled. Sent 

C . O .  D .  for$4.98 
with privilege 0 iexamina· 

t'on before paying; i j not satisfe-o, 
order express agentto return it. Giv.: 
correct address. nearest express of· 
fir:e. M�ntion ladies' or gents' size. 

'RAGLE WATCII CO., Dept. K, 6GMaiden Lane,New York City. 
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