
(4339) A. B. writes: 1. I have an in
duction coil of about the size of the one described in 
"Experimental Science," which is, however, wound 
witb No. M silk.covered wire straigbt across the spool 
to a depth of about three inches. each layer being 
separaled hy two tbickness.," of paper well sbellacked . 
It gives a tbree-eigbtbs inch spark, and will give no 
longer spark with double the amount of battery. A. 
By your mode of winding you bave removed tbe outer 
layers of the coil too far from its magnetic center; 
furthermore. the wire you have used is too large; but 
tnking the coil as it now stands. yon would probably 
get a better result by connecting your cells in par"Uel. 
2. Which is the most injurious to life-B current witb 
one ampere and 600 volts, or fl curren t of one-balf 
amperage and tbe same voltage? A. The voltage being 
tbe same, tbe larger tbe current the greater the da>lger . 
3. Is il more economIcal to conduct a five-ampere cur
rent with an E.M.F. of 100 volts tban with 75? A: 
More economical in the use of copper. 4. Does anode 
mean tbe pO"itlve and catbode the negative pole? A. 
Yes. The anode is Ihe electrode tbrougb wbich the 
current enters, and tbe cathode is tbe one tbrough which 
it emerges. 5. Wbat is tbe price of platinum per 
gramme? A. Sixty cent •. 

(4340) R. A. W. states that a Sawyer-
Mann 16 candle 50 volt lamp requires one ampere 
instead of one-half ampere. as stated in Notes and 
Qileries some time 8ince. 

(4341) R. W.--For the information you 
desire concerning solar printing we refer you to 
\Vilson's H Photographics," price $4" 

(4342) E. A. asks: 1. How m'.ll I con
nect two dynamos togetber to increase tbe voltage? A. 
Oonnect tbem in .eries. as you would two batteries. 2. 
How can iron be soldered? A. Iron may be soldered 
with 80ft solder by fir.t tinning it. after tbe application 
of cbloride of zinc or soldering fluid. Wrought iron 
and steel may be brazed. Use borax for a flux. and 
spelter. sbeet brass or silver solder for solder. 

(4343) F. M. G.--In the construction of 
yonr dynamo, tbe nse of gas pipe for tbe core of the 
armature is a mistake. The capacity of the macbine 
could not be Slated without experiment. 

(4344) W. C. G. writes: 1. I have made 
a telepbone described (Fig. 5) in SCIENTIFIC AMERICAN 
December 14, 1889, but cannot get satisfactory results. 
and would like to know: If a larger spool and more 
wire (No. 36 s. c.) were need than what is shown in 
diagram. would it intcrfere with the working of tbe 
instrument? A. Too much wire would interfere WIth 
the working of tbe telepbone by introducing nnneces
sary resistance into the circuit. 2. Wbat effect would 
a smaller amount have. or if tbe qnantity on each spool 
was not exactly the same? A. Too little wire wonld 
produce only a slight effect. It tbe two spools were of 
nearly but not exactly the same resistance, there would 
be no perceptible difference in tbe working of the line. 
a. Would it make a dIfference in the wor king of the 
instrument if the �'positive n end of each magnet was 
placed on the pole of eacb telepbone. or sbould tbe .. po. 
sitive" end be placed on one pole and the ., negative" 
one the pole in other? A. It makes no difference wbich 
pole of tbe magnet is used. 4. Sbould the instrument 
bc connected by tbe screws P of each instrument. or 
by the screw P of one and Q of tbe other? A. Tbis 
is Immaterial. 5. Would a straigbt. pointed magnet 
3 or 4 inches long answer in place of tbe U magnet ? 
A. Yes. 6. What kmd of steel sbould I nse to make a 
straigbt magnet, and would it be as permanent as tbe 
U magnet? A. Any steel that can be hardened. Ma
cbinery steel is often used for this purpose. 7. In what 
number (SUPPLEMENT or SCIENTIFIC AMERICA)'!) is 
tbe .. House" telephone described? A. Tbe" House" 
t�lephone is described in No. 20, vol. 55, of the SCIEN
TIFIC AMERICAN. page 303. 8. In what number is the 
description of an induction coU, illustrated. for shock
mg purposes? Not an intricate affair, but what would 
give a good shock and sucb that one could make with
out machinists' tools, etc.? A. Such a coil as you 
mention is described in SUPPLEMENT, No. 569. 9. 
Would two thicknesses of paper between the magnet 
pole and coil be snfficient? A. Yes. 

(4345) W. W. L. asks: 1. What is the 
rcsistance of a 16 candle power Edison incandescent 
lamp? A. About 220 obms. 2. How many amperes 
would flow into a storage battery connected with tbe 
Edison incandescent ligbt wire (E. M. F. 112 volts) with 
four 16 candle power lamps connected in CIrcuit thus: 
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FIG. 1. 
A. 0'012 of an ampere. 3. How many amperes would 
flow into battery witb one, two. three. or four Itl 
clflldle power lamps connccted in circuit tbus: 
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A. As sbown in your diagram, Fig. 2, the amount would 
be limited only by tbe mains and service wires, as no 
resi.tance is interposed between tbe dynamo and bat
tery exccpt the conuuctors. You can connect the lamps 
in parallel in the manner shown in tbe tbird diagram. 
Tben assuming the E.M.F. to bc 125 volts, 2'27 amperes 
would flow through your battery. 4.· Wbat is tbe name 
given to tbe way tbe lamps are connected in each of 
these illustrations? A. Tbe lamps in Fig. 1 are con
nected m series, tbose in Fig. 2 in multiple arc or 
parallel. and tbose in Fig. 3 in multiple series. 

(4346) W. G. C. asks: Is there any way 
I can remove tbe bottom of a green glass bottle eo as 

J titntifit jtUttit4U. 
not to destroy either piece. and leave the edges so they 
can be stuck together again' A. You can cut off the 
bottom of the bottle by uRing a curved hot wire. turn.
ing the bottle in the wire so as to cause it to heat on a 
circumferential line. It is well to scratcb the bottle 
with a sbarp file at some point in its circumference to 
start tbe fracture. It the bottle does Dot break. a drop 
of water applied to tbe scratch will generally start the 
crack. 

(4347) E. R. H. asks: 1. What is the 
nature of tbe so-called Foucault current? .A.. Tbey are 
currents generated in the core of the armature and field 
magnet by induction. in the same manner as those gen· 
erated in the wire of the armat"re. 2. How does a 
laminated core promote the cooling effect in fln arma
ture core ? A. Laminre. with tbe insulation between 
the laminre. prevent the circulation of theee currents 
and thus prevent heat. 3. Are armature cores and field 
ma/ffiets wound mathematically correct with regard to 
the size and length of wire? A. Tbey are practically 
oorrect; a formula has been devised whicb would render 
it possible to dcsign a dynamo by mathematical calcu
lations alone. Many of the formnlas in electric work 
are impracticable. 4. What is tbe limIt of speed in a 
low-speed dynamo? A. It depends on the design of 
the dynamo; a dynamo may be constructed to generate 
a current at almost any speed. 

(4348) A. L. D. says: What papers or 
books do you publish tbat will give me information on 
the construction of an incnbator. and also wbat works 
could I get to instruct me in pboto-engraving process 
work? A. For incubators see SUPPLEMENT, Nos. 612, 
630, 778, 835. Regulator. 848. For pboto-engraving. 
see SUPPLEMENT, Nos. 612, 731,768, 849,656. 

(4349) W. F. A. asks for a simple test 
for iron in sal ammoniac. A. Tbe color will sbow it. if 
in quantity. Dissolve in water and add a drop of 
nitric aCid, boil. cool. and add solution of potassium 
ferrocyanide or sulphocyanide. Tbe first will give" 
blue color. and perbaps a blue precipitate. if iron is 
present; the latter will give a red color. 

(4350) G. A. W. asks: Will you please 
inform me how pure bisulpbite lime and sulpbite lime 
are made? A. By acting on caustic lime witb sulpburons 
oxide. Tbe latter may be made by bnrning snlphur. 
or by boiling oil of vitriol and with snlpbnr or with 
powdered cbarcoal. 

(4351) G. S. H. says: A car moves 
around a curve at a certain speed; the outer rail is bigb 
enough to insure safety; if the center of gravity is raised 
in tbe car by building it higber. what will be the effect? 
Will it add to tbe safety or detract from it? Will it be 
necessary for safety to add to tbe elevation of the onter 
rail or not ? A. It will make the car more liable to be 
upset, and tbe outer rail mnst be raised to compensate 
for it. 

A. M. P. asks : How can I etch on steel. as knives. 
etc. I-Prof. McD. asks for a table giving the atomic and 
equivalent weigbts of the elements. with t.heir quanti. 
valence. I have such tables. but they do not include 
the later elements.-B. G. T. wants receipt for lutes for 
retorts.- C. N. asks for a receipt for bleacbing fluid. 
-A. G. M. asks how to make gold lace.-B. S. T. wants 
formulas for fluorescent Iiquids.-P. W. S .  asks instruc
tions for polishing tbe edges of leather strops.-H. H. 
K. asks for instructions for nsing salicylic acid. 

Answers to all of the above queries will be found in 
the" Scientific American Oyclopedia of Receipts. Notes 
and Queries," to which our correspondent.s are referred. 
Tbe advertisement of tbis book is printed in anotber 
column. A new circular is now ready. 

TO INVENTORS. 
An experience of forty years. and the preparation of 
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laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsi. of the patent laws of the United States and all foreign countries may be  bad on application, and persons 
contemplating t tle securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low \ in accordance with the times and our ex
tensive facilities for conducting the business. Address 

MU NN & CO .• office SCIENTIFIC AMERICAN, 861 Broad
way, New York. 

INDEX OF INVENTIONS 
For which Letter. Patent 01 the 

United Slates were Granted 

May 3 1892, 
A.ND EA.CH BEA.RING THA.T DATE. 

LSee note at end of list about copies of these patents.J 
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Animal securing device . .J. A. Hindman ........... 474,251 
Animal trap, A. F. Rockwell ........................ 474,303 
Animal trap • .J. D. Shalfer ........................... . 
Annunciator, electrical. F. W. Steeg .............. . 
Ant trap,.J. Royse ................................... . 
Atomizer, V. C. Vant Woud ........................ . 
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Bafe covering, metalliC, G. B. Hussey .............. 474,046 
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Barrel fastener. E. F . .Jenkins ..... .................. 474.133 
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Bed case and wardrobe, combined folding, A. S. 
White,. .. . .. ,. ............................. , ....... 473,984 

Bed, folding, J.J. V. Moulton .. ... ............... ..... 4a,027 
Bed slat CUShion, A. Laliberte ....................... 474,018 
Bee swarmer, W. Dibble ............................. 474,115 
Bicycle, L. C . .Jaquish ................................ 473,931 
Bicycle, Meigs & Ziegler ., . ......................... 474,327 
Bicycle saddle, F. Sweetland . ....................... 474,106 
Blind stile boring machine, G. Curtis ............... 474,222 
Blind stop, J. A. Messina . . .......................... 474,258 
Blind. window. H. Murdock ......................... 474;259 
Blotter hOlderk.J. S. Welch .......................... 473,983 
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Bobbin winder • .J. B. Price ........................... 474,187 BO ller. See Steam boiler. 
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Boots or shoes, attaching heels to the soles of. F. 
F. Raymond, 2d . .. .... ",. ........................ 474,146 
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.l'�iffst!n"ar\"�· 474,044 

ton ......... , ....................... " ............... 474,326 
BottlewBsher.faucet. C. H. Murphey .............. 473.947 

Box. See Fruit box. .Journal bor. Letter box. Graining mechanism,.J. Madden ............... ..... 474,093 
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Bracket. See Towel bracket. Grate. Roney & Arnold .............................. 474;345 
Bra�:
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474,288 
Brush, air. C. L. Burdick ...................... 474,157, 47U58 Canet . ............ . .. ............................... 474,290 
Buckle. F. R. Tate ......... ........................... 474,198 Handle attachment for shovels. hoes. etc .• L. 
Bnckle. cross line. A. P. Story . ...................... 474,195 Gayon ..................... .... .................... . 474,121 
R����t��

S
fo���'fi::I: s\;u1[:.��::::.::: ·.::::::::::::: 1Jtll: Ha'i."'ifger. 

See ElBves trough banger. Lamp 
BUrner. See Gas burner. Oil burner. Vapor Harrow, riding, R. L. Kirby .......................... 473,933 burner. Harvester, corn, M. C. Gates ........................ 474,007 
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Button. S. W. Shorey . ............................... 474,150 Hay elevator • .J. C. Culbertson ...................... 473,915 
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Cable grip. T. otto .................................... 474,185 Heat regulating device. A. B. Morse ................ 474,139 
8!��e -g:l6fl���chanism, w. Hewitt ............ 474;249 Heater. See Car heater. Sectional heater. 
Oa& bicyle electriC. E. M. Boynton ................. 474,331 Jj���
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Car brake. Neumann & P1Ianz ....... ............... 474;261 Holder. See Lamp holder. Sash holder. Tool 
8!� gg�gll�b�F�G<;�:ri����.�::::::::·::::::::::::::: f+tm Hogg,IW�·A. Sawyer ..... ............... ............. 474,101 
Car couplin/l: • .J. C. Look . ............................. 474,090 Horse blanket fastener. E. H. Danforth ............ 473,916 
Car coupling. R. F. Ludlow .......................... 473,938 Horse blanket fastener, Pitcher & Moody .......... 474,264 
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Car, slag. S. B. Dexter ............... ................. m,228 ���: �'l.��L
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Car vestibules, bellows fold coupling for, E. L. Hydraulic motor, osCillatiff.' P. A. Gardner ....... 474,238 
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Carrier. See Fruit carrier. Package carrier. Insulating support for electric railway wires, 
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Caster, 'il'ardenbergh & Froehley." ....... .... ...... 473,924 Ironing machine, Nelson & Kreuter ................ 473,950 
Cement. mould for forming castings from, S . .P. .TaCk. See Nailing jack. 

McKelvey .......... . ... ...... ..... . ... ... . ...... ... 474,143 .Joint. Se.,. Rail iOint. 
Chain links, manufacture of drive. G. P. Hartt .... 474,086 .Journal box. antI-friction. Stalford & Morgan ..... 473,974 
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Ch�����J�r':',sc':.�e�::':l,nF. Pequ:gn�:�:::::::: 474;301 Ladder and ironing board. combmed step, D. W. 
Churn dasher.!C. Berst . ... . . ..... . ................... 473,900 Arave .. ...... ......... ............................. 473,896 
Churn dusher,.J. H. Edgerly ......................... 474.117 Lamp, electric arc. W. B. Luce . .................. . . . 474,091 
Ci/l:ar stamping machine, A. D. Cunw: .............. 474,163 Lamp, electric arc, C. A. Pfiuger . ............ 473,955, 473,956 
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8ee Suspender clasp. 
Lamp holder, F. O. Dewey ........................... 474,082 

Clasp, L. H. Buell ................................. .... 474,156 t:�g: :':f:�f����,
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Clasp,.J. S. Youn/l: . . ....... .. ......................... 474,277 Lamps, WiCk raiser for central draught • .J. Jauch. 47<1,171 
Clay pipe, W . .J. Fryer . .. . ............... . ............ 474,006 Land roller, F. Baugh ............................... . 474,038 
Cleaner. See Coal cleaner. Flue cleaner . Lasso, E. Shaw ... ... ................................ . 474,103 

gtck, 
S
�: ��f>��Pes ................. ............... .. 474,058 Last or sU Pl?ort, G. T. Demary ...................... 474,385 

Clock motor, electric, A. Reckenzaun .............. i473,960 ��g�
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gglge':'Eg��'a��J?1feb�:rslel�.�,����:��:::::::: 1+!:� Lattice gate, F. B. Conant ........................... 474,161 
Clover hulling machines. feed table for • .J. N. I:��t!,�
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Kailor . . . .. . . . .. .................... . .... . . .. ....... 474,134 Letter box and post therefor. W. W. Speer ........ 4 
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Coal and other minerals, separating and cleaning. Lock. See Buggy top lock. Combination lock. 
C. Luhrig ......... . . . . .............. . .............. 474,022 Cylinder lock. Hasp lock. Nut lock. Oar 

Coal cleaner, A. K. Hills ............. .......... ...... 474,045 lock. 
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counterbalancing, W. T. Webb . . . . . . . . . . . ..•.... 474,274 I:gg����iv":l��W.
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41 77 Lubricator, N. Foley .................................. 473,921 
J!J, .. Lubricator, F. Keller . . . ............. .. . . .... ... . ..... 474,009 

Conveyer, .J. H. Die!.. ................................ 474,002 Machinery. step and bearing for. R. Brewster .. . . . 474,286 
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S, Miller .................. 474,047 Maps, manufacture of contour relief, .T. E. S, Bianther .. .... . . . .. ..... ..... .... . ... .... .. . ....... 473,001 
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Coupling. See Air and steam coupling. Car coup- �m�gi�:
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Ora::1,: in���fu"e�'F.I���owler ....................... 474,168 Mef.��;fiqiiici: 'L:poii:::::::::::::::::::::::::::::: �+t�J 
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Cultivator. W. Sobey ........ ......................... 474,309 Moulding !lask� Caskey & Dodge .................... 474,210 
Cultivator replanting attachment • .J. H. Rowlett .. 473,964 M
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473.959 Currying and brushing machine, 8. A • .Johansson. 474,325 ,Ok 
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A���. ������: .......... 474,051 M���n::fr�'i::�Rt'�j!����n.��:� :::::::: ::::: 1+tfJt Cycle wheel. N. E. Bennett . ......................... 473,995 Musical instrument, stringed, F . .J. Hafner ........ 474,242 

Cylinder lock. E. C. Smith ........................... 474.348 MUSical instruments, keyboard for, P. v . .Janko ... 474,016 
Damper, water cooled, S. B. Dexter ................ 474,227 MUSical instruments, mouthpiece for,.T. E. Fow-
Dash pot. steam. A . .J. Bates ...... ............. .. ... 473,994 ler . . . . . . . . ........... . . . . ............................ 474,118 
Deliverl' systems, daily sheet and record book Nailing jack,.J. & W. Buslleld ....................... 474,081 

fori J. C. Sproat ............ ...................... 473,973 Nut lock. A. Duer ..................................... 474,3l5 
Denta cervix clamp, .J. W. Ivory ................... 474.131 Oar lock, W. F. Spence ... ........................... �74,194 
Dental matrix retamer • .J. W. Ivory ................ 474.132 Observatory, rotary, F. C. Crowe .................... 474,220 
Dental tool. A. M. Harrison . .. ...................... 474,011 Oil burner • .J. Barrow ................................. 474,282 
Denture. artificial • .J. J. Stedman .................... 474,104 Oil can, H. Kaplan ....................... . ...... ...... 474,172 
Derrick, A. Myers ......... . ............... .... .... ... 474,142 Ordnance,.J. Mason ............ ... ... . ............... 473,939 
Display frames adjustable jo int for W H Ed- Ordnance, breech-loading,.J. B. G. A. Canet. ...... 474,289 sall. ....... . : ......................... : ... : ... :-.... 473,919 g::� COpu�;:ii"e�

t
,
o� .

Ci�M· ������::::::::: :: ::::::: :it'�g Door spring. W. H. Sidenstricker ................... 474,268 .. 
Dran/l:ht equalizer. F. L. Anderson ................. 473,895 Ores of dilferent specific gravity, apparatus for 
Draught equalizerEf. Bouck ........................ 473.902 washing, separating, and -concentrating, C. 
E�:��'r..'i,;t;;;�n�· prote���t X: 'M: youiig·.:::: : : ::: m:� pact�:�

i
tdap'ted ' 'for' ·.iiitom"Hc" deliv'ery; 'X:':i:i: 474,023 

Drier,.T. G. Sanderson ................ .. .............. 474,305 Fancher ............................................ 474-,167 
E�min::�p�':'i.�u(�tH;.ll��

k
& 
c
tf�u�I��s ............ 473,007 ;!�kal§� ca�f�nin� :.ifaldwin . , .................... 473,897 

Drilling apparatus. water swivel for. S. W. Doug- Pan conveying devwe. W. T. Harper ............... 474,340 
Dri�'!,"�aie;·B: 'ji: price::::::::::: :::: :::::::::::::::: 1+trJ �:g:;� ��ft���

i
�iim�· .�: ����':".�I.I:::: :::::::::::: tJ,Nli 

Em�� re'i1W.:'la��r�:.
y 
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i�g�;w:' iiiiriiey; 474,005 �����t���
e
��'ii.

s
��'i'r�ii�l:,��:.. ��.,:,:��.:::::: ::: m:Mll 

Jr . . . .  _ . . ...... . . . . . . . ............................... Piano action, upright, L. MerkeL .... . ....... � ...... 473,944 
Dyein/l: black. M. Holfmann .......................... �i��o�:eeB�!¥

o
p�:.ction for, V. Berdux ........... 474,112 

���:���\���O:e�;Ir.I��
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�� ::::::: p. S CI 

. L d l ' d . 
ElectriC motor mechanism. A. E. Mower . . . . . . ..•.. 474,328 pi��' P lu�: D. 

a
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Electrical conductor system, C. J. Kintner . . .  , .... 473,932 Planter and fertilizer distributer. seed • .J. Laude. 474,256 
Electrical distribution, system of. W. H. Elkins .. 474,166 Plow, H. Wiard ... . .......... ......................... 473,989 
Elevator. See Hay elevator. Trunk elevator. Plow harrow attachment, W. O. Silvey ............ 474,269 Elevator door operating device. E. Savage . . . ... . .  474,066 

���:::�rc
tiggi. \.1:'\':.�'if:��o::::::::::::::::: :.: ·. ���:i� Em

������f..���?
i
�� .. ���

i
.�� .. ��� �����n�:.�: 473,936 Post. See Metallic post. 
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sh
�ri't�r or treadle power. Water 

Eyeglass case, C. H. Farley .......................... 474.285 power. 
J:�c�l,'r:e�t?:i�:.·G·:F:oakiey:::::_::::::::::::::: �+::lli ���:�ur���E::�i���l�?�,Bi. T. Dyer ................ 474,059 
Fence, F. A. Williams ............................ .... 474,072 Pressure regulator, lIuid, T. Hanson ............... 474,244 
����� ���1H:.�.n:

c
�g:h:s.�:.�.���.��:::::::::::: �+t�sX Printing machine, G. Vining . ... .. . .. ............... 474,108 

Fence machine,.J. H. Morris ............ ............ 474.179 ��i�tt: g:."e��,
i
¥;.

,
*'?k��1'ii�t�:.?�����.I�::::::::: !ftlrz 

Fence machine tension device, C. P. Lamar ....... 474,137 ��gf:�t��� 0t:eevf��,
p
r;5t!:���

.
g, A. Hellinger .... 474,169 

Fence posti metalliC, H. A. Harrington ............ 473,925 
Fence stre cherI! wire, A. M. Shaw . ... . .. ........... 474,068 �����.

il:l:l:�'i,��.��.�:� .. :����::::::::::::::::::: i�t,\m ���ml��r
t
�l�r::b::'t�r��

l
lI��zl�y�::�.��:::::::: !f��� P d t b' d T H d 474 248 

Fiber preparing machine,.T. L. Acosta ............. 474,052 p��c�rgg ��c�[n:}: dU::;eCh8.niS�, ��sfI�·H9.'r·d� , 
Fifth wheel, L. S. Browning ......................... 474,332 man . . . ...... ... ... _ .................. . .............. 414,321 
Fifth wheel, E. B. Smith ............................ 474,151 �:a

i
�h���,

oJe
o�Y.iie�

r
tV��sjd!i.'l,

f��d'jOi�t�t;:;.t��� 
474,270 

f,if::f�g��
n
��N�Br�����. ::::::::::::::::::::: m:w ing, F.H. Heath .................................. 474,127 

File, letter, G. A. Baker .............................. 474,280 Railj
·oint. F. H. Heath . .. .. . . . . . . . .... . ............. 474,129 

Filter. microscopic sediment, P. W. Shimer ....... 474,287 Rail oint fastening. truss, F. H. Heath ............ 474,126 
Firearms, revolving, V. Bovy ............ , ........... 473,903 Rail joints, combined rail brace and tru88 fasten!" Fire escape • .J. Bower . . .. . .. . ........................ 474,155 ing for. F. H. Heath .............................. 474,128 
Fire extinguisher,.J. E. BotL . .................... 474,ID'! �n:::�' f;���

tb�'l?'Va�g�::'��?:::::::::: :::::.:::::: m:� ::�� �:�:W:.�'::rs'l.'\�l�:��i�t�; �u?O",i.��rC, 
.. j:·E: 474,042 Railway rail, B. G. Maercklein ...................... 474,094 

Fir����rd ·an ·d·screen; iidjiiStai>ie:N': ii: 'Gibsoii:: t�tis� �:tl::�; tt�: �. B.
a
�oi· ::::::::::::::::::::::::.::::: 1itm 

Fire lighter and receptacle, F. Sahlfeld ............ 474,100 Railway tie and stringer, metalliC. R • .J. Colvin ... 474,216 
FlaSk. See Moulding lIask. Register. See Cash register. 
::��

r
cr���,fr, toTI'er�*���

i
�iiitn;'y:::::::::: :::: : : !+!:l:.! It\,�,\ll��ka�g\'nt'6'.

s
N.

e
�r§3l:���fr ............... 474,177 

Flue protector and wind guard, W. Curry . ......... 474,057 Roasting and smelting apparatus. R. H. & W. 
Fortification. revolvin/l: tower, T. R. Timby ....... 474,271 Lanyon . ............................................ 474,019 
:��i� ���i�r,'J:::����;,iis ::::: :: ::: ::::::::: ::: ::: !�!:ib� �g�� �g��

n
§r&f, PN

a
6�'li.sio���.���:::::::: ::::::: m:� 

Funnel, A. P. Wood .. . ...... ......................... 474,086 Rock core drilling, M. C. BullOCk ........ ............ 473,910 
FUrnace. See Heating furnace. Rock drill,.J. Sprenger . ... . ... . ... ................... 474,069 
Furnace, P. Kieferllr . .... ........................... 474,173 Rock drill core barrel, S. W. Douglass .............. 474,337 
�����e fe�t�h:ng g��r:y ................. ........ 474,346 �g�� a�Hh��Pfg��'r�i!���d: iiiilioCk:::: : '.: :::::: :�t� 
Game apparatus. R. & E. Rablger ................... 474,138 Rock drilllng apparatus, Bullock & Douglass .•.... 474,080 
Game apparatus, .J. Schuman . . ...................... ,474,102 Rockin/l: chair • .J. W. H. Doubler .................... 474,314 
Game apparatus, S. T. F. Sterick .................... 474,310 Roller. See Curtain roller. 
Game board, A. C. G. Williams-Foote . .. ........... 473.992 Saddle, cart,.J. Rodgers . ....... ., ............... ..... 473,962 
g�����:.!'����':,'f.�':?�·�·3.·tu
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i':n : ::::: ::::: !�i:� �gt£a[�����iP.ii'.
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Gas generating apparatus, W. H. Morgans ... , .... 474,178 ��:g t���e�
e
,�.l

GB!I8�r�:: ::. ::::: :::::::::: : :::: : ��3,4,§ll� Gas making apparatus, P. A. N. Winand . .......... 474,201 
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�:::rD;t�"iJ���"e�%�

t
� .fl{agj;'�,��.�· .. �: ���.

S
.:::::: iJt� 

gate. Sawing machine, block. D. R. Edwards ............ 474,233 
Gate, Clements & Smith .............................. 474,213 Scalfo l oJ, H. K nippe ........ .... ...................... . 414,255 
Gate,.J. L. Higgins .................................... 474;250 Ssc

ea
artf. P sine 'e

Av.
ehEl.PcPe

le
s'e
.
a 
.. 
t 
.
.
.............................. 474,004 

Generator. See Steam generator. I. 
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ecai���:�: �fH.��.��:::::::::::::.::::: �ttm 
Governor, P. Piccard ................................. 474;064 Sewing machine needle • .J. E. Chenette . ...... . .... 474,211 
Grain binders, mechanical movemellt for, B. F. 
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J citutific �mtricau. 
Shade finishing clamp. L. Doll . . . .. . . . . . . . . . . . . . . . . .  473,917 Shafts. cam clutch for rotatinl'. B. J. Abbott ... . . .  474,B12 Shawl strap. E. G. Wheeler . . . . . . . . . . . . . . . . . . . . .. . . . .  474.071 

��::i
s
in�ta�%rt�·iDaciiiiie: ·T: ·(:: ·ii.;liii,ig·::::::: tft� Shoe counters, waxing or waterproofing, G. W. 

Sho�¥!steni,ig: c: :A: ·Harvey:.·. '::. ':::.'. '::. ':.:. '.::: : : :  1f1;8E Show case comer, J. Hofman, . . . . . . . . . • . . . . . . . . . . . .  474,015 

���e�t::�r�*��. tzr���::::::::::::::::: :::::::: : : f�:� Slide gauge. G. Bauer . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  474.111 SOlenoid and its electrical connectlOllfr, H. H. Hosford . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .. . . . . . .  473.929 Spectacle lens. G. W. & .J. W. Meigs . . . . . . . . . . . . .. . . . 474.004 Speed in motor mechanIsm, apparatus for mSlO-
SPi��ii�i:���ft���njrtw:g ��?l��F�ii: 'Ric'hardS:: 1f::� SPi��hn;Bc:-�n&BBr:�steC�������i.��. �.� .�����.� ���� 474,253 
Spring. See Door spring. Semi-elliptic spring. 
��:::� :l}����.eile;.f.;�������.':::::::::::::: :::: : : :  1��� Station indicator p J. H. Dean . .. . .. . . .. . . . . . . . . . . . . . .  474.001 

���:::t ';:�:�a�",. T.CL�P&ii�t;'v.mi.':::::::::::.:: : : :  1��:� Steam. separator for purifying. D. Cochrane . . ... . 474;160 Stench trap. W. H. Mesick . . . . . . . .. . . . . . .. . . . . . . . . . .  474.342 Stitching horse. R Doering . . . . . . . . . . . . . . . . . . . . . . . . .  474.041 

��g�?ct>,{g��m��?��1.GGo1>f(li��.�: : : : : : : : : : : : : : :  1f1� 
��g�� ��J�:at�.P�6��i�ea, 'i. <§�����ii:::::.·:.:::: : 1�1:� Straw carrier attachment. J. McQuillan . . . . . . . .. . . .  474.181 Strap. See Shawl strap. Straw stacker. J. Grube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.010 Stringed instrument, A. Ganss . . . . . . . . . . . . . . . . . .. . . . .  474,120 Stubble shaver and cultivator. S. Dickerson . . . .. . .  474.336 Surgical illstrument1t. Henger . . . . .. . . .. . . . . . ... . . . 474,130 

��r�g.de§ec�a�fec'l;.i�· s!i��: ' 'Teiephoi{e 'B�itch: 474,060 

Table slide. extenSion. E. Pleukharp . . • • . . . . .. . . . . .  474J86 Tank. See Water closet tank. TaPfd�\r';'li�'B��lt�: �.e��.�� . .  o�. ���. ������.� 473.007 Target, self marking and indicating, C. VogeL . . . .  474.109 Telegraph. speaking. '1'. A. Edison . . . . . . . .  474.230 to 474,232 Telephone circuit. H. V. Hayes . . . . . . . . . . . . . .. . . .. . . 474.32.1 Telephone exchange apoaratus. J. J. Carty . .. . . ... 473,911 

�:I���g�: ����'I:;r C:-tE.Tsc�?����: : : : : : : : : : : : : :  :::::: i��:§M Telephone system, house, C. E. Scribner . . . . . . . . . .  474,067 Thermostat. A. B. Morse . . . . . . . . . . . . . . . .. . . . . . . . . . . .  474.140 Thermostat. L.G. Rowand . . . . . . . . . . . . . . . . . . . . . . . . . .  474.149 Thill coupling. V .  A. Tyler . .. . . . . . . .. . . . . . . . . ... . . . .  474.1];0 Thrashers. headlight for steam. F. H. Wilson .. . . .  473.991 Thrashing machine, J .  Weller . . . . . . . . . . . . . . . . ..•...• 474,275 Thrashing machine belt reel. E. D . Mullaney ... .. .  473.946 Thrashing machine self-feeder. J . Juel . . . . . . . . . . . .  474.254 Tie. See Railway tie. Tiles, machine for edging and surfacing marble, G. '1·aylor . . . . . . . . . . . . . . . . . . .. . . . .. .. . . . . .. . . . .... . . . 474.033 Tire setting machine, C. W. Cotton . . . . . . . .. . .... . . .  474,162 Tire setting machine, B. McGovern . . . . . . . . . • . . . . .. 473,9(8 Tool holder. J. W. Plummer . . .. . . . . . . . . . . . . . . . . ... . .  474.302 Top roll. A. A. Andrews . .. . . . . . . . . . . . . . . . . . . ...... .. . 474.204 

�g�e'idti',i�'i'.:��� l���t::rgt. �.�: :�:.��.��:: !�t� Toy. w. V. Snyder . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  473.970 Toy cart, C. M. Collins . . . . . . . . . . . . . . . . . . . . . .. . . . . .... .  474,215 Toy. coin-operated. C. F. A. Roell . . .. . . . ... . . . . . . . .  474.304 

��:�:g� IIn:�: 1:1 �'W�'1:ii(i.e::::::::::::::::: 1�!:f: Trafrap�ern�i��}.p�ra�i�%.·�"t�ap.DB'i��� 
Trl���re. C. R. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  414.279 Tricycle. T. McCormick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474.096 

��gll:�·�r':.
d
����i t��:�:::,rJ.

r
AOiierBe'll: : : : : :  1�1:�� Trunk. C. N. Romaine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,148 Trunk elevator. E. R. Palmer . . .. . . . . . . . . . . . . . . .... . .  474J45 Truss. T. Y. Kayne . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ... . .  474.088 Tubular rollers, making, C. D. Meneely . . .. . . . . . . .. 473,943 Tug cliP. hame. Stulken & Clute. Jr . . . .. . . . . . . .. . .. 473.978 

�;:ee .::��h��:�yf:-·j�st�fOi�g· ;,omj,o';.idii,ie,; 414.076 

of. J. W. Schuckers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  474,300 

;g:::;�i�r�':!�clit����fi;, t,�&FlI':,"Niimarii:.:: : : :  m:� Typewriting machine, M. K. Morris . . . . . . . . . . . . . . . .  473,945 
Var;:.�l\��c�acs�[3:: � Jj .Sif�g��B : : : : : : : : ::: : : : : ��t� Valve for compound engines, intercepting, F. W. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..•. . Valve for engines, reversing, C. F. (jhriBto�er . . .  
�:l�: ��:f:a��n���:r ��'b�'l!h�c�: . . .  �.���: 
Valve, steam en lne, D. Pattee . . . . . . . . . . . . . . . . . . . .  . 
�:g?�I���r::l��,,"a';u��.r.����: : : : : : : : : : : : : : : : : :  tf4.fu.r Vehicle. two-wheeled. W. F. Sumner . . . . . . . ... . . . . .  474.197 Vehicle running gear. J. J. Black . . . . . . . . . . . . . . . .... . 474J13 Voting machine. Cline & Trimble . . . . . .. . . . . . . .. .. .. 473.913 W��Ya�lB�iB�t'3ng�.�.����.����.�, •. ���t�.� 474,138 Washer. See Bottle washer. 
�:�I�� ';;,:::;r,.?::�dB.JiJ1gt.�: : : : : : : : : : :: : : : : : : : : : : : :  m�� Watch. stop, A. Reymond . .  . .  . . . . . . . . . . . . . . . . . . . . .  474.100 Watchmaker'S pliers, D. Mendelson . . . . . . . . . . . . . . . .  474,257 

;:�:� �lg::� ��6�i�ls:r:' .r.°ff.EfIabeie: : : :::::: 1��:� Water indicator, shallow, A. G. Crossman . . . . . .. . .  474,221 Water lifting 1f.paratus, automatic, 1. T. Dyer .•.• 474,338 

;:re� g:,o:�;·m;,Pe;.�¥."gPii�'k:·G,;o·dma,;:: :  ::::::: Water power. A. C. Mather. . . . . . . . . . . . . . . . . . . . ... . . .  1 Water raising mechanism, J. H. McGowan . . . . . .. . Water wheel. J. H. Pierce . . . . . . . . . . . . . . . . . . . . . . ... . .  474,098 Weed cutter for listed corn. M. A. Chamberlain . . 473.912 Wheel. See Cycle wheel. Fifth wheel. Water wheel. Wind wheel. Wheel box. vehicle. L. Harris . . . . . .. . .. . . . .. . . . . . . . .  474,24D Wheels. detachable fender for vehicle. E. B. Smead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  413.971 Wh.ffietree attachment. J. A. Millan . . . . . . . . . ... . . .  474.026 Wind wheel. Smolley & Bonwell. Jr .. . . . . . . . . . . .. .. 474.308 Windmill. A. Wallace . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  473.982 Wire stretcher, G. A. Dean . . . . . .. .. . . . . . . . . . . . ... . . .  474,224 Wire tightener. M. Berdan . . . . . . . . . . . . . . . . . . . . . . . . . .  473.899 

;��cf.aig�':.gp���e"ntli. Shannon . . . . . . . . . . . . . . .  474;307 

DESIGNS. 

R���re.<J. �.I����t·::::::::::::::::::::::::::::::::: : : :  �U}� Fireplace ... heater� J. J. Richardson . . . . . . . . . . . . . .... . 21.515 Galloon. u. Weinuerg . . . . . .. . . . . . . . . . . . . . . . . . . . . .... . . .  21.516 Lantern body. J. P. Buchholt. . .. . . . . . . . . . . . . . . . . . . .  21.518 Match stand, O. Strom . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  21.511 Spoon, etc .• A. F. Jackson . . . . . . . . . . . .  _ . . . . . . . . . . . . . . .  21.513 Stove door. C. R. McAdams .. . . . . . . . . . . . . . .. . . . . . . . . .  21.514 

TRADE MARKS. 

An\\�e��3,mr d,�����';c���r'!fg��ZS���s!YJ':� 
& Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,065 Bicycles and tricycles. Quadrant Cycle Co. . . . . . .  . . .  21;066 Bicycles made partly of WOOd, Bradshaw Manu-facturi� Company . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . .. 21.068 

B
o
��r6���;s �B!N���· ::i�����I� 

a��s��S�1rq�\d-�, and semi-liquids, MCKesson & �obbins . . . . . . . • .  21,072 Game for outdoor and indoor use, J. C. MorrelL . . .  2�064 

����1 :fi'iil;,��
c
�::;,�

s
�:��l:r:::l:�giilibt. 21,076 and articles made of leather. J. Mereditll-J ones & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.070 MediCine, headache, Cafazo) Co . . . . . . . . . . . . . . . . . .. . . .  21,009 Perspiration powders. G. T. Rleffiln . . . . . . . . . . . . . . . . .  21;079 Petroleum. reOned. Arkell & Douglas . .. . .. ... .. . . .. 21;060 Razor strops. W. A. Shull . . . . . . . . . . . . . . . . . . . . .. ..... . .  21,073 :tazors, Ransom & Randolph . . . . . . . . . . . . . . . . . . . . . . . . .  21,077 Remedles for gonorrhea, gleet, and similar dis-

Sal:�J·o���::I�"1': B: ·jamiso,i:·. : :::::::·::.:: : : :  n·&!j Salves, oin tmen ts, or liniments, and cougll mix- t 

Shi�:.eO:er�il�c��e� .. D.t.iiooiis· ·ior· ·mecJi8.iiiC8; 21,080 working clothes),J. Levi . . . . .. . . . . . . . . . . . .. . . . .. . . :11,071 Stove pOlish, C. R uurfew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 061 Thread. Glasgo Yarn Mills Company . . . . . . . . . . . . .. . . 21'062 TObilet preparations. Foote & Jenks . . . . . . . . . . . . . .. . . .  �067 W isky. Fible & Crabb Distilling Company . . . .. . .. .  2J;078 Wool dress goods, Firm of Friedrich Arnold .. . . . . .  21,075 

an� r:t�':.��� f:n,i'�t��:�::.�flg,!'t�� ���"'�\"\i':n:,��{ Issued since 1863. will be furnished from this office for 
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ntI��::ng b��b� Broadway, New York. 
Canadian p atents mayn()w be obtained by the Invemors for any of the inventions named in the fore-

Inside Page, each insertion - . 71> cents a line 
Back Page, eacl. insertion - - - - $1.00 a line The above are charges per agate line-about eight words per line. This notice shows the width of the line, 
t��x!���: !t f�:t:a���at����a:i�f: Wn

a
:. �:�e!�ri��: ment, as the Jetter press. Advertisements must be received at Publication Office as early as Thursday mOrning to appear in the following week's issue. 

LATHES Drill Presses, Shapers, Band, Circular, and Scroll SawS. Machinists' Tools and Supplies. Lathes on trial. 
p- Oatalogue mailed on applicatWn. 

SEBASTIAN L A'rUE COMPANY, 
44-46 Central Ave., C i n ci n n ati, O. 

_OODEN T'AI.JKS rOR R " ' L R O A D S 
.PUl JWi.'ER wo� 

A.�GE WAiER TANk' • MILLS , FARMS &c 
NS &.�SPE"'CiA'CTY� S --COMPl.£.�CK or 

P£Clf1{;A--rlONS FURNISHED Lll MBER.. 
R FOUNDATlON,"T'W[R' W.E�LL&C� 

N° 2 1 7  E M A I N  ST L O U I S V I L L E  Ky 

USE GRINDSTONES? 
If so. we can supply yon. All sizes 
mounted and unmounted, always kept in stock. Remember, we make a specialtyof selecting stones forall special purposes. p- A.sk 1M catalogue. 

The (:LEVEI,AND STONE CO. 
2d Floor. Wilshire, Cleveland, O. 

The Shimer Cutter Heads 41).000 SOLD. 
TO wOrk Car Siding. Flooring 

��ul"J''b�J'if. s�E;a!� Blinds. Cope Heads to match. Sam'. J. Sblm�r & SOlll, Centre St .• Milton, Pa. 

.. ECONOMY IS WEALTH." 
Canvassers wanted losell the Nt'w Mo-
;:Jpl�b�� a l'f<l�er!��tf�:;'he�rO:m 

, purchase a better one! Send for illustrat.ed 
catalogue and terms to County Agents. 

Address N. TYPEWRITER CO. 611 WasbiD.J!ton Street. Boston, 1\lass. 
Mention SClt'ntitic American. 

Simple of Manipulation. 
Plates or Films are used. 

The Shutter i s  always set. 

PR ICE $18.00. 
Send for Catalogue and copy 0 f Modern Photography. 

WEi M AK E  ALL K I N DS OF CAM E RAS. 

ROCHESTER OPTICAL COMPANY, 
14, S. Water St., ROCHESTER, N. Y. 

If you are interested in 
E L E C T R I C I T Y  send for our special Price List Z. 

BELLS, BAT'l'ERIES, P USHES, 
WIRE, MOTORS, And a full line of general 

ELECTRICAL SU PPLIES, 
STANLEY & PATTERSON, 

Electrical House Furnishings, 
32 & 34 Frankfort St .• N. Y. City. 

WELL DRIJ,L1ftG MACHIftERY. 
Mk.I1FAOTURED BY 

WILLIAMS BROTHERS, 
ITHACA. N. Y., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

fF�����c:[�(nt"ed :::l :m s�,!,P�'" li�h':, ���� $p,.;%�i Instructions address Munn & Co., 361 Broadway, New , 
YOrk. oth .... foreillnpatenta may allIo be obtained. 

The Sebastian-May Co. 
I mproved Screw Cutting 

�:�e�LATHES 
��ll it:ecs�r�iif�,

u
��� D��al���:; 

OutOts. Lathes on tr·ia� Cata
IOli:ues mailed on application. 161> to 167 HiKhlllnd Ave., 

SIDNEY, OHIO. 

r51iJneumatiO 'Iire Bioyoles. @ Every One Guaranteed. . hri. Sendfo�1f�!;:�� Wanted. " - KIRKWOOD, M ILLER & CO. , .. � 16 Soutli 8t. Peoria. lll. 
THE GENESEO 

R O A D  C A R T, Best Top anti Open Cart on earth. Rides as easy as a buggy or no sale 
IT Free circulars for all. 

D. F. SARGENT & SON, 
GENESEO, Henry Co., III. 

Two handsome photo-engraved display sheets entit1ed, " Recent Improvements in Air Compressors," "Recent Improvements in Rock Drills," mailed free to any one who will cut out this advertisement and mail it to us with his name and. address. 
INGERSOLL-SERGEANT DRILL CO. 

No. 10 Park Place. New York, U.S.A. 

LIGHTNING WELL -SINKING MACHIIERY MuuraCTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian, 

���
o
�lt::o;���.

g i�!��ln;��.i'i:,o��roso 
eD/il'&ving&, Earth's Strata, Determi

nation quality water;mailed,25c. The A.merlean \Veil Works, 
A.urora, tiL [ 11.111 18 B. Canal St., Cbleago, DL 

l Dalhu, TIUIo 

M i ning and El ectrical ENG:J:N.EE�, 
.4.l.�red. G-'U.11.1.a'U.231e, 

ELECTRICAL AND MINING 
Mach i nery a Specialty. 

E lectric Lamps for M i ners. 
Room 1107. Owings Building. 

2 1 15  DEARBORN STREET, CHICACO. Ask for Guillaume's Revolving Dryer. 

THE WARDEN M FC .  CO.,  
Germantown JuncHon, Phila, Pa. 

B O I L E R S  
HORIZONTAl,. VERTICAl,. LOCOMOTIVE Manning Vertical Boller. Large H. P. in small space. warden Purifier, insures clean water for boilers. 
Atkinson �'eed Water Heater, no back pressure on engine IF' &nd jor CatalOQue. 

45 sold in '88� 
2,288 sold in '89 . 
6,268 sold in '90 

20,049 sold in '9 I 
..,,'UL.UUIUI will be sold In '92 

A Steel W i ndmill and Steel 
Tower every 3 m i n utes. 
ltJ T hese figures tell the 
story of the ever-growl ng, 
ever - going, everlasting 
Steel Aermoter. W here 
one goes others fol low, 

and we "Take the Country." 
Though !told. we were unable to make all of 
the 20,049 Aermottlrs in '91. Orders often 
waited 8 weeks to be filled, but now we have 
v&stly increased our plant and are prepared 
�b��le ��!��� �f��:�r:�:� 1Il every 

Are you curious to know how the Aer
motor Co. in the 4th yearotit.:l exist .. 
ence, came to make many times as ::::���:
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came to originate the Steel Whee� 
the Steel Fixed Tower,the Steel'D ... 
Tilting Tower? .:c =-lat. We' commenced in a field in CD CD 
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there seemed no talent or ambi· 'C .. 
tion,and none has yet been shown � 3 
except in j_tlbltl Im itation C 0 
��.O�:to��V!�!!?n�i� the � § 
manufacture,exhaustive sden- 2. " 
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vancless mill, and many other more ab- :E � 

not less important questions. T hese C:I '0 
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'92 we furnish the most perfect bearings ever QI CD 
put in a windmill. and have made an exhaustive re- :I � 
V'B�� w'!�tt!':O�g�r��s��er �I��d ;�:'e!!":ifYOU !!! � 
want the tower you don't have tQ climb (the Steel T ilting (II I: Tower) and the Wheel that runs when all others stand still, ; '< 
that costs you liBI! than wood and lasts te n times as long ,... 0 
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conceivable £hase otwindmill construction � C 
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"GARFIELD" 
Locolnotive Injector, 

A u tolnntic Injector, 
Donble Jet IJljector 

and Eiectol·. Best BoUer Feeders known for Hot or Cold Water Lifting 
sur�� �nle,;�ri�rp��risKres

if.ho': 1?.;i"b.J�ldJ�,;;�g��H�·b�Hg· 

THOMAS ALVA EDISON. - A  BIO· graphical Rketch of the great inventor, with ful1-page portrait from a recent pt1otograph. Cont-alned in �('lF.N'J'lFIC MIIr.RICAN SUPPLEMENT, No. 746. Price 10 cents To be had at this office and from all newsdealers. 
Shepard's New $60 Screw.Cutting Foot Lathe 
d Footand Power Lathes, Drill 
� Presses, Scroll Saw Atta ch ments, Chucks. Mandrels, Twist Drills, Dogs, CaliperlS, etc. Lathes on trial. Lathes on payment. Send for catalog-ue of Outfits for Amateurs ot Artisans. Address H. L. SHIU'ARD. 

r����=�t£I�� AG I£NT. 
a: 141 West �d l"ltreet. 

Cine.innati, Ohio. 

INVENTORS' IDEAS �':,�.J��oSh��':,ctt;al 
MIL LIKEN & D'AMOUR. 

Cor. JOHN AND DUTCH STREETS. NEW YORK CITY. 
MaChinists. Pattern and Model Makers. 

Useful Books! 
Manufacturers, A�Tlculturists, Chemists. Enllineers. Mechanics, Builders, men of leisure, and profeRsional men, of all classes, need good books in the line of their respective callinlls. Our post office department permits the transmission of books through the mailS 

�;e��fbg��I�yC�T�er:ntC�::tg���.eg�i�eo�:t���u3f�; different subjects, has recently been published for free circulation at the office of this paper. Subject.s classified with names of author. Persons desirinliit' a copy, have only to ask for it, and it will be mailed 
to them. Address, 
!U U N N  & CO .. 361 Hroadway. New York. 

ESTABLISHED 1 850. 

DEFIANCE MACHINE WORKS 
DEFIANOE, OHIO, U. S. A., 

BUILDERS OF 

HUB,  S POKE, WH EEL, BENDIIO, 
WAGON AND CARRIAGE MACHINERY. 

No. 1. HEAVY HUB BORING MACHINE. 

ELECTRIC PERCUSSION DRILLS. 
ELECTRICAL MINING APPARATUS OF EVERY DESCRIPTION. 

SEND F O R  ILLUSTRATED CATALOGUE 1U 2. 
THOMSON-VAN DEPOELE ELECTRIC MINING CO., 

620 ATLANTIC AVE., BOSTON, MASS. 
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