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MODERN AMERICAN DWELLINGS. With 

ConstructIve Details. By Numerous 
Architects. Practical Designs for 
Builders and Those Intending to 
Build. Illustrated by means of 33 
half· tone engra vinA's and 127 full-page 
I>lates of details. New Yurk: David 
Williams Company. 1897. Price $2. 

TM charge fOf' � UfIder thu head iB One Dollar a 

line for ....,10 WuterUon; about eWht wordJI to a line. 
AdllertiBements must be rec",ved at publkaUon office 
aa eaf'lll aa Thurlldall 1nOf'fI,� to appeaf' m the folll>w­
� week', iB81u. 

Marine Iron Works. CbicagO. Catalogue free. 
.. U. S." Metal PolI.b. Indiana poll.. Sample. free. 
G ... ollne Brazing Forge, Turner Br .... Work •• Cblcago 
Yankee Notion •. Waterbury Button Co .• Waterb'y. Ct. 
Bicycle ElectriC Llgbt Co .• Cleveland, 0 .• want agent •. 
Handle &; Spoke Mcby. Ober Latbe Co .• Cbagrln �'all •• O. 
ScbwaabStamp &; Seal Co .• Milwaukee. Send for cat'g. 

TO INVENT.ORS. 

ol':n�f.!'''f��e o�� fi�U::'�·'t.:';;',e.�J' .r���t�� 
ig� f:�n':�tp��gtfc�� abborrh�O����� �3��ia�� unequaled facilities for procurmg patents everywhere. A .ynop.i. of the patent law. of the United State. and all foreign countries may be ha.d on application. and per­sons contemplating the securmg of patents. either at home or abrQad, are invited to write to this office for prices. which are low, In accordance with the times and our extensive facUities for conducting the business, Addre •• MUNN &; CO .• omce SOIENTIll'IO AMERIOAN. 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 
MAY 17, 1898, 

AND EACH BEARIN (] T HAT DATE. 

The selection of desigIlll of residences in this volume 
is intended for the practical hnilder, who is frequently 
called upon to act as his own architect in the erection of 
d welling houses. The designs range in cost from $2,000 
to $5,000, and there Is also a large number of details of 
the interior and exterior construction, a feature wbich 
the practical builder will recognize at once as of inesti­
mable valne in the building of houses. The designs 
represent work already executed and illustrate the efforts 
of architects scattered over a territory which includes 
practically ttle entire country. The half-tone engravings 
are well reproduced, but the elevatione. while useful, are 
not particularly handsome. The floor plan. are on a 
rather .mall scale. The details are specially to be com· 

FERRA CUTE Macblne Co .• Bridgeton. N. J. Full 
Jine of Pre •• e •• Die. and otber Sbeet Metal Macblnery. [See note at end of lI.t about cople. of tbe.e patent •. ] 

Improved Bicycle Machinery of every description. I ACid, ma.king pyroca.techin Bulphonic. P. P. 
mended. - Tbe Garvin Macblne Co .• Spring and Varick St •.• N. Y. Monnet . ..... .. . .. ...... ............ ............... 6OU166 AIr brake controller. J. C. Wands .................. 604.244 

MODERN SWITCHBOARDS. By Alfred Gasoline Engines and . Launches. Free catalogue. AnnunCiator and spring jll.ck, combined, G. W. 
Monitor Vapor Engine ani P. Co. Grand Hapld •• Mlcb. Aw�fJ���iiidOW·. :Cl .. �,;;�e;;i:::::::::::::.::.:::: =:W B. Herrick. Philadelphia: The Cut­

ter Electrical and Manufacturing 
COlllpany. Pp. 200. Price $3. 

Tbe celebrated" HOrnBby-Akroyd" Patent Safety Oil 
Engine I. built by tbe De La Vergne Refrigeratin" Ma· 
cblne Company. Foot of E ... t 138tb Street. New York. 

The best book for electncians and beginners in elec­
tricity 1s Ii Experimental Science," by Geo. M. Hopkins. 
By mail. U. Munn & Co .• publlober •• 361 Broadway. N. Y. 

Dr Send for new and complete catalogue of SCientific 
and other Books for lSale by Munn & Co., 361 Broadway, 
New York. JI"Tee on application. 

Badge, A. Phelp . ..... .. . . .. ... ....................... 604.21:1 Baling press. J. H. Hulmgreen ••. . •. . . . . . . . . . . . . . . . .  6Of,324 Batb. See Cabinet batb. 
g:r,��r�Y�I��/ fteit'ii:.�: �'. �.��.��.�:::::::::::::: �:� Belt. H. Caroll ....... .. ....................... . ....... 604.298 Bicycle. J. A. Anderson ................... ....... .. .. 604.011 

gig�I�;��H��iiie:::::::.:::::::::::::::::::::::: �:� Bicycle. J. McLean ..... ....................... .. ... 604.073 Bicycle brake. J. C. Ern.t ........................ .... 604.030 

gig�l: :;g:!re�?ir:·k�'S\;i�;,�·. �.r.�.�::::::::: �:� Bicycle .addle. E. W. Bray ........... ............. . 604.3U 

While this handsome quarto volume, full of iIIustra· 
tions, is published primarily to set forth the husinesa and 
describe the appliances manufactured by the Cutter Com· 
pany, it is a book which cannot filii to be extremely 
valuable to the electrical engineer or to any one engaged 
in electrical work, as the abundant engra vinge repre.ent 
a multitude of minute deW Is not often found in a 
single volnme. The book also has an interesting histori­
cal resume of early practices and expedients, indicating 
the advances recently made in electrical apparatus, and 
valuable data on approved methods of construction. 

Bicycle .addle. J. W. Morgan .. . .. ...... .. ..... .. ... 604.068 
_ .................................................................... !!!'I.!!.!!.!!.!!. !'!!" g!cycle .upport. J·ti D\;'W· ify ... ... · ........ · .. �.

� BI���I: fggfgbtd"e� oro�arrier. i. c?n�ra.;,::: :::: ::: 604: 210 

GREENHOUSE MANAGEMENT. By Prof. 
L. R. 'I'aft, of th'l Micbi�an Agricul­
tural ColleA'e. N e w  York: Orange 
.Judd Company. Pp . 382. pJ'ice 
$1.50. 

A manual brimfnl of valnable condensedanil.' well 
arranged information on the forcing of 1I0wers, � fmils 
and vegetahles in greenhou.es is here presented to the 
public, the book also covering the propagation and care 
of house plants. To the 1I0ri.t especially, who pursues 
the business as a commercial enterprise, and to the 
\!Towers of early vegetables and choice fmit.., the w'ork 
should be of great value, as not only are new and im­
proved methods continually being brought into use, but 
tbe plants grown change from year to year. and this 
work of Prof. Taft is up to date in elucidating the most 
recent methods. 'fhe same author has also published a 
etandard work on greenhouse construction. 
HYDRAU'LIC AND PLACER MINING. By 

HINTS TO CORRESPONDENTS. 
Name .. and Address mnst accompany all letters or no attention will be paid thereto. TItie is for ow information and not for publication. References to former articles or answers should give date of paper and. page or number 01 question. Inqulrlell not answered fu reasonable tim.,. should 

be repeated; corretlpond.entl! will bear in mind thaI some answers require not a little research, and. though we endeavor to reply to all eitber by lettei or in this department. each must take his turn. 
Hu yers wlsbing to purchase anr article not advertised 

in our columns wm be furrushed with addresaes of houses manufacturiIll( or carrying the same. 
Speelal Written Information on matter' "j personal rather than general interest cannut oe expected without remtmeration. 
Scientific American Supplements referred to may .be had at the omce. Pftce 10 cents each. 
Hooks referred to promptly supplied on receipt 01 

Bicycle trainer. H. Vogeler ........ ................. 604.200 

R�":rc,r.inle�o�'iii.�o����d.B. D. RI.lng .............. 604,086 

Boat •• ubmarine. G. W. Bennum ................... ·601.185 Boller. See Bleacbin" boiler. Boiler fiue cleaner. H. L. Hildreth ................. 604.047 Boiler furnace. steam. W. Kent ......... ......... .. 604.158 

Igf���'t.i�.:.���i;l�b�:.�:.� ... I::::::::::::::::::: �:l� Bottle. �'. L. Meyer ................................... 604.0&'2 Bottle. J. C. Pattersoll ............................. ,. 604.100 Bottle and .eal. non·retillable. A. J. Jo.e ........ i. 004.328 

�gUl:.����fa:e�r��r�: ii.:n���:�.���������::::: Jl:� Bott"" non-refillable. A. N. Woodard .............. 604.104 Bottle .topper. E. A. Parker .......... .............. 604,2fl9 Box. See Di.play box. �-oldlng box. Letter box. Paper box. Box or can. A. R. Fergu •• on ........................ 604.112 Brake. See Bicycle brake. Elevator .afety brake. Veblcle brake. Bruing apparatus, B. Rein .• . . . . . . . . . . . . . . . . . . . . . . . .  604.000 Burial ca.ket. C. E. Myer ............................ 604.3.'U Burner. See Gas burner. Incandescent burner. Butter. etc., appa.ratus for remOVing, Rohl & U .edom ... .. .. .. .... .............................. 604.124 Cabinet batb. ,'. Cbrl.tenHCn ........................ 604.300 8:�erGe��fta��ri�. J. J. Chase ...................... 604:,� 
Can opener. P. Beaver ............................... 604,016 Candy macblne. E. F. Gould . ....................... 604.3U Can •• etc .• device for clo.lng, G. J. Record ...... .. 604.079 Car coupling. H. F. Camp .... ........ ................ 604.227 

Eug-ent' B. Wilson. New York: 
.John WH ey & Sons. Pp. 234. Price 
f2. 

price. 
lUlneralf. sent �r eDJDlnation marked or labeled . 

g: ������.o:.:.:'e'rt tJJ;�JrWalie�������.��::::: �;lM should be distinctly Car gate. H. W. Brett ................................ 604.225 

(7436) C. L. P. writes: I have a square 
dining extension table which has become somewhat 
marred by uee, that Is It has lo.t its polish. Clin you tell 
me what I cando to give It the lIne polish a new table 
has 1 A. Formulas fnr fumiture polishes are given in 
our SUPPLli:1lENT, No�. 1067, 1099 and 1145, price 10 cents 
each by mail 

Car .Ide bearing. railway. C. C. Borton . . . ... .. . . . .  604.186 Cars. electriC IIgbtlng apparatus for, Wllbelm &; Rlcbard ............................................ 604.101 

car�. e�\:'!�J���.t.i��.�P�������.���. :.�I.IOOt.Ms 'ro 604.085 Ca ... electriC IIgbtmg .y.tem for railway. W. �'. Rlcbard.... .. ............................. �.(M!I, 604.082 

8:ffu�U:���' ��tp��I'i;g�a�:'!i"�:ticii.iio·n·,;f: ·c: 604.3ro F. Cro •• et al.. . . . . . . . . . . . . . , . .  . .  . .  . .  • .. .. .. .. .. ... 604.206 Cbaln link. W. H. Grlmtb ............................ 604.316 Cbalr. See Cblld'. cbalr. Cbalr. F. H. Karrer ................................... 604.156 

The times are especially propitions, since the develop­
ment of intere.t in the Klondike region, for puhlications 
on placer mining, which so many thousands of inexpe­
rienced men are now entering into in our Alaskan terri­
tory. The book before us is well adapted to set before 
the miner in a very practical way the leading features of 
the work, including methods of panning, cr!idling, boom­
ing, sluicing and the COIlBtrUction of riffies, lIumes, 
ditches, valves, gates, weirs, etc. 

Cbalr. 1. E. Palmer ............ ...... ................ 604.212 

(7437) H. B. D. writes: I have bad Cbal":f��i���.I.� •. �.':':'.�����I���:.c������.� •. �: 604,341 Cblld'. cbalr. F. C. Hannab ................. .. . .... . . 604.045 great difficulty with X ray tubes becoming punctured by 
THE CENTURY ATLAS OF THE WORLD. the po-ge of the current through the glass. What is 

Prepared under the superintendence the caueeof thi.1 A. To be punctured Is the natural 
of Benjamin E. Smith, A.M., m anag-- death of an X ray tube. When it will .occur no man 
ing- editor of the Century Dictionary, can tell, whether in infancy or In old age. The Bt�tlC 
editor of the Century Cyclopedia of machine seems to use up tubes faster than theinducUon 
Names, etc. With 117 double pa�e coil_ Thuparkjnmpsihroilgh the glass because Dnder 
map s i n  color, 138 ineet maps, 45 hls- exiBting c�nditions that is the path of least resistance. 
torical ami astronomical maps, and Sometimes punctures seem to be preceded by a creeping 
indexes (382�x pp.) of places, rivers, out of an electric di8charge upou the tube; at otl\2rs 
mountains. et('. Pu bUshed by su b- there is a flash, a stroke and a hole. nis difficult to ac­
scription. New York: The Century count for them. 'fwo valuable works maybe mentioned. 
Com pany. Cloth. Price $12.50. "The Induction Coil In Practical Work,;1 Lewis Wrtght, 

The Century Atlas conWns some of the lInest sred. price $1::25 by mali, alld'" 1'he Roen4\en Rays in Medical 
mens of map making we have ever seen. It is an en- Work." David Walsh, pri"" $2.25 by Will.·. 
tJrely new atlas of the world, uniform in size with the (7438) P. L. G. asks: Will you kindly 
Century Dictioriarv, whtch Is known everywhere the inform'me, through the. Notes· and,.QiI,crles of the SCI­
English langlJage is spoken or written. It is withont ENTn'IC A1lERICAN, the way to IlBI>IiHlUD the distance 
doubt the most comprehensive and nI>-to-date atlas of \ from a receiver to the p.laee·that.:Ji,.lim&rlne cable is 
t�? whole world, as it contain. the late8t details as to po. severed 1 A. The generi,,]'m

. 
eth

.
od itt

.
��i>ling a fault is 

Itttcal changes, Buch as the new boundary of Greece re- to measure the re.istanee ot tlte <:'a\jJe.' 'l'his will be the 
suiting from the late war and the limits of Greater N ew res�timce from the end on . shore tQ the' break, smce the 
York.Tbe atlas has 117 double P8l(e mapB, 138 inset earth has no resistance.· ·The �tance of the whole di­
mapa and· 4.' historical and Mironomical maps. They vided by the resistance per mile' llIyes the numj)er of 
are printed in from i! ve to ten different colors. The mOllt miles to the place where the breali: ·occurred. 
recent goverttment surveys of ali parts of the world, the (7439).J. KW. asks: H ow are'� elf'ctr ic late8t lake, sea and harbor sonndlngs. tbe most race'" 
explorations and the latest measurements of mountain lights tested for candie pow .... l' 'Wbat apparatus is re-

. '  quired, etc.' A. The beet way to rate electric Jights peaks
.
are given. 'fhe. various railway, steamship IlI>d is by the power they use 11\ watts. The National cable hnes are all shown, and they are, of course, broD_" 

EI t '  Li ht As • tIoil b d 11 ed 2 000 dl down to date. Important battlellelds are plainly mat.... ec rtc g socta . as e n a ,  can e 
and the dates affixed. The historical maps illustrate r.oe power lamp as one cODl!Uoung.450 watls. This is 10 am-

. . . d peres at 45 volts. Incandtll!cetJt 15 candle power lamps mOBt Important epochs of sacred as well as ancteIrt an .  f 50 to 55 tt If b di . be modem hi.tory. Standard time divisions ar" IilN>wn i use rom . wa s. t e can e power 18 to . 
throughout in the United States and Europe; the SPl'cial!'III<'IlRUred, the I�ht of the lamp Is comp�reddirectly w.tth 

. . that of a standard. The legs! candle IS one consummg tounst map of Europe shows the chIef routes of travel. , 120 grains an hour, niade to have 6 to the pound. The As an example of what the older atlases lack aud whlcb hod f .' . ad' h . h '11 the present atlas contains are the routes of celebrated met . o . comparl8On IS to Ju�t t e tw� Jig 18 It 
explorers. including those followed by Nllnsen in his reo �hey tllummate a Burface equall�. T�en the hghtof each 
cent expedition to the Arctic regions and by Glave a:td t •. represented by the square of tts dtstance from the sur­
Donaldson Smith in their recent African elrploratlons. f.ace. Thus, tr the �tandard can<l!e were 1 foot .and the 
Th index h bo t 000 000 tri d th f . hght to be testeo 4 fetll from this Burface, the hghts are e s ows 8 U , en es, an e oreIglt I' to 4' 1 tn' 16 The r ht to be tested· . .  
words used in connection wIth place names are trans- as • or as • til 18 gtvmg 
lated adding greatly to the utilit of the atlas. The res- 16 candletJ. 'this is explained in Hopkins' .. Experiment-, y p al Science" PrIce s.L ent time Is particularly suited ror th" vroduction of an . . -
entirely new series of maps, ana the Century Company (7440) R 1!&1'1!: Please give a receipt for 
have done wisely in beginning at the bottom and making mtoklng elder. tn... �lt8t to be about 16 cents per I:"1I0n. 
each map afre.h from the newest ooil l:eBt material. The 14.M.ix well lit IZIllIolJB cold water, � pounds browu 
latest geographical surveys of chi\ized countries have �I!ln'l � pouna tariarlc acId, add the juice expressed 
been incorporated, and in thOflA regions of the world for: frotn-'2 or 3 poo...u. dried ""Dr apples, boiled. 
whi�h n.o official surv�,s hav� been made, the most att.. ('1'441) G. savs: Kindly let me know bow tborttattve sources of tnformatton have been u.ed. RJjlII� - .  
forbids us to enumerate all of the distinctiv .e features milch a knot is. I would hke to know whether it 18 a 

mile or a little over. A. A" knot" is a nautical mile which tend to make this atlas so valuable. The maps 
are clear and handsomely executed and brietle with de­
taiJs, to some ot which we have referred. and Is equal to (�) l'15156statnte miles. 

Cburn. J. A. Maddox ............... .......... ...... .. 604.059 Cburn and butter worker, Penn &; Brown ......... 604.2Il'2 

g�:�:�� �:.:'�;��: 8���e��'l�n�ti��.�:::::::: ::::: �:r!i Circuit clo.e'd W. D. Kennedy .. ................... 604,157 

g��Pcla�� f��\heii�l::Pma��t�� .. �ef;. Wln.or 604.103 Cock .afety atta chment. ga •• J. F. Smltb .......... 604.197 Coin bolder. J. Green ........................ ........ 604.315 Uomminuted materials, apparatus for handling. E. F. Dyer........ . ... ; .......................... oot.141 Comn;lUtator bru.b bolder. W. B. Stull .......... .. 604.220 Conveyer. endle •• cbaln. W. F. Hunt .............. 604.234 CookIng and p re •• lng apparatu8,J. F. Bu •• ell ..... 604.:148 Cooling and .eahIljl, J. Sedlacek .................... 604.162 

ggrKt';,��l:;'ii j������gH� 'E<:"������:::::: :: : :::: �:l& Cotton bandllng macblne. pneumatic. J. T. Ful. ler .. ...................... ......... ... .. ........... 604.037 Cotton pre ••• W. E. Ander.on.................. . .. 604.012 Cotton pre ••• F. L. Dyer.................... ""4.028. 604,029 cOu,f�g:.co��T�ar coupling. Pipe cuulJJing. 
Cover for crock •• etc .• Gribben &; Smltb .......... .. 604.040 Crate. G. H. Owen ................... ...... .......... 604.076 Cultivator. D. M .. Motberwell ........................ 604.172 Cultivator. N. O. Stark .................... ........... 604.100 Cultivator pulverizlnl! attacbment. G. G. Gtlbert. .on ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604.313 Cultivator .bovel. G. T. Crobarger ........ . ... ..... 604.W5 Cutter. See Feed cutter. Paper cutter. Tbrasb-ing machine band cutter. 
g��t:rp��I�t�·y�rrK;,eliiig::::::::·:::::·:::::::: �:�l Demljobn. 1. M. Scbellinller ......................... 604.089 Dental dl.k mandrel. J. E. Keefe ................... 604.305 Display box. A. M. Hance ... ......... ............... 604.190 

E::\r .. 'Ve�B\f:;&caJ:av�· . � .�I�.����::::: ::: : .: ::: �:ru 
�?ge8�la����i�rl1: 'ii�:t3:iii:· ················ 604.015 

Drill rods. device for removing brok�n, J. Hurst 604:,327 Dumb walter. W. R. Fit.bet ............ ............ 604.:132 Du.t pan. K. A. Clabaugb ........................... 604.001 Du.t pan. S. W. Milligan ......... .... : ... ............ 604.064 Illlectromagnet bavlng rotatlnll field •• W. Lang-don-Davie ..... ................. . ...... . .... ....... 604.055 Elevator doors. electricu.l apparatus for operat Inll. H. R. Smltb .. ... . ... ............ ............ 604.128 

�::,;;�������r;I��a�:v�e�l����oii.;r::::::::: ::: �:� En"lne .toP. automatiC. J. H. Ea.twood et al ..... 604.142 Fare register operating mechanism. car. C. Bern-.teln ....... ......... . ...... .... .... ................. 604,295 Feed cutter. C. F. Searcb ............................ 604.127 Feed water and Circulation. heating. J. King ...... 004.052 �'eed water heater. C . •  I: Jack.on ... ...... .......... 604.249 Fence stay. L. S. Mobler ....... ..................... 604.065 (4�ence weaving machine. wire. \V. H. Warner .... 6tNt099 FenCing, machine for making wire. Griswold & Goldtbwait.. ...................................... 604.041 �·i1e. pre.criptlon. A. H. Cook. Jr ................... 604.1(M! Fire escape. F. Underwood .... ...................... 604,096 Flue .craper. Luken. & Zscbecb ..... .. ............. 604.058 Flu.blng tank. E. M. Stir lin" ...... . ..... ............ 004.178 Folding box. M. B. Clall' ... ...... .... ........... ...... 1;04.228 Frameclamp and support. F. Reissmann. .. ....... 6(M,lOO Fuel and making .ame. compo.ite. G. Grimtb •... 604.317 Furnace. See Boiler furnace. Smeltillf,C furnace. Furna.ce door. G. It. Steward ... . .. .. .. . . ... . . . . .. .. .  604:.093 Garment dl.tender and drier. P. O'Tbayne ........ 604.122 Garment .upporter. W. G. Wa.bburn .............. 604.134 G"" burner. T. WII.on ................................ 604.102 G ... burner for water beater.. H. F. Gabel. ....... 604.209 Ga. engine. D. M. Tuttle. . ....................... . ... 604.241 Gas from fermenting liquor.. collecting. J. Scbnelble ........... _ .... ....... ... ... ........ ..... 604.125 G ... generating apparatu •• acetylene. E. N. Dilk· er.on ................................ ..... .......... 604.139 Gas "enerating apparatus. acetylene, Thorn & Hoddle .... ... . .................................... 604.199 G ... generator. acetylene. E. J. Dolan .............. 604.140 Gas generator. acetylene. E. Godin ................. 604,009 G ... I�t�!�'i.·tI���n':,��':[:.�'1."nt�¥.e.f?M���Y,�.�� 004.121 
(Continued on page 350) 
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ORDINARY RATES. 

In8ide Pall'e, each in8ertion, - 73 cents a line 
Back Pall'e, each in8ertion, - - $1.00 a.line 

�:rr.dt:J.';.�f'�'::
r
":a.ot Ad1ltrtiBements, SpecWl and 

The above are charges per agate ltne-about- eillht words per line. 'l'his notice sbows thewidtb of the line, 
rr�e:.�� �� ��t�a%�erat:��a�!y': {fnRl, g;�e�����:· 
�:fvea:: !�e J���1���:som��v::t�s:r'fye�s 1���;tI�y morning to appear in the fullowiIl2' week's issue. 

Star * 

Lathes 
rootpower' 
Screw ••• 

••• cutting 
Automatic 
Cross feed 

9 and t t-inch Swing. 
New Ilnd Originlll Features 

Semi fer Cataloglle B. 
Seneca FaUs Mfg. CompaDY. 
696 Wat(;r St., Seoeca Falls,,N.Y· 

AMERICAN PATENTS. - AN INTER-eRtin� anrt valuable table showing the number of patents 
�� �e��I��ef�Ot�Se s�Jr;�T�Pdgw�b�hcfe������ 
31, lB94. Contained In SCJENTIFIC AMERICAN Sup­

PLEM1!JNT. No. 111112. PrIce 10 cent.. To be bad at tbl. office and frow all new.dealer •• 

HAVE THE LATEST IMPROVEMENTS. 
No machine mop can be tborougbly up-to-date nnle81 _It has tbe mo.t modem per-

_ fected tool •• For Instance, tbe 
ASHLEY PATENT NIPPLE HOLDERS 
¥l!gy n��rJ��t�O�I�����fo���r�� �;,�ft.�"tb�b�= off both tbt! sleeve and .bank tbread. Made of best quality cast .te.· I. carefullv fitted. Long or .bort nip. 
g�el�g'l:'tt '::;��t�lct::'��£lfo�� A.bley Holders are 

WALWORTH MFG. CO., 20 Oliver St., Boston, Mass. 

LATHES 
FOR 

CUNSMITHS. TOOL 
M AKERS, EXPERI­
MENTAL AND REPAIR 
WORK, ETC. 

Send jOf' IU .... Catalog. -:J��,���t�� W. F . .& l no. Barnes Co . 
1999 Ruby Street, 

ROCKFORD, ILL. 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

(RAND DRILL CO.) 
Send ffYr Cataloa1U. 100 Broadway, New York. 

WOODWORKING MACHINERY.� For Planinjl Mills, Carpenters, 
Builder., Furniture, Cbalr, Veblcle, 

Wheel and Spoke Makers. etc. 
. Dr Corf'eBp<>Ttdence SoIic£Ud. 
I1lu.trated 3l2-p&.lle Catalogue free 
to manufacturers and foremen • .  

THE ECAN CO. 
327 to 347 West Front Street, 

CINCINNATI, OHIO. 

PHYSICAl. AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHAR81N 
MACHINE 

The Coburn Patent Trolley Track 

Store Ladders. 
A PAIR OF STAIRS ALL ALON(] 

THE LINE OF SHELVES. 
Dr Send fOf' Book. 

The Coburn Trolley Track Mfg. Co; 
HOLYOKE, MASS. 

.. QUEEN" A"",;;, T EC T LEVEL $150 
Improved Transits & Levels 
Graduated entirely on our 
���fea�:��ln.ft et't�n;o�l'cJ�; Fair. All kind. of Engineer_ ing, Surveying and Drafting Instruments and Ma.teria18. 
�re.tIlJ:':!r��'l'i 1'i'�\�ga':J� I. mentioned. '. 
QUEEN & CII., Inc., 

1011 ('lIe8tnut St., 
1'lIlIndelphln. 

Gas Blast Furnaces 
lAS PRODUCERS 

AND 
PRESSURE BLOWERS. 

Ft:>r 1llustf'ated PampltlRU, app/JU to 
AMERICAN GAS FURNACE CO. 

23 John Street, New York, N. Y. 

U A Tomo Tnat Tolls of Tools," 
A II about every !mown Tool, large and 
�ie�1�bt8�'!r�:t �J�e. siEe;e;���i a:: 8clibed and illustrated by fine and ac­("llr8.f.f! cuts Send at once for MONT. 
GOMERY & CO.'S tboroullbly up to date TOOL CATALOGUE tor 1898. 510 page. witb Index. Pocket .Ize ��ounded edge. and .tltched 
g�'f�ry .h�ti.Jbr:�� ��y':'o�� for 25 cent. by 

MONTGOMERY & CO. 
100 Fulton Street, New Yor)r, 
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