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screw power to do the work than the pulley which 
run� slower and does the. work direct. P claims that 
there will be no difference of set screw power required, 
or, if any, the slower llUlfey would require less on 
account of having no countershaft to drive. Which is 
right?-S. B. 

(132) How would I proceed to harden a 
razor which is hollow ground and quite soft, so much 
so that it requires honing every three or four weeks. It 
will not hold an edge. Are there any chemicals that I 
could use without resorting to tempering in the forge? 
-W.H. lII. 

(133) I want to transform a current of 
carbon monoxide (CO) into carbon dioxide (CO.l by 
other means excepting combustion. Will you kindly 
show me a solid substance, cheap and abundant;that 
contains oxygen in such statethat, on passing by it. the 
carbon monoxide takes oxygen, and therefore turns into 
carbon dioxldef-J. A. 1II. 

(134) If one has a 20 horse power engine, 
ia it more economical (leaving first cost out of the ques
tion) to have a 20, 3O,or a 40 horse powerboiler?-C. 

(135) Inform me through Y'lUr column!! 
how I can make and use a preparation for silver plating 
and one for gold plating.-A. A. 

(136) 1. My neig-hbor owns a thrashing 
outfit, in which the power is conveyed from the horse 
power to the separator by'means of a tumbling rod, in 
four sections, connected by four knuckle joints. The 
total defiection of the tumbling rodi. alJout 40°. What 
percentage of the power is absorbed by the knuckle.? 2. 
What course would you advise a young man to pursue 
who desires to become an electrical engineer? He has a 
good common school education. 3. As a profession, 
how will electrical engineering compare with civil engi
neering, durin\: the next twenty-five years ?-C. B. S. 

(137) Please tell me what it would cost to 
make an induction coil as that described in SCIENTIFIC 

AlIlEBICAN SUPPLEMENT, No. 161. Please tell me if 
auilille green contains any copper In solutIOn. If not, 
what gives it the copper appearance when in a iiquid 
8tate?-Wm. R. 

(138) Will you kinilly inform me the 
iuitial electro-motive force and the strength of current 
of the following hatterles: 1. The Disque Leclanche. 
2. The Fuller mercury bichromate battery. 3. The 
perforated cup battery, size 4' in. square. 4. The Bun
sen battery spoken of in correspondence.No. 34 of SCIEN
TIFIC AMERICAN of December I, 1888. Which is desir
able for electric bells, a battery of high E. 1II. F. or one 
of considerable strength of current? For miniature in
candescent lamps? What kind of iron is the best to 
use in a casting of the field magnet of the simple elec
tric motor? If this motor be used as a dynamo, what 
current will it produce ?-J. G. P. 

(139) I want to make a cold box in an 
ice hou�e, but without altering the ice house very much. 
It keeps ice all right, but my cold box inside of the ice 
house I can'tget below 5O".-A. G. D. 

(140) In a family of sixty, we use be
tween 500 and 1,000 bushels of apples. Apple sauce is 
on the table three times a day, and the same with 
tomato sauce. We want vessels to cook these in, that 
will not poison us. Have tried the best we could find 
in mar ket- copper washed with tin, agate, marbleized 
iron, etc., but all fail to give satisfaction; we are 
poisoned. If you can help us in this dilemma. it will be 
an act of humanity. The sisters want something light 
to handle.-F. W. E. 

(141) Would you kindly inform me of 
any publication treating about the different trials in the 
Uuited States of explosives, such as robiuite, melinite, 
bellite, carbo-dynamite, graydonite, smolianoff, snyder, 
and where such works or publications may be had?
H.B. 

(142) I have a quantity of pure chloride 
of silver, and would like to know how to convert it into 
pure nitrate of silver.-G. O. 

(143) I have made the electro motor 
<1escribed by you some time since, with some slight 
variations, the principal one being cast iron lleld mag
nets, and have had quite good success. I now wish a 
machine to run as a dynamo to light an Edison 20 C. 
spiral lamp, which requires 30 to 38 volts, 1 to 1'5 am
peres, and has a resistance of about 0'34 ohms. Can I 
make an armature which will take the place of the 
motor armature and give .the required current? If not, 
can magnets and armature both be wound so as to pro
duce the required current? If the resistance of ma
chine cannot be kept low enough, will not a slightly in
creased voltage answer to produce required current? 
Lastly, if machine can be made, at about what speed 
should it be run ?- H.lII. P. 

(144) Please inform me whether there 
are any chemicals, when put into a quantity of water (a 
tub of water for example), which will cause it to freeze, 
and what they are? What is the process formakingice? 
I am trying an experiment for keeping apples. I am 
going to make double .wall building out of cor.crete, with 
about 18 inches space between the walls, and then fill 
the "pace fun of water. And then I want to freeze the 
water in a body. Will I be able to accomplish it? How 
would fruit keep with just water alone in the space? 
Would it keep the temperature inside as low as 36 
degree.? Would the water be liable to leak through 
the concrete walls? Apples will not keep well in Cali
fornia, in cellars under ground. They seem to keep 
better in double wall building. above ground. Now I 
want to try and make a fruit house after the prinCiples 
of these cold storage companies, so as to be able to pre
serve fruit perfectly for four or five months. Now can 
you give me any light on the subjecU-H. W. C. 

(145) How much power does it take to 
run a coffee mill, grindinll: 1 lb. of coff�' Height of 
mill is 2!.2 ft. It has two fiywheels of 2 ft. in diameter, 
made by Enterprise Co., of PhiladelphIa. NO .. 12. A 
boy of 16 can easily grind lIb. of coll'ee without stop
ping. Will a C. C. !1i h. p. battery motor run it� Bat
tery has E. 1II. F. of 12� volts.; int.ernal reSistance, 1 
ohm. Motor has resistance of 1-7 ohm. Will a y. 
found belt transmIt power?-A. 1II. 

J eitutifie !tutritau. 
(146) What will make a durable ebony 

finish for a Georgia pine soda water counter? Please an
swer through the columns of the SCIENTIFIC AMERICAN. 

-F. McD. 

(147) Can you tell us how to make stamp
inll powder, such as is used with perforated paper 
patterns for stamping fancy designs _on cloth, etc.? 
Something that will not rub off from handling while 
working the pattern.-F. P. 

(148) I am going to make a photo. 
graphic camera as described in SCIENTIFJC AMERICAN 

October 13, 1888, page 231. Instead of a spherical wide 
angle lens, I bought a 75-cent microscope or magnifying 
glass, brass monnted, with two abjnstable lenscs, focal 
length a little more than an inch. In order to get a 
fixed focus for all distances, a diaphragm probably has 
to be used, but I don't know the size of the opeuing 
for making instantaneous photographs. Would you 
please inform me whether the diaphragm should be 
placed between the two lenses or in front of them? Can 
such a microscope or a 71>-cent reading glass be used in 
the construction of a lantern for enlarging small 
negatives?-W. L. w. 

(149) Can a horse do as much work on 
a tread power as on a common circular horse power with 
the same exertion?-J. L 

(150) I owned -a iocomotive steam boiler 
three years ago, and it is still in use, that was built 
before 1854, and has had very little repairs? Are there 
many older boilers in use in this country? She has 
copper fire hox and hrass tubes.-.T. E. E. 

(151) I would like to know the com
position of the varnish used upon canvas boats, to keep 
them from leaking. Also if said varnish will exclude 
air or common coal gas?-.T. A. w. 

(152) Is there a process by which crude 
oil, say the Lima crude oil, can be used as a fuel in 
kitchen stoves or par lor stoves? Or is there a burner 
made using crude oil for fuel for household purposes?
P.F.B. 

(153) The mixture of salt with mortar 
has been spoken of recently 88 an effectual prevention 
of the crumbling of the mortar from frost. Will you 
please inform me the quantity and mode of admixture, 
and ohlige a constant and attentive reader?-.T. A. 

(154) Please tell me what kind of acids I 
can use to remove the sand and hard crust from the 
castings, so as to leave them a bright brassy color and 
take the grit, so as not to wear the edge off the tools, 
aloo is there any chemicals that I can use in a steel ball, 
13·16 in., that the loadstone will not have any aHect 
when it drops into its seat as to hold the two together, 
as I wish to use a steel ball and seat? I wish to use them 
in oil wells, where the magnets or loadstone is bother
some. Also would you please tell me how I can make 
my brass moulder's sand tough, so as it will hold to
gether?-W. H. w. 

(155) Will you please answer through 
the question column of the SCIENTIFIC AMERICAN 
whether it is possible to run three circular saws 
through a log at the Mme time on one saw kerf? Please 
let me know if it has ever been done, and how. It is 
reported by some men from Washington Territory that 
there are some mills there that have such machinery for 
cutting up the large timber of that Territory. Some 
have disputed the possibility of it, and we have agreed 
to submit the question to you for settlement.-W. W. Y .  

(156) Will you kindly inform me how 
the acoustic properties of a hall can be improved, the 
dimensions of which are 46 X 60 feet, and whose ceiling 
is oval.shaped? It is 12 feet to beginning of the curve 
of ceiling, and about 22 feet to top of same.-G. A. c. 

(157) Which of the two boilers would 
be the more economicnl, using wood for fuel: No.1, 
shell 5 ft. X 12 ft. with 86 three-inch tubes; No. 2, shell 
5 ft. X 12 ft. with 150 two-inch tubes? Also which 
would last the longer? Wbat per cent saving in fuel I S  
there between .. common slide valve and a n  automatic 
cut-off engine of 40 horse power?-W. lIIcV. 

Replies to Enquiries. 

The following replies relate to enquiries recently pub
lished in SCIENTIFIC AMERICAN, and to the numbers 
therein given: 

(52) Polishing Wire by Pickling or 
Galvauizing.-Neither of the processes you name will 
polish wire. The proper treatment depends on its ma
terial and how badly corroded it is. Rust may be reo 
moved from iron wire by soaking in solution of chloride 
of tin. Emery of increasing degrees of fineness, fol. 
lowed by rouge, putty powder, whiting, or rotten stone 
will polish metal. 

(53) For Enamels for Clay Goods consult 
Spon's Encyclopedia of Industrial Arts, part 25. Also 
SCIENTIFIC AMERICAN SUPPLEMENT, H87 and 402. 

(54) 1. Making Small Flat Springs.-Cut 
them off a watch or clock spring. To perforate, punch 
an indentation with a sharp'pointed punch and file off 
the projection or drill it. It may be necessary to draw 
the temper for this. If so. reharden again and draw to 
a blue color. 2. Printing Name on Velvet in Gold.
Dust with finely powdl'red repin or mast.ic and stamp 
with hot metal type. Afterward wipe off excess of 
gold. Or paint the letters with'gold sizeand apply with 
cold type. 

(55) Large and Small Hose Nozzles.
Other things being equal, a large nozzle will throw a jet 
of water higher than a small one. If the supply is insuffi
cient. the small nozzle may throw the highest. The 
stream of water should not be .. wire drawn" or throt
tled for either nozzle to work well. 

(56) Horse Power Transmitted by Com
pressed Air.-A pipe 5 feet diameter and 1 mile long at 
100 pounds pressure at inlet would transmitatout 55,000 
horse power; at 200 pounds pressure about 82.()()I) horse 
power. If 30 miles long, about one-fifth as much. 

(57) Horse Power required to heat Iron 
Plates.-I have calculated this according to one 

round iron plate 2 inches thick and 6 inches diameter to C".h carrier apparatu., :pneumatic, W. M. Hin-
1,0000 Fah., about 160 electrical horse power would be man ..................................... ... 895.141. SIJ5,273 

absorbed. To heat it twice as hot, about 320 electrical Cash carrier apparatus, pneumatic. Pain & Web-

horse power would be required. Allowing for conver- ber . . . . . . . . . . . . . . ... . . . . . . . . . . . .. . . . . . . . . . . .......... 395,2113 

sion loss etc these figures might safely be increased 

I 
Cash c"rrier apparatus, pneumatic, Perkin. &; 

to 200 ho;se p�wer and 400 horse power respectively as 
StuarL .. . ............. . .. . . . .... ................ .... S9Il.170 

Ca.ter, Hatch & George . . ....... .... ........ . . . . .... . 895.136 
giving the power of the engine. To heat a plate 41 Chimney top. W. J. Smrcka .......................... 895,010 
inches thick and 8 inches in diameter to 2,000" Fah. China kiln, N. M. Fitch . . .. ..... ..... .... . . .... .... .. 395,128 
would require about four times as much a. for the Chuck, brace, J. S. �'ray .............................. 895.2'�2 
smaller plates. No allowance is made for loss by con- Cigar printing machine, J. W. & G. F. McIndoe .... 394,!!87 
duction.-S. V. Cigar rolling machine, O. Hammer.tein ............ 395,227 

(58) Tests for China Clay.-The quality 
may be judged by observing its whiteness and freedom 
from grit. It may bring from $10 a ton upward. 

W' Books or other publications referred to above 
can, in most cases, be promptly obtained through the 
ScIENTIFIC AMERICAN office, lIIunn & Co., 361 Broad
way, New York. 

TO INVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thou.and application. for pa.
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
.ynopsi. of the patent law. of the United State. and all 
foreign.countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the Umes and our ex
tensive facilities for conducting the business. Address 
M UNN & CO .. office SCIENTIFIC AMERICAN,861 Broad
way, New York. 

Clam extract, A. H. Bailey .......................... 395,199 
Cleaner. See Slate cleaner. Window cleaner. 
Clock .Lriking mechanism, C. Aronson .. .... .... ... 395.110 
Cloth fuller, P. F. C. & A. A. Barette . . . . . . . . ... . .. .  395.202 

Clothe. hook, J. R. Anderson . . . . . . . . . . . . .. ... . . . .... 895.1� 
Clutch, C. L. Hart ....................... ............ 894.1116 
Cockeye, J. H. Charters . . . . ... .... ................. 395,033 
C01l'ee mill. E. H. & C. Morgan . . . . .. . ................ 395,290 
Co1l'er dam for veSBels, G. Clarke .................... 395,266 
Coffin fastener, W. Hamilton . .. ........ .... ......... 896,226 
Collar, horse, A. McKenzie •••••. •.....••••..•.•.••.• 396.068 
Coloring matter, C. Rudotph .. . . . ...... ..... .. ..... . .  S9Il,OIlO 
Coloring matter from nitro80 derivatives upon 

phenylene ... diamines, blue, A. Weinburg .......• 896.300 
Coloring matter, production of, F. Bender ......... 395,115 
Colter, D. Reynold........... ..... . ....... . " ..... . 395.200 
Copying press, J. E. Donovan ........................ 3\JG,122 
Cork, .ubstitute for. E. Langen .... . . . ... . . . . . .... . . .  395,24J 

Corn or cotton dropper, W. F. Brown ............... 395,262 
Cornice machine, F. M. Lea.vitt . . . . .. . ... ............ 396,IM 
Cot, folding, J. W. Ruthmann . ....... ... . . .. ..... . . . 395,295 
Cotton gin. D. B. Ha.elton . ......................... 395,230 
Coupling. See Gar coupling. Cart couplln". Thill 

coupling. 
Cu1l'holder, R. Ward . . . ................. ............. 395,193 
Cultivator, W. H. Wiggins . . . • . . . . . . • . . . . . . . .••. . . . . .  395,098 
Cutter. See Ice cutter. 

INDEX OF INVENTIONS Dental engine, W. A. Knowles .. .... ....... ... .... .. 896,150 

Dental enlline handpiece, S.l. Scott ................ 395,252 

For which Letter. Patent of' the 
Desk, E'. N. Waring ............ ... ................... 896,194 
Drawer. cabinet, F. Trovillton . . . . . . . . . . . . . . . . . . .  u. 396,l!:f2 

United State. were Granted Driving machanisw, variable, E. F. Autenreith ... 896.268 
Dropper. See Corn or cotton dropper. 

b 25 Drum, heating, A. F. Keene .................... . .... 995,280 Decem er ,1888, Dyeing yarn, apparatus for, U. Weldon ..... ...... 3 95,100 
Dynamos. brQJh for, E. W. Rice, Jr . ...... .... ..... 394.9!l9 

&ND E&CH BE&RING TH&T D&TE. Easel, F. L. Rowand . ..... ....... ...... . ............. 395.263 
Easet and hanger. combined, E. B. White . . . . . . • . . .  395,301 
Electric light, toll apparatus for producing, Dav-

rSee note at end of list about copIes of the.e patents.] les & Tourtel. ..................................... 995,215 
ElectriC machine, dynamo, F. Jj�. Loomis . . . ... . .. .. 395,157 

Abdominal supporter, H. N. Gray .... . . . . . . .... . . .  395,050 Electric machines, circuit controller for dynamo. 
Air, a.pparatus for pumping and compressing, E. T. A. Edison . .. . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . .••• 895.123 

Kaselowsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....•.. 395,000 Electric machinery, dynamo, Von Hefner-Alten-
Alarm. See Electrical alarm. Fire alarm. eck & Holfmann . . . . .. . . . . .. .. .. . ........ ... ..... . 395,019 
Animal trap, O. Hu1I'man ............................ 395,054 Electric meter, E. Thomson ... ...................... 395,018 
Annunciator, A. Rosenberg ......................... 300.251 Electric motor, D. E'. Sweet .......................... 395,299 
Anti-friction compound, J. B. Deeds ............... 300,216 Electric .witch board, I. H. Farnham .............. 894,964 

Architectural purposes, compo.ition of matter Electrical alarm, W. A. Barnes ...................... 395.112 
for. C. Straub . .. ..... .. ... ..... . . . . . . . ... ... .. . . . .  395,001 End gate fastening, Gardner & Si.co .. . . .. . . . . . .... . 395;129 

Armature for dynamo-electric machinery, W. S. Engine. See Dental engine. 
Belding ........... .. ..................... ... . , ...... 395,280 Engine, W. F. Dake .................................. 896,039 

Armatures of dynamos, core for the, D. J. Haus •. 894,1118 Engine brake. road, R. R. Schneider . . . . . . . • .•.•.•. 995.003 
Bag. See Mothproof paper bag. Engine governing device, D. Higham ........ . .... 895.233 
Bar. See Grate bar. Eye bars, manufactore of, J. Kennedy ............. 395,239 
Batterie •• flexible .ealed cell for secondary, Bai' Fabric. See Terry fabriC. 

ley & Warner ................ ............... ..... 395,028 1 Fabrics, trimming or edging for, R. W. Scott . . .... 896.001 
Bearing. roller, R. W. Hent .......................... 895.052 Fence post, M. B. Grove................ ..... ....... 394,9'1l 

Bed lounge, M. Clune ........................... ..... 394,957 �'ifth wheel for vehicles, C. Thompson . ... .... ... .. 395,017 
Bed, .0ta,J. p, Miller .... ............................ 395.247 I File cabinet. letter, J. �'. Atherton .................. 895.19 
Beds, clothe. clamp for, F. M. Conner .............. 3OO,Od5 E'ile for letters, H. E. Hesseltine .................... 394.981 
Belts, battery celt for electric, S. Collin" ... . .... .. 394.958 E'nter, P. Muller .... ... ............................. 395.291 
Belts, means for preventing the running 011' of, Filter beds, apparatus for cleaning, G. H. Moore •. 895,O'lO 

Barber & Gabriel. ................................ 395,201 Flterinll machine, J. A. Crocker ..... ................ 895,038 
Beverages. apparatus for the manufacture of, Ifire alarm annunciator, W. A. Barnes . . . ........... 395,11 

Malmstrom & Dummer .... ...................... 395,244: .... ire alarm, automatic. A. Watson .................. 395,09 
Binder, temporary, J. H. Louder ........ ........... 395,158 Fire engines, heating apparatus for. Trask & Car-

Binders, etc., roller tension for self, E. B. Kam ... 395,059 michael. ........................................... 396,09S 
Bisulphitel!, apparatus for preparing solutions of, Fire extinguisher, W. Miller .•••••...••.•••..••.. .... 395,069 

G. Schenck ........................ ............... 395,�2 Fishin" spoon, J. Wood . . . . . . . . . . . . . ......... ..... ... 896,103 
Blanking presses, feeding mechanism for, R. A. Food package, compressed, J. Magg! ................ 895,� 

Breu!. .............................................. 395,211 Frame. See Buck.aw frame. 
Blind .top, T. Warren ................................ 995,020 Fumigator, Dillman & Kyle .......................... 395.042 
Board. See Electric switch board. Game apparatus, O. Brooks, Jr . ...... ............ ... 895,26 
Boiler. See Steam boiler. Gas burner, regenerative. A. J. English . . ....... ... 395,lzr 
Boiler. J •• Jr .. & W. T. Hopson .................. " .. 995,142 Gate., See Railway track gate. 
Bolt. See Rotary bolt. Gelatine from bones, separating, A. H. Hobson .. . 394.91t 
Bolting reel, C. S. Alderman ... .. . . . . . . . ...... ....... 395,026 Glass, machine for grinding and beveling plate, J. 
Book, bank account, W. Thomson (rl . ... .. .... . . ... 10,977 A. & W. W. Heroy ................................ 3!M,980 
Book cover fastener. memorandum. L. A. Lip- Grain bmding and harve&ting machines, frame 

mau ................................... ............. 895.155 for. Miller & Butterfield .... .......... . ... ...... . 395,288 
Boots, device for drying, W. E. Laird .............. 395.{)6;I Grate bar, W. E. Kelly ................................ 394,984 
Bottles. device for finishing the necks of, �'inerLy Grinding mill, A. M. HilL . . . . .. ...... ................ 395,140 

& Moore ............................................ 895,220 Guard. See Keyhole guard. 
Box. See Locomotive journal box. Gyp.um. treating, W. Manning ...................... 395,159 
Box corner fastening, W. O. Tegtmeyer ............ 395.015 Handculf, Thorua. & Smith . ... ...................... 395,016 
Box frame bending machine, S. Valentine ........ 395,094 Handle for boxes, etc., G. W. McGill ............... 395.162 
Bracelet, A. Johnstone .... .......................... 395,148 Harvester, S. D. Maddin .. ... .. .. ..... ....... ..... ... 895.284 
Bracket. See Lamp bracket. Harve.ter. graiu, J. N. Miller ........................ 894.989 
Braiding machine, M. H. Fouillet-Chevance ....... 395,270 Hasp lock, D. W. �'outs ... .......................... 395.221 
Brake. See Car brake. Engine brake. Steering Hat brim curling machine, J. Bigelow ...... 395,117, 395,118 

brake. Vehicle brake. Hay carrier track, L. Y. Myers ...................... 394,9:)1 
Brick machine, G. Campbell................ .. .... 395,212 Hay rake. hurse, D. �'. Graham ...................... 395.132 
Brick machine, G. Raut .... .......... .............. 894,979 Heater, E. K. Baoyerlin . .. .... . ......... .. ..... ... .. 395,200 
Brick mould sander. A. Naylor (rl................... 10,1116 Hinge, W. Andrew .................................... 895,196 
Bucksaw frame, Robert. & Banford . ............... 395.394 Hinge, lock, T. Spriggs .. ....... .. . . . ... . .......... .. 995.086 
Burner. See Gas burner. Hinge, spring, B. Colvin ... ................... ...... 895.266 
Bustle, C. C. Shelby . . . . . . . . . . . . . . . . . . . . . .  _ ..... . . .... 395,183 Hoisting mltchines, overloading and .tack cable 
Butter worker, J. A. Grave ........................... 395.049 stop for electrical, W. Baxter, Jr ............... 894,252 
Button, compOSition-faced, I. Smith ....... ... ...... 395.186 Hoisting tackle, C. F. Batt . . . . . . ..... . . . ... ... .... ... 896,11 
Cable .upport, electriC, C. H. Bowen ................ 395,207 Holder. See Culf holder. Rein holder. Sewing 
Calipers and divider., F. Motz .. . . . . . . . .. .. . . . ....... 395.167 machine attachment holder. Signal holder. 
Can or jar top cover. A. L. Mitchell ...... .. ....... 395.289 Spool holder. Thread holder. 
Candlestick, G. Werntz ................ .............. 395,Q97 Hook. See Clothes hook. Whiffietree hook. 
Cane, flask, and drinking cUP. combined, J. E. Horse detacher, J. W. Howgate ..... .. . ... ... . ..... 395.144 

Hale .... ................... ...................... 11'.15,224 Horse detacher. Jacoby & Luyties ............. ... 395,235 
Capsule liller, S. E. Heineman .......... " ........... 895,1:]8 Ho.e. joint and nozzle for.!:l. Sharples. Jr .......... 395.009 
Car brake, W. A. Stoefer ............ ................ 395.012 Hydraulic motor, A. W. Tourgee .... .. ............ 395,00 
Car brake. automatic, W. R. Wood, Sr .............. 395,104 Hydrocarbon motor. Brunler & Capitaine ...... ... 394.958 
Car coupling, J. E. Allison ........................... 395.107 Ice cutter, D. Williamson . . . . . . . . . . . . . . . . . . . . . . . ..... 995,100 
Car coupling, E. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  394,954 Ice machines, Ilas Compressing pump for. T. 
Car coupling, Davi. & Fisher ....................... 3%.040 Farnsworth.......................... .. .......... 395,04 
Car coupling, F. Ott ............... , ................. 395,Q72 Indicator. See Musical indicator. 
Cur coupling, E. Savage .. .... ... . . ..... ... ...... ..... 995,177 lnl!'ot mOUld, C. Kellogg .............................. 395.0(' 
Car heating device, .treet, J. J. Sand ............... 395.081 In.ect destroyer, E. F. Wells ........................ 395.122 
Car platform,J. M. Taggart ... . . . . ..... .. . . . . ....... 395,014 Insecticide,O. C. Lang.eth ................... , ...... 395,065 
Cars, air or steam coupling for railway, M. D. Insulated conductors, manufacturing, W. 

Stocking ... .. . . . . . .. . . . . . . .. . . . . . . . . . . . . . .  , ....... 395,089 Siemens ............................................ 395.�3 
Cars. die for forging truss rod anchors for railway, Iron into ma.lleable iron or steel, converting crude. 

J. Reilley .......................................... 395,173 G. L. Robert ........................................ 896,17 
Car., fender for street, L. Hachenber" .... ....... 39',975 Jack. See Lifting jack. 
Carburetor. R. S. Lawrence .... ..................... 395,152 Journal boxes, dust guard for, C. G. Stearn ........ 995,�7 
Card punching machine. J acqul£rd, a B. Payne .. 395,(11'5 Keyhole guard, E. Barrett ............................ 396,259 
Card., machine for lacing Jacquard, Payne & Kiln. See China kiln. 

Campion .. . ........ ... ......... ......... ..... . ..... 395.1r.6 Knee .hoe. H. C. Harri ............................... 395,228 
Carriage, child'., F. Isell ............ ................ 395,277 Knitting machine, clrcnlar, G. J. & w. L. Cath-
Cart coupling, road, B. D. Shaw ..................... 395,200 cart . .. . ..... ... ..... ... .. ... ..................... .. SIJ5.2J4 
Ca.e. tlee Show ca.e. Traveling case. Knitting mllchine, warp H. B. Payne ......... ... .. SIJ5.077 
Ca.b carrier apparatus, pneumatic, M. J!arrl. Lamp bracket, C. A. Roeber ......................... 395,000 

395,203,395,204 LatCh, Ana.her & Spranger ......................... 894,949 
formula WIth the fol,owmg results . In heatmg a Cash carrier apparatus, pneumatIc, J. L. Given .... 895,130 Leaf turner, O. Lange ................................ 39U,064 
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I.ifting jack, T. Maxon ... ......................... ... 395.161 Sprinkler, O. B. Hall ....... .......................... 895,225 
Link making macbine, G. H. Howe . ................ 895,148 Stamp aftixinQ' stand, I. Randall ......... .. .......... 895.112 
Lock. See Hasp lock. Stand. See Stamp atnxing stand. 
Lock nut, Allen & Loree .. ............................ 394.,948 Star tinder, H. R. J obnson . ..... ..... ............... 395,058 

Locomotive journal box, E. Meseke ....... ........ 394�988 Staves. etc., steaming apparatus for, C. B. Gardi-
Loom sbuttle, S. A. Dudley . .... . ......... ..... ...... 394.,963 ner . .. . . ... . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . ..... . .  895,223 
Lubricator, Scbaeffer & Oeblmann .. .............. 395,17 9 Steam boiler, H. A. R. Dietricb ...................... 395,268 
Malt turning apparatus, W. Griesser ............ .... d94..965 Steam bead. exbaust, W .  L. Simpson ........ ....... 895,lM 
Mantel, water beating, J. Friedlander ............. . S\l5.047 SteerinQ' brake for vessels, auxiliary, H. Wett-
Marine, distress messenQ'er ball, W. B. Smitb .... . .  895,187 stein . ......... . . .. .......... ....................... 896,023 
Marine messenQ'er ball. lIexible. W. B. Smitb .. .. .. 395.188 Stocking supporter. L. Stein ........ ................. 895.011 
Mecbanical bird, W. Stanton ........................ 3!J5.189 Stove or range, portable, T. J. Graff ................ 895.1dl 
Mechanical motor, G. Willett ................•• ...•.. 395,099 Stove. straw burning cooking, Prendergast &; 
Metal into and out of furnaces, apparatus for TallaksoD ............ ....... ... ................... 894.997 

moving bodies of, A. Harrjson......... . ••.•.• 395,135 Sugar from sorghum, diftiIsion apparatus for the 
Metal witb lead, covering surfaces of, O. Elberling 1195,268 extraction of, H. A. HUQ'bes ... ... .............. 895,145 
Meter. See Electric meter. Supporter. See Abdominal supporter. Stocking 

In81de Palre, ench Intler tlan ••• ,.:i oonttl B lille. 
Back Paae. eacb inser tion - •• $1.00 n line. 

The above are charges p e r  agate line - a"bout eight 
wordsl.er line. Tbis notice �hows the widtb of tbe line, 
and is S'9t in agate type. Engravings may bead adver
tisement., at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication oftice as early as Thursday morn
ing to appear in next issue. 

F:�::� WOODS 
PLA.NED REA.DY FOR USE. 

Send stamp for catalogue. 

[JANUARY 12, 1889. 
LUNKENHEIMER'S 

Slide Tol' Class 
OIL CUPS. 

Also furnisbed witb index lever 
and sigbt drop. 

Superior Style and Finish. 
-ALSO-

Sight Feed Lubricators 

Cincinnati Brass Works, 
CINCINNATI, O. 

Mill. See Coffee mill. Grinding mill. Rolllng supporter. 
mill. Saw mill. Surgical table, L. E. Russell ...................... ... 896.001 

Mines, lifting cage for. D. T. Denton ............... 895.041 Sweat pad fastening, E. F. Pllueger ............... . 895.1'11 
Model, display. D. Emerick ..... ..... ............... 895,124 Switcb. See Railway switcb. 

HENRY T. BARTLETT, W"".!'!'!i!·�:�et�,--St�!.'i.!rl;,�:��iFon
e
s

a
�l!i�1� 

Manufacturer of CabInet Woods and Veneers. � 'brg&�R,�::}:, 'M7tr..�e iir��f, �{il�
i
J���1";., fa""!' 

MOUld. See InQ'ot mould. Table. See SurQ'lcal table. 200 LEWIS ST., NEW YORK. 
Motbproof paper bsg. Stevens & Horsey ........... 395.190 Telegrapbic printing code, M. W. Dewey . ......... 394..961 Wl'mshurst Motor. See Electric motor. Hydraulic .JDotor. Telegrapby. electric, M. W. Dewey ................. 894,960 Machine. 

Hydrocarbon burner. Mecbanical motor. Telepbone apparatu!!. U. H. Balsley .... ............ 394..951 S-inch plates. 
Motor. H. Heitmann ....... ..................... ...... 895.232 Telepbone system. botel. H. V. Hayes .. ........... 395.137 ON], Y S6.1J0 Only 86.60 
Music rack, G. R. Lampard ........................ .. 394,986 Telescopes, equatorial mounting for, G. N. Sael{-
MusicaUndicator, J. MRQ'Q's ..... ... ... ..... .. . ...... 395.067 muller ....... ... .................................. 3 95,002 
Nail making macbine, wire, J. E. Kimball ... ...... 395,062 Tent, E. E. Mann .. . . . ..... . ........ ................ .. 395.245 

Complete, witb 
Leyden Jars and 
book uf instruc
tions. 

Works In any 
weatber. 

Nii/bt ligbt attacbment, J. & W. J. Stratton ........ 895.090 I Terry fabric, F. Leake . ... ........................... . 895,242 
Nut blanks, machine for making, E. C. Boerner, Thermometer, E. Jurgens . .... . ................. .. .. 396�279 Cheapest 395.0.31. 89'. 032 Tbill coupling, H. O. HarrIson .. . . . . . .. . . •. . . ....... 895.229 lIll' de. 
Nut blank. sbaping. E. C. Boerner .... ............. 895.080 Tbill coupling. C. Weir........... ....... ........ . .. 896,021 :::==------------=------.::.:.:::...:.:::.� 
Oversboe. Fry & Benedict ............................ 895.271 Tbread bolder for spools. S. B. & C. B. Pratt .. . . .. 394.,996 
PackinQ' rinQ'. metallic. J. H. Deeds ............... ... 395.217 Tie. See Railway tie. Railway cross tie. 
PackinQ'. steam. F. W. Morgan .... ..... ............. 8�,990 Tool, cuttinQ'. J. C. Manning ................ ........ 895,285 
Paper, apparatus for coloring, A. A. yerkes . ...... 395�251 Toy cars. carriages, etc., axle for, J. Fallows . ... .. S96.219 
Paper barrel. W. W. J udd ............................ 895.286 Track layinQ' apparatus, F. lIerman ................ 895,053 
Pessary, C. C. Sharp .................................. 395,008 Trains, device for automatically stopping, Meloon 
PbonoQ'rapbic notation. J. S. Campbell ...... .. . ... 895.120 & WbitinQ' ................... ..................... 895,163 
Pian.) action, J .  C. Price . . .. ................ .... ...... 395,078 Trap. See Animal trap. 
Pianoforte attacbment. F. J. Blutbner. Jr ... .... . 895,029 Traveling case. E. Poliwka . .................... ... .. 394.994. 
Pianoforte pin for balance rails. W. A. Cburcb .... 895,264 Trunk. A. T. Hyde . ....... ................. ...... ..... 895,055 
Pictures. making. D.lsaacson ...................... . 395,234 Truss, E. James .... . .. . ... ........................... 395.278 

SEBASTIAN, MAY & 
Improved Serew 

Foot&L Am·· ... ' ... 
Power ..... 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' ou tfits. Lathes on trial. 
Catalogues mailee(d5io�n�c�����1�it: '�:. 165W. 2dSt., ( 

Pig nursery, J. P. Butler . . ....... ................ ... 395,955 Turn b�c�les. m .. �inQ'. M. Kennedy .............. .. 395.281 ICE-HOUSE AND COLD ROOM.-BY R Pillow and its slip, W. T. Doremus ................. 1195,043 TypewrltmQ' macb�ne, J. Pratt ........... .......... 394..995 G. Hatlleld. Wltb directions for construction. Four Pipe, machine for making multitubular, J. H. Upholstery, etc •• nng for. H. Ferg�on . . ...... .. .. 395,127 1 engravings. ContaJne� in SCIENTIFIO AMERICAN SuP .. 
Walsb ...... . . .. .. . .. ...... .. .............. ........ 395.095 Valve, balanced rotary. T. H. Parvm ............... 3!J.1.992 I'LEMENT, 1J9. Pnce.O cents. To be bad at this oftice 

Pipe testinQ' apparatus. O. G. Guss .................. 394.974 Valve gear. A. Riedler . ... . . ............ . ............ 895.174 _1IlI __ d-:o".f -:a-:I:-I-n-e-w- s-d-e -al-e-r-s.-------------
Pipe wrencb. C. H. H. Frencb . . . . ........... ....... . 395.046 Valve gear for compound engines, W. E. Pearson. 394.,993 
Pitman. E. B. Benbam . . .... ..... ................... . 395.206 Vebicle brake, J. Fasnacbt. ... ............ ....... ... 895.126 
Planter and fertilizer distributer. E. E. Marsbal!.. 395.287 Vebicle running gear, J. Tilton ...................... 395,l91 
Plant.er. seed. J. B. Leamon ..... .... . .... ...... ... . . .  395.153 Vebicle, two-wb'eeled, W, B. Altick ................ 895,o2'l 
Planters and distributers, feedinll device for, E. Vebicle, two-wbeeled. E. W. Baxter ........... .... 395,1M 

E. Marsbal!. ................................ ...... 895.286 Vebicles, bead Q'ear tor, J. C. Kelley . .............. .  395,231 
Platform. See (Jar platform. Vebicles. etc., sprinQ' starter for. R. I. Skiles .... .. 395.297 
Plow sbarpener. �'. Munger .. . ...................... 395,2\'2 Velocipede, T. B. Jeffery ...... .......... ............ 896.1'1 
Poison distributer. buQ'. S. B. Rolfe ... ...... . ...... 395.176 Ventilator. E. F. Kittoe ........................... .. 3?6.282 
Poison distributer. insect. L. D. Heaton ......... .. 895.272 Vise, H. B. Rieder .... ... ............... ....... ..... 895.079 
Post. See Fence post. Wsg;on gear, R. Fernandez ........•... , .•.•.•.•..... 396,().j5 
Press. SeeCopyinQ' pres •. Signature press. Walls of buildings,etc.,metbod of and means for OHEMICAL AND ALLIED INDUS-Printing presses, sheet delivery mechanism for, J. scaling and climbing the, J. M. Murphy ... .... 395,071 

T. Hawkins ... . .. . . . .. . .. . .... ...... .... ......... 3.05.281 Wl\8binQ' macbine. C. R. L'rane . ........... .......... 395,0:37 
Pulley. adjustable. J. Boyer . .... .... ...... ... .. .. .. 395.208 WasbinQ' macbine. L. Simon . .... .. . .... .. . . ......... 395,0b4 

Pulleys. rollers, etcu composition for covering, Watch c8se pendant, P. A. C. Bradford ... .... H .. 395,209 
W. A. & A. �'. Lutber .................. ....... ... 895.283 Watcb movements, apparatus for exbibitinQ' or 

Pulley. split. J. T. WillinQ'bam . ..................... 395.256 demonstrating non-mal'metic, A. Lawrence .. .. 395.151 
Pump, force. T. M. Beer ............•................ S�5,205 Watch regulator. compensating. W. H. Shear ..... 395,182 
Pump, rotary, E. F. Smith . . ................... ..... .  395,085 Watch winding mechanism, C. Morlet .............. 895,166 
Pumps, gearing for operating. A. Swanson .... .... 395.298 Water closets, combined trap and seal for. W. E. 
Rack. See Music rack. A ndrf)w....... .. ............ ..... . .. ........ .. 395,109 
Radiator, heat, J. R. Tacey ................ ......... 395,013 Wear compensating device, E. R. Hyde . ........... 395,275 
Rail way cross tie and fasteninQ'. metallic, C. F. Well sinkinQ' macbine. W. B. & J. R. Coftin ..... ... 895.034 

Yarbrougb . . ...... ........................ ..... ... 395.ilO4 Wbeel. See Fiftb wbeel. 
Railway. elevated cable. H. PaiQ'e .................. 395.07& Wbiftietree book, W. V. Reed ... ......... .... ...... 894.,\l98 
Railway froQ'. O. F. Jordan ........................... 395.149 Whip socket. A. Searles .... .. ........ ........ . .... . . .  395.006 
Railway rail, street, R. T. White ............•.•..... 395,.'302 Winding sewing thread on fiat bobbins, machinery 
Railway Signal, Selden & Ott ........... '" .•........ 395.181 for, G. Scelles ....... .... ...... ....... ... . . .. .. . . .  395.178 
Railway switch, H. Lealy . ............... .... ... . .... 395,066 Winding wire upon spools. etc., machine for, C. F. 
Railway tie. M. Hagerty ..... . ....... ..... ... ........ 395.134 & T. H. Wickwire ............... ................. 395,255 
Railway track Q'ate, J acobs & Houston . ......... . .. 395,058 Window cleaner, A. C. Cooke . ............ . .. .. . . ... .  395.267 
Railway track rails, expansion jOint for. A. J. Wire into sections, machine for cutting, W. E. 

Moxbam ............... . ..................... ..... . 895.248 Badger...... . ..................................... 39.\.950 
Hailway transfer mechanism, cable. T. A. Ibach .• 395�276 WIre stretcher, C. E. Hunt et al .............. . ...... 395,146 
Railways, portable passimr switch for, A. J. Mox.. Wrench. See Pipe wrench. 

ham ............................................. ... 895.249 Wrench blanks. machine for truing and dres8ing, 
Rake. See Hay rake. M. E. Camptield .................... ............... 895,213 
Reel. See BoltinQ' reel. Yoke, neck, J. Sbatto .... ........... ................. 895,001 
Refrigerator. C. W. Trotter ................. ......... 895,254 
Regulator. See Watcb reQ'Ulator. 
Rein bolder, F. J. LOCkwood . ................ ...... 395.156 
Revolver. H. M. Caldwell....... .................... 395.119 
Rbeostat. S. BerQ'man . .............................. 395.116 
Ring. See Packing ring. 
Rock drillinQ' tool. J. W. Wyckoll' ................... 895,105 
Rolling mill. H. A. Williams .... ... .......... ...... .. 395,024 
Rolls, mechanism for actuating guide, R. Smith .• 3.%,253 
Rotary bolt. W: M. Kennedy ........................ 394.985 
Saddle, barnes .. F. Conway . . .................... ... 395.036 
Sample book for textile fabrics, D. L. Goff. . • .... 895,048 
Sasb balance, W. C. Merckel.. ....................... 395,246 
Sasb balance. H. W. Morgan .... ................ .... 895.165 
Sabb cord Q'uide. W. T. KellogQ' ...................... 895.�38 
Sasb fastener. W. P. Dodson ........................ 394.962 
Sasb f""tener. �'. J. Hoyt ......................... .. 395.274 
Sawmill. H. P. lleacock . ............................. 895,051 
Saws, bandle for crosscut,IC. Ei.enbardt. .......... 395.218 
Sawdust or similar filtering substances. apparatus 

for cleansioll and recovering, P. Casamajor ... . 394.956 
Scale. automatic grain, G. P. & R. B. Jameson . ... 395,Ob7 
Screws. machine for automatically polishing bal-

ance, E. A. Marsb.. .. .................... .. ...... 395.160 
Seamer.met .. l. W. Hess............................. 395.139 
Seat fastener. M. D. Scbaler ......................... 395.160 
Separator. J. B. Nicbols ........................ ..... 395,168 
Separator. W. L. Simpson ............................ 395.185 
Sewing machine, R. W. Scott . ....................... 895,005 
Sewing macbine attacbment bolder, J. M. Griest .. 394,966 
Sewing machine guide. J. M. Griest....... • ...... 394,970 
Sewing macbine rumer. J. M. Griest . ... ..... .... ... 394.969 
Sewing macbine ruftiing attacbment. J. M. Griest. 394.,912 
SewiDQ' macbine treadles, oil guard for, J. Austin. 895.198 
Sewing machine tuck creasing or marking attach-

ment. J. M. Griest . ..... ................... 394.968, 394.971 
Sewing machine tuck marking attachment, J. M. 

Griest . . .. .. ... . . ................................... 394.,967 
Sbaker. G. G. Wucbner ............................... 395,ilO3 
Sboe fasteninQ', G. T. Stevens ....................... . 395.038 
Sboe last, reversible, J. Gray ....................... 395.133 
Showcase and bin. combined. W. V. Youn2 ........ 095,106 
Sickle sections during tempering, platen for hold-

ing, F. Meyer ....... ............ ................... 395,164-
Signal. See Railway signal. 
Signal bolder, C. F. Hurley .......................... 394.,983 
Signal transmitter. J. C. Wilson ........... ... 895.101, 895.102 
SiQ'nature press, R. A. Hart .......................... 89 4,977 
Slate cleaner, J. D. Clemmons . .. : ................... 895.121 
Solar system, apparatus for illustratinQ' the form 

Of tbe, J. Davis . ....... ........................... 39�.959 
Speculum, S. T. Yount .... .... ....................... 895.025 
Spindle drivina' bands, tension regulator for, P. 

J,. Kenney ... . .... ................................ 895,240 
(!pool bolder. N. R. Out!...... . .............. ...... 895.169 

DESIGNS. 
Badge, P. Pollard .... . ... ... .. .. . .. ... .. .... .... ...... 18.826 
Cbair back, H. Matzen ................................ 18.824 
Corset. W. McCabe .. .................................. 18.8� 
Hinlle, door, O. Seely . ........... ................... . . 18.828 
Steel. toot. M. Y. Ransom.. . . . ... ................... 18.827 
Type. J. West ................ ......................... 18,829 

TRADE MARKS. 
Boxes adapted to contain prepared tobacco, 

candy, and similar articles, V. Fountain ....... 16,111 
Cordials, E. Kane & Son ................. ............. 16.113 
Corn, extract of green, Forestville Canning Com-

pany . . ..... .... ............................... ... ... 16.120 
Fertilizers. bone. lfarmert3 Fertilizer Company ... ... 16,110 
Flour. wbeat. C. A. Gambrill ManufacturinQ' Com-

pany . . ........ .. . ... ..... ............................ 16.121 
Fuel, artiticial. United States Fuel Company ........ 16,117 
Gold, silver, and plAted wares for household use, 

W. Rogers Manufacturing Company ............. 16.128 
Medicinal powder, J� Redmond ...................... 16.127 
Medicines for blood, liver, and kidney diseases, J. 

H. Scbaaf . .... ... .... .. .. ..... ................... ... 16.116 
Oil. kerosene, H. W. Peabody & Co ......... ......... 16,126 
pmS, anodyne, J. Garst . . . . . . . . . . ..................•.. 16.112 
Sauce and mustard, M. Ams . ... . ........... .......... 16.118 
Sauce, table. W. Halford ....................... 16.124. 16.125 
Silk dress goods, Cammission de Surveillance et:de 

Controle de la Marque Municipale pour les 
Soieries Tissees a J�yon . ... .......... .... .......... 16,109 

Staples and R"oods united by such staples. metallic, 
Acme Staple and Macbine Company ..... .... ... 16.180 

Starcb. laundry. Miller & KinQ' ... ... . .. ... . . . .. ... . . 16.123 
Walls, ceilings. etc., embossed or stamped mate-

rial for coverinQ'. T. J. Palmer ............. ...... . 16.114 
Whisky. Belmont Distillery Company ............... 16,119 
Wbisky, F. J. Kiesel & Company . ... ........... ...... 16,122 
Wbisky. Redmond Brotbers . ............ ............. 16,115 
Ye""t powder, Sberman Bros. & Co . ............... . .  16.129 

A Printed copy of tbe specilication and drawing of 
any patent in the foregoing list will oe furnished from 
tbis office for 25 cents. In orderinQ' please state tbe name 
and number of the patent desired, and remit to Munn & 

Co., 361 Broadway, New York . 
Canadian Patents may now be obtained by the 

inventors for any of the inventions named in the fore
goinQ' liBt. provided they are simple. at a cost of $40 
eacb. If compjlcated. tbe cost will be a little more. For 
full instructlbn8 address Munn & Co •• 361 Broadway, 
New York. Other foreign patents may also be obtained. 

tries.-By Watson Smitb. An elaborate report upon 
tbe objects illustrative of the progress, advance. and 
ptesent position of tbe cbemlcal industries sbown at the 
Mancbester Royal J ubilee Exbibition. Contained in 
SCIENTTFIO AMERICAN SUPPLEMENT. NOB. 627, 62S, 
629, 630. 63'J. Price 10cents eacb or50 cents fortbe 
series. To be had at tbis oftice and from all neWSdealers. 

INGERSOLL ROCK DRILL CO., 
10 PARK P LACE. NEW YORK. 

Improved "EClipse" 
0:.£ :z:l:Et..ZL LS. 

Si!�ng�1in��Rr 
T

�g;,elin
lub!�:t� 

drilling, and for �l kinds of rock ex
cavation. 

.. Straight I.line" AIR COMPRESS
ORS, Boilers, Steam and HorsePower 
Hoists, Electric Bla.ting Batteries 
and General Mining Machinery 
Send for full descriptive Catalogue 

ICE-BOATS - THEIR CONSTRUCTION 
and management. With working drawings deta\)! and 
dtrections in full. Four engraving •• sboWinR mode of 
con.truction. Views of the two fastest ice-satrmg boats 
nsed on the Hndson river in winter. ByH. A. Horsfall, 
M.E. Contained in SCIENTIFIC AMERIOAN SUPPLE
MENT, 1. The same number also contains the rules and 
regulations for tbe formation of ice-boat clubs, the sail
ing and management of ice-boats. Price 10 cents. 

CHARTER'S GAS ENGINE. 
Tbe Simplest, most Reliable, and 

Economical Gas Engine 
in existence. 

An impulse at every revolution. 
Perfect steadiness guaranteed 
for Arc or Incandescent Electric 
LiQ'bt •• 

���:s,ena��
rt

�
f

a��:Of�: �� 
Lll8fea:t� o���o�i :�eC�:�� ::� 
hen,' to each indicatedH. P. 

A Pel'fectly Sate Motor for 
________ -' All Places and Pnrpose •• 
New York Agent. JOHN J. BOCKIE. 47 Dey Street. 

CbicaQ'o Oftice and Salesroom, 152 J.ake Street. 
For circulars and prices, uddress 

Williams & Orton Mfg. CD. 
p, O. Box 148. STERLING, ILL. 

EVERY USER OF IIIAClBINERl 
SHOULD LEARN 

How to USE LOOSE Pulleys. 
Useful information on this subJect 

1s given in our "Catalogu� No. 55." 
sent free to any address. 

VAN DUZEN & TIFT. Cincinnati. O. 

USEFUL BOOKS. 
Manufacturers, Agrtcultnrists, Chemists, Engineers. Me

chanics, Builders, men of leisure, and professional 
men. of all classes, need good books in tbe line of 
tbeir respective callings. Our post oftice department 
permits the transmission of books through the mailtj 
at very small cost. A comprehensive catalogue of 
useful books by different autbors. on more tban IIfty 
different subjects, bas recently been publisbed for 
free circulation at tbe oftice of this paper. Subject,s 
classified with names of author. Persons desiring 
a copy, bave only to ask for it, and it will be mailed 
to tbem. Address, 
DlVNN & CO .. 361 Dr_dwaJ'. New York. 
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L"rH E S 
FOR CUTTING IRREGULAR 

�UCN ASAXENAIDLES,ET,.ASP[CIALT 
BAftREl HOOP Aiiii BASKET MACHIN 
VENEER CUTTING MACHINE 
HANDLE AND NULLING LA THE3. 

MILLlNG.MORTlSING,Sma lilY SEAT 
CUTTINC MACHINESoSTAVE;RtADING 
AND SHINGLE MACHINES. 

MANUFACTURED BY THE 
I.E.MERRITT MACII'Y. CO 
LOCKPORT N.y'.U.S.A, 

THE BISHOP GUTTA-PERCHA CO has added to their works an independent planttwith latest 
im�roved and s�ecial machinery for insulntIng 'Wire8 
with India rubber and its compounds. r.rhe Bishop 
�g�,'�r:lod�

a���a�? (s'ki;:"�'¥ cl�aM��.
s

,�!:�� 
422 East 25tb Street, New York. 

OIL WELL SUPPLY CO. Ltd. 
kl &; 92 WA.TER STREET, 

Pittsbul'ah, I:'a., . 
Manufacturers of everything needed for 
.A�'Z'ESZ.AN �:JiILLa 

.for eitber Gas. Oil, Water, or Mineral:· 
Tests, Boilers. Engines, Pip� 
1Yfg:frit.P.f��t�Foiri'e�I�JeC. 

lists and discount sbeets 
on request. 

OASTING METALS UPON COMBUSTI-
ble Materials.- A paper by A. E. OuterbridQ'e Jr .• de
scribing a process of casting h'on and other metals upon 
lace, embroideries, fern fronds. and other combustible 
materiaJs� With 4- illustrations. Contained in SCIENTI ... 
PIC AMERICAN SUPPLEMENT. No. 601. Price 10 cents. 
To be bad at tbis oftice and from all newadealers. 

CATALOGUES fREE TO ANY ADDRESS '" 

®�fcz».��ir�.9�l\-SI s £�·A 0 . .... , � 
HOME· MADE INC UBATOR.-PRACTI-
caJ directions for the manufacture of an effective incu
bator tbat bas been carefully tested ILDd found to per
form all that may be reasonably expected; with direc
tions for operating. Witb 4 figures. Contamed in SCI
ENTIFIC AM"RICAN SUPPLEMI<NT. No. 630. Price 10 
cents. To be bad at this oftIce and from all newsdealers. 

WELLS BROS. & CO. 
CREENFIELD, MASS. 

ManufacturtH of 
Scl'ew CuUlng Machinery and 
T:�I;·1f:,·�� 1.'R:&:itA�t!t. 

tera Bnd Nut Tap
per8. New Little 

Giant Screw 
Plute", 

&c., &e., &e. 
SEND .FOR DESCRIPTIVE 

CATALOGUE FREE, 
THE AGE OF THE STARS.' - BY 

Prof. Janssen. History of tbe discoveries tbat bave led 
to tbe introduction of the doctrine of evolution in tbe 
Science of astronomy. Contained in SCIENT1FIC AMER
ICAN SUPPLEMENT. NOB. 630 and 631. PricelOcents 
each. To be bad at tbis oftice and from all newsdealers. 

GUILD " GARRISON B:Et..<><>H.LYN. N. Y •• u. s • .A.. 
Builders of Steam Pu tliPS for Liquids or Semi-Uquids. 
Hlgh Grade Vacuum I-lImpl!" Filter I-l'ess PUlnps, 
��lil��::;·��C�1�J·:ri:e��:fo�\?��!·it�r::8�:::::; 
Pu mps, Vncuunl Appal'nlus, etc. 

GOVERNMEN'l' BREEDING FARM FOR 
Cavalry Horses.- A paper by Lieut. S. C. Robertson. U. 
S. A .. outlining a plan for tbe establisbment of a breeding farm for borses maintained and controlled by tbe 
government. and discussing the economic features of 
the scheme. Contained in SCIENTIFIC AMERICAN Sup
PI.EMENT, No. 606. Price 10 cents. To be bad at tbis 
oftice and from all newsdealers. 

T
HE PENNA. DIAMOND DRILL & MFG. CO. 
IIIRDSBORO, PA., Builders of Higb Class 
Steam Engines. Diamond Drilling and General 
Macbinery. Flour Mill Rolls Ground and Grooved. 

ELECTRO MOTOR. SIMPLE. HOW TO 
mllke. By G. M. Hopkins.-Descriptlon of a small electro 
motor dev i�ed and constructed WIth a View to aSSisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
whicb would have su:ffi.cient power to operate a foot 
lathe or any machine requiring not over one man power. 
Witb 11 ligures. Contained in SCIENTIFIC AMEltTCAN 
SUPPLEMJeNT. No. 641. Price 10 cents. To be bad at 
this ollice and from all newsdealers. 

ELECTRIC LIGHT AND POWER. 
Edco system 0 f Arc and Incandescent Llgbting; Di

rect or in connection witb tbe Storage Batteries of the 
Electrical Accumulator Co. Dynamos. Motors, Lamps, 
Bat.t.'U�.w.��,'i"J, El:1�rlus]�p�WMPA NY l4l44 Carter Street. l'bUadelpbia. Pa. 
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