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What and why is it? A. The paper breaks Whllt may I (2234) C. H. V. asks: What will make 
be termed the magnetic circuit. S. How can wood be linen paper soft and limber, other than by immersion in 
sell80Iled? A. By drying. 9. Why do they use an in- weak sulphuric acid bath? A. Boiling water tends to 
duction coil in the telephone instead of a direct current? prodIlce the desired effect; caustic alkali in solIltion or 
I sh ould think it would be unpr ofit abl e on account of a strong solution of chloride of zinc may be tried. It is 
the resistance. A. To avoid the necessity for heavy not easy to suggest anything that will effect the purpo,e 

Cement. establishing units of measure in co m-

I 
Gas burner. E. F.1.�rent ...... . . . . . . . . . . .. . ... . . . . . . .  427,:179 

pounding Portland. Trump & Peck . . . . . . . . . . .  427,380 Gas burner. natural. C. H. Carpenter .............. . .  427,2U9 
C'3ruent tubes. machine for making. D. Zisseler ... 427.388 Gas jets. attachment for increasing the illumi-
Centrifugal liquid separator. H. F. Beimling-. . .. . .  427.300 Dating power oft V. E. Cohen . . . . . . . . . . . . . . . .•.. . 427,050 
Chair, de�k, and table. combined, O. Fritz .......... 427,41:1 Ga&es from coke ovens, apparatus for utilizing 
Chair, seat. reversible, J. B. Popenhailen . . . . . .•. . . .  427.3.1)9 waste. C. C. Wyllie . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  427,210 
Chill for car wheels. P. Connelly . . . . . . . . . . . . .. . . . . . .  427.052 Gate. See l.nood or water gater. Railway gate. 

lines for conductors. withont injury to the fiber. Chlorine. obtalning. R. Dormer . . . .. . . ...... ' . ..... 427.467 Railway crossing gate. Swinging gate. 

(2226) A. T. O. writes: 1. I have a so.lid 
flame gas furnace. Is it a good thing to use in heating 
tool steel for forging and tempering? A. Yes, if the 
temperature is high enough. 2. What is the caustic 
potash and iron battery of which I have heard favorable 
mentIOn lately? A. Negative element iron, positive 
element zinc. depoJarizer oxide of copper, resting on the 
iron plate, exciting liquid caustic soda, or caustic pot
ash in�801Iltion, E. M. F. 01 to 0'9 volt. Resistance very 
low, current very constant. 3. A ton of water falling 10 
feet will do 20,000 foot pounds of work. Now, I main· 
tai n that if it be allowed to do Its work by falling 
through that distar.ce, it is immaterial whether it does it 
through the medium of an overshot 01 a turbine wheel, 
provided friction be left out of acconnt, and, in the case 
of the overshot, that none of the water be discharged 
from the buckets until it reaches the lower level. Am 1 
right? A. It is immaterial. On the whole perhaps the 
overshot type of wheel has given the highest efficiency, 
though turbines have in some instances given about as 
good results. A loss of from 10 to 30 p er cent is to be 
anticipated. 

��==�������� 

TO INVENTORS. 

Chopper. See Cotton chopper. Gate. W. A. Scott. ..... . . ... ..... ....... ..... ......... 427,119 
Churn, J. M. Curtice ........ . .. . . . . ................... 427,05.1 Gate hanger, Peak & Casaday .. . . ...... . . . . . .... .... 427.439 
Churn, J. H. Rebuk et al. . . . . . . .... ., .• • . . .. . . . ....... 427,188 Gear wheel, C. H. Morgan . . . . . . . . . . . . . . . . . . . . . . .•. . .  427,103 

An experience of forty years. and the preparation of Churn, P. A. Schuch . . . .. ............... . . . . . . . .. . . .  427.192 Generator. See Rteam generator. 
more than one hundred thousand applications for pa- Churn closure. H. Brokaw ........... ................ 427.457 Glove adjuster. M. E. Towse . . . . . . . . . . . . . . . . . . . .. . .. 427,13'1 
tents at home and abroad. enable us to understand the Cigar or tobacco box. S. E. W arr en .................. 427,285 Gramophone. W. Sueis . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . .  427.279 
laws and practice on both contInents. and to possess un- Cigarette, }4'. S. Kinney . . . . . . . . . . . . . . . . . . . . .  ,., ...... 427,176 Grindmg machine. A. B. Landis . . .. . . . . . . . . . . . ... . . . 427,091 
equaled facilities for procuring patents everywhere. A Clamp. See Furniture clamp. Hose clamp. Grinding pearl. ivory, etc., machine for. J. H. 
synopsis of the patent laws of the United States and all Clamp. W. Carroll. . . . ... . . .... .. . . .. ...... . .. . .. . .... 427,300 Lawles . . ..... . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . ... 427.477 
foreign countries may be had on application, and persons Cleaner. See Flue cleaner. Window cleaner. Guard. See Door guard. 
contemplating the securing of patents, either at home or Clip. See Spring cn-p. Gun barrel. spring air. C. J. Hamilton . . . . . . . . ... . . .  427,313 
abroad. are invited to write to this office for prices. Clod fender, S. B. Davis .. . . . . . .. . . . . .. . .. . ... . . . . .... 427.160 Gun. machine. J. L. Murphy . . . . .... . . . . . . . . . .. . . . .  427.239 
which are low. in accordance with the times and our ex- Clock winding mechanismt A. Bannatyne .. . ... .... 427.292 Gun. quick firing. Holmstrom & Nordenfelt . . .. . .. 427.081 
tensive facilities for conducting the business. Address Clock winding mechanism. aut,olllatic, O. Urban .. 427,381 Hame fHstening J. E. Bull. .. . .. . . ................ ... 427.041 
MUNN & CO .• office SCIENTIFIC AMERICAN, S61 Broad- Cloth. etc., steam box for dampening. D. Gessner. 427,{J69 Hammock stand. portable curtained, A. J. Wes-
way, New York. Clotheb rack. ironing table. and clothes drier. ton . . .  " .......................... . ........ ... .. . . . .  427.400 

combined. J. S. Cole . . . .. . . . .. . . . . . . . . . . . .. . . . . .  427,051 H,mdle. See Tool handle. 
Clutch, Moore & White . . .. . . . . . . . . . . ............ . . .. 427,344 Hanger. See Gate hanger. 

INDEX OF INVENT I 0 NS Clutch, friction, J. D. Ehrmann .. . . .. . . . . . . . . . . . . . . .  427,251 Harrow, H. H . Frazier . . . . . . . . . . . . . . . . .. . . .... .•.. . 427.412 
Clutch. friction, A. W. Jones ....... . . . . . . .. . . . . . .. . 427,085 Harrow. W. S. McCord . . . . . . . . .. . . .. . . . . . . . . .. . . . .  427.353 

For which Letter8 Patent oC tbe Coal and other minerals. separating and cleans- Harrow. W. '1\ Sterling .. . . . . . .. . . . . . . . . . . .... . . . . . . .  427,276 
ing. I .. uhrig & Cuninghame . . . . . . . . . . . . . . . . . . . . . . .  427.433 Harvester. corn. G. F. S. Zimmermann .. . . ..... ... . 427.534 

Coal chute. R. A. McCauley . . . . . . . . . . . . . . . . . . . .. . . . . .  427.184 Harvester, cotton. G. Beekman .. . . . . . . . . . . . . . . . . . . .  427,218 United State8 ,vere Granted 

Coal screen, Simpson & Stockett . . . . ......... . . . . . .  427.526 Harvester. grain. R. F. Sheldon. Jr . . . . .. . . . . . . . . . .  4�7.443 
Coal separator, W. H. Sp.xton . . . . . . . .. . . . . . . . .. .. . . .  427,124 Hat forming and pressing machine. T. J. Pear son 427.186 May 6, 1890, 

(2227) L H k H 11 
Coffin, S. & C. A. Blodget. .. ............. ... . .. ....... 427,391 Haversack, W. �'. Arnold . . . . . . . . . . .. . . . . . . ....... . . .  427,493 . . as s: o.w many ga ons &ND EACH BEARING '.I'HAT DATE. Coke ovens, portable bottom for, Evans & Adams 427,307 Head and back rest, C. Gurney . . . . . . . . . . . . . . . . . . . . .. 427,311 

of water can be evaporated with a ton of coal? Does Colters to plow beams. device for attaching. G. Heater. See Feed water heater. 
salt water evaporate as fast as fresh. under simIlar con- lSee note at end of list about copies of these patents. ] Moore . . . . . . . . .. . . . � ... . . . . . . . . ... . . . . .. .. . . . . . . . . . .  427.102 Heel building machine, J. E. Brown .. . . .... .. . . .. . .  427,498 
ditions, and if not, explain difference? What is the best Combustion, means for assuring perfect. J. Liv- Heel plate. F'. IL R ichar ds .... ....... ............. . .  427.524 
known process for evaporating water for making salt 
where coal is nsed as a fuel, and where can I get in
formation as to the cost of same? A. The evaporation 
power of a ton of bituminous coal is equal to about 
3,000 gallons of water in open pans, with economical 
firing. As saturated brine boils at 227° Fah., instead of 
21:�0 for fresh water, the evaporation effect of a ton of 
coal will be somewhat less for making salt. By the re
generative process of ntilizing the heat of the vapor of 
evaporation for heating and concentrating the incoming 
brine, 1t is claimed that a much greater evaporation 
effect is produced per pound of c oal,  a possibility of 
nearly 15 pounds of water per pound of coal. By ad
dressing the Secretaries of State of New York and Michi
gan you may obtain the reports on the salt indnstry of 
these States. 

Adjustable table, R. S. CarT...... .. . . . . .. . . . . . . . . . . .  �27,223 ingstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..•.. 427,432 Holder. See �'uff holder. Flower or plant holder. 
Alarm lock. P. Francis ... .... , . . . .. . . ... . . . . . . . . . . .. 427.411 Commutator for electric motors. A. A. Ingraham. 427.235 Match box holder. Paper holder. Plate hold-
Amalgamator. E. D. Roth ............. .. ... .. . : . .. . .  427.442 CondenMer. automatic, 1.1. Schutte . . . . . ,," , . .  ,', .. . 427.193 er. Sponge holder. Stub holder. Tool 
Ammonia engine. aqua. J. H. Campbell . . . . . . . . . . . . 427,401 Cor k puller, automatic, E. D. Middlekaulf . . . ... . . .  427.0'.)9 holder. 
Ammonia engines. apparatus for securing the ab- Corn shocker. H. Levarn .... ....... ..... ......... .... 427.094 Hominy flakes or corn flakes. manufacturing. J. 

sorption of exhaust ammonia gas fro m, <J. H. Corset fastening. T. J. Brough .. . . . . . . . . . . . .. . . . .. . .  427.2�l5 A. Currie ... . . . .  .. . ....... .... . .. . .... . . . ...... 427,159 
Campbell . . . . • •..... . . . . . . . . .. . . . . .. . . . . .. . . . . . . .  427,397 Cosmetic . . T. B. Strong . . . . . . .. . . . . . . . . . .. . . . . . . . . . ... . 427,202 Hood, M. F'rey .... . ................ . . . .. ... . ...... .. 427,26:; 

Anchor attachment. H. L. Moule . . ..... . . . . . . . . .. . 427.:�47 Cotton chopper, scraper, and cultivator. D. D. Hook or shackle. R. M. Ruck . . . .  , ......... . .. . .. . . .  427.482 
Anti-friction wheel. C. G. Deming .... . . . . .. . ..... . . 427.301 Ellis . . . . . . .  , .. ......... ..................... ... ....  427,061 Horses' hoofs. tool for trimming. A. M. Roberts .• 427.115 
Awning, T. W. & B. T. Wood . . . . . . .. . . . . . . . . . . . . . . . . 427,287 Coupling. See Car coupling. Hose coupling. Pipe Horseshoe. J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 4�7,Is:l 
Ax, wood chopping, O. King, . . . . . . . . ........... .. . . .  427.088 coupling. Hose clamp. D. F. Toomey ..... .. . . . . . . . .. . . . . . . . . . .  427.1a2 
Axle journal box, car. W. O. Dunbar . . . . . . . . . . . . . . .  427,303 Crane. S. Forter . . . . ... . .. . .. . . . . . .. . . . . . . . . . . . . . . . . . . .  427.260 Hose coupling, C. Eckhard .. . . . . .. . . . . . . . . . . . . . . ... . 427.305 
Axle. self-lubricating. T. J. Weaver . . . . . . . . . . . . . . . .  427,451 Crusher. S�e Ore crusher. Hose reel attachment • .  1. H. Luther . . . . . . . . . . . . . . . . 427.&i4. 
Axle, vehicle, L. M. Doddridge ..... . . .. . . . .. . . .. . . .  427.466 Cutfholder. A. Goulding ............................ . 421.414 Hydrncarbon furnace, Rogers & W harr y . . . . .. . . . .  427,367 
Baby walker, A. Rosenthal. . . . ... .... . . . . . . . . . . . . . .  421,116 CUltivator. C. Albersen .. .. . . .... ... . ..... ........ .. 427,142 Indicator. See Steam engine indicator. 
Bag. See Traveling bag. Cultivator, F'. C. �'ield ....... . ... . . . .. ....... . . . ... 427,409 Inhaler, R. Macdonald . . . . . . . . . . . .... . . . . . . . . . . . .•. .. 427.179 
Ball seater and capper. combined. J. W. Carver . . .  427,224 Cultivator, spring tooth. J. H. Fountain .. . . ........ 427.006 Inhaler and respirator, J. O. Woods . . . . .. . . . . . . . . .  427,247 
Band cutter and feeder, M. Ryman .. . . . . . . . . . . . .. . .  427,272 Cultivator. steam. C. R. Sack ....... ...... . .. ...... 427.117 Inhaling- apparatus. R. Macdonald .. . .... .......... . 427,178 

(2228) W. D. M. asks: 1. What is the Band tie. J. R. McLaren, Jr . . . . . . . . . . . . . . . . . . . . . . . . . •  427.355 Cup. See Oil cup. Inkstand, G. A. Fifield.... ... . ................ ... 427.063 
Barber's appliance. A. C. Osborne . . .. . . .. . . .......• 427.ZH Cut-off for rain water spouts. S. T. Suddick ........ 427,206 Insect trap for furniture. P. J. & W. Bauchmuller 427.143 

E. M. F. of Fuller's battery? A. About 2 volts. 2. 
How long will 10 or 12 Fullers run, nsing them about 
four to six honrs a day? A. It depends on the amonnt 
of work done. Probably 4 or 5 days. 3. How many 
2 quart Bunsen battery cells will it take to run the sim
ple electrIC motor, and how mauy days will they run the 
motor at six hours a day? A. It will take 12 cells, 
connected 6 in parallel a nd :.l m series. 4. Will 
wrought iron do to wind the field magnet on? A. Yes. 
5. Can I nse wrought iron for the core of the armature? 
A. It is not as good as the wire. 6. Can I nse insulated 
iron wire No. 19 to wind the core of the armature? A. 
Yes. 7. What number of wire should be used for the 
winding of armature and field magnet? A. No. lS. S. 
How many revolutions will it make a minute? A. 
About 2,500. 9. What fraction of a horse power i s  it? 
A. One..eighth to one· tenth. 

(2229) J. B. P. asks: Why do.es a tree 
grow ronnd and not square or any otber shape? A. 
There is nothing m nature on the sqnare, except the 
forms of some crystalline minerals. A Circle is the 
shortest way around. and as trees grow from a common 
center� a circle becomes a natural sequence !n their out� 
ward form. 

Barrel machine, U. J. Gilbert. . . . . . . . . . . . . .... . .. ... 427,a11 Cutter. See Band cutter. Buttonhole cutter. Insulating compound. heat, N. C. }4' owler ... ....... 427.167 
Barrel making machine, C. W. O. Erichson ....... . 427.50:1 Vegetable cutter. Insulator. J. �'"'. Buzby . . . . . . . .. . . .. . . . . . . . . . . . .  , ...... 427,296 
Barrels, makin�, H. J. Gilbert . . . . . . . . . . . . . . . .. . . . . . .  427,230 Damper regulator, C. G. Jewett . . .. . . . . . . . . . . ..... 427.327 Irou. See Sad iron. 
Basins, sewer gas excluder for wash. F. B. Her- Damper regulator. '1'. J. Kieley . . . . . . . . . . . . . . . . .•. . . .  427.175 Ironing machine, .J. J. Daley .. . .... .... , ... , ..... . .  427.463 

bert ... .... . ... .. . . . . .. .. . .. .... ........... ......... 427,323 Dental elevator, D. Siddall . . . . . . . . . . . . . . . . . . . . . . . . . .  427.275 Ironing machine, R. H. Dusenbury ......... . . .. ... 427,469 
Bath. See Electroplating bath. Dental matrix. W. II. Mar shdll ............. . . .••.. , . 42,,368 Jack. See Wagon jack. 
Bathing apparatus. Swank &Cosner . . . . . . . . . . . . . . . .  427.377 Dental plugger. electric. W • .E. Gibbs . . . . . .. . . . . .... 427.070 J iJ;:ging sieve. hydraulic. O. Bilharz ....... ...... .... 427,249 
Batteries, device for unloadinjl. recharging, and Ditching machine. grader. and loader. combined. Joint. See Railway joint. Railway rail jOint. 

reloading electric car, J. C. Chamberlain .... ... 427,459 W. H. Sanford....... ....... .  .. . . . .. . .  . . .  . . . . . .  427,273 IUln. See Tile or brick kiln, 
Bed bottom and brace. adjustable. P. G. Gesford. Dock. dry, O. Von Nerta ............ ....... ...... ..... 427.382 Knitting machine latch needle. O. Treat . . .. ...... .  42i.134 

Jr . . . . . . . ... . . . . . . .. . . . . . . ...................... . . . .  427.168 Door. fireproof. J. W. Rapp .. . . .. . .. .. . ...... .. . . .. . .  427,362 Knitting mechani8m. circular. Davidson & Dixon. 427.465 
Beds. automatic leg for folding. F. Bennett. ..... . .  427,2lJ3 Door guard. trap. J. Kearney . . . . . . . . .. . . . . . .. . ..... 427.427 Knob attachment, L J. Gray .. . . . . . . . . . . .. . . . .. .... 427.0n 
Belt, electro.galvanic, A. Dow . . . .. . . . . . . . . . . . . . . 427,468 Door lock, J. �' Thompson . . . . ... . . . . . . . . ....... .. .  427,131 Lamp, W. W. Willits . . . . . . . . . . . • . . . . . . . ...... ..... . ... 427,491 
Belt shifting and brake npparaLUS. combined, J. Door opener, A. Hotaling . . . . . . . . . . . . . . ..... . . . . . . .  427.082 Lamp; Argand. C. S. Upton . . . . . . . .... .. . . . . . . .. . . . . .  427.207 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . .  427,449 Draught attachment, plow. G. Richter . . . . . . . . ..... 427,481 Lamp attachment, arc, A. P. Seymour....... . .... 427,195 
Belts. gIrths. etc .• tool for tightening. J. Eagan . . .  427,30:1 Drawer and sales recorder. cash. D. J. Johnston . .  427.424 I.lamp key socket or switch. incandescent electric, 
Bench. See Work bench. Drawer equalizer, J. II. Knaus ...... . . . . ...... ..... 427.:\31 Holmes & Gale ............................... ..... 427,;'14 
Binder. temporary. D. Moynahan . . . . . . ..... .... .. . 427.350 Drawer, furniture. J. H. Knaus .... , .. ..... .......... 427.475 Land roller and pulverizer. J. W. Eardly ..... . . .... 427,161 
Blacksmith'. tongs, J. T. Spencer . .. . . . . . . . . ...... . .  427,127 Dredge, W. S. Fickett .. .. . ... . . . ....... . . . . . .. . . . . . . .  427,165 Lantern, W. J. Quinn .... . . . . . . . . . .. . . .  , . . . ......... 427,440 
Block. See Fuse block. Dress form, J. R. Hepert.. ... . . . . . .......... . . .  .•... 427,510 Lathe. W. F. BarIles ..... . . ........ .............. . ... . 427,495 
Board. See Bulletin board. Multiple switch Drier. E. R. Shaw. ... . . _  . . . . .  _ . . . . . . . . . . . . . . . . . . .  427.198 Lathe. cob pipe turning and boring. J. T. Bright .. 427.0;-)7 

board. Dynamo regulator. W. II. Elkins . . . .. . . . . . . .  421.163, 427.16·! Lathes. tool carriage for , W. F'. Barnes .. . .. . . . ... .. 427,494 
Boiler. See Steam boiler. Earrinils. ear wire for. E. A. L�hmann .... ....... . 427.265 Lawn edge trimmer. H. H. Dille . . . .. . . . . . . . . . . .. . .  427.406 
Bolt heading device. E. Hubner . . . .. . ...... ... . . . .  427,324 Electric conductor support and protector. E. M. Lead and base bullion from slags. mattes, and 
Bolt trimming machine. If. Mutimer . . . .. . . . . .. ..... 427.437 Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .. , .... , . .... . .  427 .221 speiss. apparatus for separating. "V. B. Dev-
BoltlOg reel. R. A .. Stubbs . . . . . . . . . . . . . . . . . . . . . . .. . . .  427.277 Electric conductors, introducing comp08itions in- ereux ................. . . . ... ............ ............ 427.058 
Book and manifold blotter. combined account. If'. to, n. Brooks, Jr... . ........................... .  427.039 Leather cuttmg tool. 11. Comstock . . . . . . . . . . . . .. . . . .  427.�61 

(2230) E. H. asks: Is there any agent R.l\lille" ..... . . . . ... ... ........ .............. .... <127,182 Electric current regulator, E. P. Warner . . . . ...... 427,530 Leather scouring machine, F. Monk. . . . .  . . .  . ... 427.101 
Bookbacking machine. A. Malm_ . . . .. . . . . . . .. . .  _ . . .  421.434 Electric lines. apparatus for testing. B. E. Waters 427,208 Letter box, S. A. Darrach . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  427. ,61 

known which will restore the dnctility of sheet iron, 
which has been annealed, otherwise than rolling? A. 
Rolling or hammering is the only way of hardening 
zinc. Its toughness cannot be restored except by roll
ing at the proper temperature. 

Bookbinder's and prillter's dry pressing, sheet ty- Electric loop switch. C. E. Scribner ........ ......... 427.12& Liquid agitator. C. J. Hauck. Jr .. , ......... . . . .... , 427 ... 7J 
ing. smashing, and tableting machine. J. W. Electric machine. dynamo, D. B. Brace ....... .... 427.2!J4 Lock. See Alarm lock. Door lock. Mortise lock. 
Jones . . . .. . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . ... . 427.426 Electric machine. magneto. C. E. Scribner .. . ... . . .  427.122 Nut lock. Safe or vault lock. 

Book cutting machine, E. Girtanner ....... . .. . . . . .. 427.170 ElectriC machines, iron core for dynamo. M. De- Lock trimming. G. R. Johnson . . . . . . . ........ . . . . . .  427,423 
Borinfl machine. C 11. Irwin et al . . . . . . . . . . . . ..... . 427.a25 prez .................... .... .......... ............. 427,405 Locks, combination finder for. M. Jackson . . . . . . . .  42j',4'21 

(2231) O. P. Q. asks fo.r a rule to. find the !���le �Z:�i��;':r
c��:��� !�:.O l��;;�; .��.�:.. 427,258 Ele����e�J

e:.�� . �1
.
t�.���.

tI�� .. ����.��t, .�:.� ������� 427,489 ���:�ir������;i��: �.l��t���: I.I: ��. ���:.���'27:;O�: !��:;� 
horse power to hoist a given load from a coal shaft in a 

given time. Say 2,500 pounds 400 feet in o ne minute. 
A. Multiply the load in pounds by the height III feet 
per minute and divide the product by 33,000. Thus: 
2500X400 
---=30 horse power, to which must be added the 33000 
friction of engine and hoisting gear. 

Brace. See Rail brace. Electric motor, L. Duncan . . ... . . . . ... ...... . . . . . . . . .  427.50;) Loom take-up mechanism. J. Riddiough . . . . . . . . . . .  427,2'10 
Bracket. See Fence bracket. Shelf bracket. Electric switch. O. S. Platt. . . . . . . . . . . . . • . . .  .427.522, 427,523 llarble, polishing. �'owler & Ott. . . ..... . . . .... ... . 427,262 
Brake. See Car brake. Wagon brake. Electric switch. Platt & Orf or d .... ....... ...... ... 427,521 Match box holder. E. C. Bachert.... . . . ........ . 421,211 
Brake hose. electric connector for. Wamsley & Electric switeh. automatic. A. S. Kissell ..... ..... . .  427.2:�7 Measuring device. distance, H. Emken . . . . _ . . . •  , ... 427,306 

McIntosh .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .  427.138 Electrical collecting device. G. Iforbes ...... ... , ... 427,259 Meat casings. machine for reversing. E. 
Bridge. pontoon. S. N. Stewart ..... . . . ... . . ........ 427.446 Electrical conduit. G. Sprague . . ... . . . . . . . .. . . . . . .. 427.445 Cherriere ... . .. . .. . . .... ... .......... . .... ..... . 427.046 
Broiler and baker. combined, G. Milner . . . ......... 427.519 Electroplating bath for copper. W. B. Hollings- Mechanical movement, W. H.. Bell .. . . . . . . . . . . . . . .  4�·'.496 
Brush. fountain. W. H. Heinz .. . . . . . . . . . . . . . . . . . . . . .  427,078 head .... ............. . . . .... , ..... . . . . . . . . . . . .. . . . . .  427,513 Mechanical movement, W. Eo Brock .. . . . . . . ..... . .. 427.0:18 
Bulletin board. baseball. Grozier & Anderson,. ,  ... 427.508 Elevator. See Dental elevator. Mechanical movement. J. Thomson ... .. . . ...... . . .  427,448 

(2232) G. W. T. asks: What is the dif- Burial casket, B. II. Bennett. . . . . . . . .... . . . . . . . . . . . .  427,24S Elevator, T. P. Ford ............ .... ..... . . .. . .. ..... 427,065 Medicine spoon, C. Danielowsky . . . . . . . . . . . . . . . . . . . .  427,254 
ference in amount of yearly evaporation between one 
acre of grass land, one acre of plowed land. and one 
acre of water? A. The difference between the amount 
of evaporation on water, plowed land. and grass is very 
uncertain, depending upon the supply of water in the 
soil, a dry soil evaporating much less than a wet soil 
under plowed ground. On the average, evaporation on 
water is greatest. amounting to aboutO'OS of a pound 
per square foot per hour at a temperatnre of 50° in a 
light breeze. Plowed gronnd leos, and graBS more or 
less, according to condition of soil beneath. The rIver 
basins of the northeastern part of the United States and 
Western Europe evaporate abont one·half the total rain· 
fall, while the great basill8 of the Amazon and the M,S
sissippi evaporate four-fifths of the total rainfall. 
Th� entire Nile basiu evaporates about 96 per cent of 
the total rainfall. The evaporation from the whole land 
surface of the world gives an average of ab out 75 per 
cent of the total rainfall upon the land. 

(2233) W. E. F.-The bird is the Bo.-
hemian waxwIllg (Ampelis garrulus L.) Habitat 
North America, U. S. .. Casnally in winter, but some
times appearing in immense roving flocks south, some
time8 to 35°" (Cones): also "Northerly hemisphere, 
northerly. wandering south in vast troops at irregular 
periods. In America, south, regularly in winter to the 
northern tier of States, in the Rocky Mountains much 
fnrther, casnally to about 3.'io. Rare on the Pacific coa8t 
except in Alaska. Breeds in high latitudes, but down 
to the United States b order in the Rocky Monntains 
nests in trees or bushes in the crotcb of a bough or sad
dled on a 11mb" (Coues). Eggs larger than those of the 
cedar waxwing. Your other qneries will be answered 
liter. 

Burial casket. J. D. Ripson (r) . . .. . . . . . . .. . . . . . . . . . . . 11,075 Engine. See Ammonia engine. Steam engine. Metal rods. rolls for reducing and straightening. 
Burner. See Gas burner. Steam or other engine. Vapor and ammonia W. Allderdice ... . ............... ............ ..... 427,288 
Burner. T. Wall .... ...... , . .. . . . . . . . . . . . . . . ... . . . . . ... 427,383 engine. Meter. See Electric meter. Water meter. 
Button. S. C. Howard .... , ... ... . .. . . . . . . . . . . . . . . . . .  421,172 Engine reversing lever. steam. C. Phillips .. . .. . . . .  427.268 Mill. See Rolling mill. Sawmill. 
Button fasten.-ar. F. A. Smith, Jr, .. . . . . . . . . . .... . . .  427.126 Envelope fastener, rever bible. O. A. De Lo ng . .... 427.226 Minnow trap, J. S. Cochennour . . .. . . . . . . .. . . . . .. . . .  4211.049 
Buttonhole cutter, E. J. Toof . . . . . . .... . . . . .. . . . ..... 4271245 Eyeletting machine. ll". W. Merrick .... " . . . . . .. . . . .  427.340 Mould board, J. C. Moses .... ...... . ... . . ... .......... 427.B46 
Cabinet for duplicating apparatus or slabs, M. A. Fabric. See Roofing fabric. Mortise lock, O. R. Cooke . . .. . . . . . . . . . . . . . .. . . . . . . . . .  427,167 

Levy . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . 427,518 Fan. J. M. Curtice . . . . . .. . . . . . . . . . . . ....... . . . . . . . . . . .  427,054 Motion. apparatus for transmitting and convert· 
Cable grip carrier sleeve. J. Stephenson . . . . . . .. . .. . 427.484 Fan. ventilating, Smith & Caldwell . . ......... .. . . .  427 • .175 ing. E. Wri�ht ................................. .... 427,492 
CHmera back piece. J. F. Hein . . . . . . . . ... . ... . . . . . .. . 427,321 Faucet, G. C. Sawyer ........... ..................... 427.191 Motion. mechanism for transmitting rotative. 
Can, Clark & Folsom . . . . . . . . . ........ . . . .......•..... �27,502 Feed rack, J. X. Mills . . .. .. . . . . . . . . . . . . . . . . . . . . . . .. . . .  427,3�3 Smith & Caldwell . . . . . . . . . .. . . . . . . . . . . . . . . . . .•.... 427,3H 
Can capping machine. S. Lake .... . . . . .. . . . . . . . . . . .. . 427,332 Feed water heater, F. L. McGahan .................. 427.266 Motor. See Electric motor. 
Car brake. railway, Hoadley & Bemis ..... . ...... . . 427.080 Il"ence bracket. Kramer & Gee .. . .. . . . . . . . . . . . . . . . . .  427.476 Mower. H. I .. indestrom . . . . . . . . . . . ... . . . . . . .. . . . . . . . .  427,238 
Car coupling, Bacon & Sellers . . ........... . . ........ 427.212 Fence, straight portable. J. W. Viges . . . . .... .. . . .  427.135 Mower attachment. center cut. G. W. Sturm ...... 427.278 
Car coupling, I. Bradfield .. . ..... . . . . . . . . . . . . . .. . . . .  427,222 Fender. See Clod fender. Multiple switch board apparatus, J. J. Carty ...... 427,155 
Car coupling. M. M. Green . . . ... . . . . . . . . . . . . . . . .. . . . .  427.:nO Fibrous materials. transmitter for. G. Beekman .. 427.219 Multiple switch board, divided, J. J. Carty ........ 421.154 
Car coupling. E. Scott . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . 427.311 Filtering apparatus, \V. M. Jewell . . . . . . . . . . . . . . . . .  427.236 Multiple switch board test circuit, C. E. Scribner. 427.120 
Car coupling. Westbrook & Coo k ..... . . . ..... . . .. .. .  427,385 Fire extinguisher. automatic. J. Hill . . . . . . . . .... . . .  427,418 MultipJe switch board testing apparatu�. C E. 
Car door, T. G. Rutfhead ....... . . .. . . .. . . ......... . .. 427,369 Fishing rod. E. W. Edwards ..... . . . .. . . ... . . . . . .....  427.162 SlJribner ......... .. . . .... ......... ........... .... . .  427,121 
Car door brackets. catch for, F. E. Canda ... . . . . . . .  427.2B7 Flood or water gat£>, C. M. Hunt . . . . . . . . . . . .... . . .  42'"{.084 Music boxes. feed mechanism for, E. Malke ..... ,. 427,lJl!7 
Car door fastener, H. E. Hoke . . ...... . . ... . . . . . . .. . 427.419 Flower or plant holder. M. H. Christie . . .. .. .. . . . . . 427. 402 Nail. See Picture nail. 
Car, dumping, Chevalier & Buette . •.•••••. . . . .. • . . .  427,047 Flower pot machine. C. McDonagh .. . . .. . . . . . . . . . . .  427,:354 Nut lock, J. A. Bryan . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  427,040 
Car seat. street. H. W. Libbey. .. . ..... .... . .. .. . .•. 421,OB5 Flue cleaner. boiler .. 1. C. Bauer ....... . ... . ......... 427,456 Nut lock. W. M.cQUIston . . . . . . . .. .. . . .. . .... . .  , . . .... 421.·1':9 
Car, stock. G. D. Burton . . . . . . . . . . • .••••• • • •.• ...•.... 427,(»3 �'odder fork, C. J,. Rudi�er ........... . . .. ........... 427,271 Oil cup, J. S. Hall....... ....................... .. . . .  42i,:{J2 
Car, stock, J. H. KImbalL .. ........ . ... .. . . . ... . ..... 427.428 Forging machine. link. P. Byrne ... . , ..... . . . . . .  , ... 427.458 Oil. extracting. W. T. Forbes . . . . . . . .. . . . . . .  , ........ 427.410 
Car wheel. balanced. P. H. Griffin .......... . . . . . . .. .  427.415 Forjlings by electricity. method of and apparatus Ordnance. gas check for, H. Schneider . . . . . . . . . .. . .  427.3';'0 
Carburetor, J. J. Cooper ........... . . . .. . . . .. . . . . .. . . .  427,225 for making rolled. G. D. Burton . . . . . .. . . .. . . .. .  427,151 arc crusher. E. D. Roth....... ... ........ .......... 427.441 
Carburetor. W. H. Shannon . . . . . . . .... . . ........ .. . . .  ·127.197 Forg-ings. machine for making rolled. Simonds & Ores. jIgger for treating. O. Bilharz.... .., ........ 427,251 
Car bur etor, J. 8. Tibbets .. . . . . . . . . . ........... , .. . .. 427.487 Grant .......... ....... . . . .. .... . .... . . ... . . ... .. . .. 427.125 Ores. percussion frame with revolving belt for 
Card cutting machllle. M. Meriam . . ... . . . .... . . . . . .  427.098 Fork. See Fodder fork. the treatment of. O. Btlharz ... . .. . ..... . . . . .. . .  427.250 
Carriage spring, W. T. Fost er ............ . . . ... ... . .  427,261 Frame. See Vault light frame. Org-an. reed. �'. Pritchard ................ . . .. .. . .... 427,360 
Carrier. See Cash carrier. Trace carrier. Irruit gatherer. H. D. Reaves . . . . . . . . . . . . . . . ... . ..... 421.112 Organs. pneumatic action for. V. Willis .. . . . . . . . . .  427.209 
Cart, road, C. L. Barrett .. . . .. . ... .... . . . . . . .. . . . .  427.454 Furnace. See Hydrocarbon furnace. Packing. piston rod. F. A. Carlson .. . .  , . . .. .... . .... 427.045 
Carts. spring back for road. J. H. Hough . . . . . . . .•.. 427,{)8J �'urnace grate bar. bOiler. J. Livingstone ........ . .  427.431 Padlock, registering. R. G. Ward .... .. ... .......... 427,284 
Cartridge indentor. W. S. Tobie ........... . . . . . . . . . .  427.282 Furniture clamp, J. Benedict . . . . . . . . . . ...... . . ... . .  427.035 Paint, hydrocarbon device for burning 01f, J. P. 
Cash carrier, A. A. Callie . . . . . . . . ..... . . . ....... .•.... 427,397 Fuse block. ceiling, E. E. Erickson . . . . . . . .. . . . .• . . . .  427,062 Hayes ........ ...... . .................... .. . . ..... . .  427,474 
Cash register and indicator. H. T. Jones ....• . . . ... 427,086 Gauge, J. A. Campbell.. . . . . . . . . . .. . . . . . . . .  _ . . ..•.. 427.253 Paper bag machines, delivery mechanism for, J. 
Catches, making garment or fabric holding. G.H. Game or puzzle. W. E. Gnf[' .. . . . . . . . . .. . . . . . . . . . . . . .  427.506 Arkell . ..... " .............. ... ......... .... ..... '27.289 

l'heJpB .. " ,,,.,, ..... " •••• " •••••.•••••••••••••••• 421,242 GangwaysndBbip'sladder, pas.enger,C. Thomson 427,378 Paper fixture, tollet, J. T. & W. J. Donovan . . . . . . . 427,407 
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Paper holder and cutter, roll, J. w. Wilson . . • .• .••  42'i,246 Steam enl{ine indicator, A. B. Calkins . . . . . . . . . . . . . 427,044 L'hest protectors. B. T. Mason . . . • . . • . . . . . . . . .  17,891, 17,892' 
Paper, manufacturina' writing, G. F. Barden . . . . . . 427.453 Steam aenerator and hot water heater, H. N. 
Parer, vegetable and fruit. Dawson & Goodwin . . .  427.056 Hemingway . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . ••.• 427,079 
Paring and coring machine, fruit. W. Marsha]L. . .  427,337 Steam or other engine, H. Grafton . . • • . • • • • • • •••. • • •  427,171 
Pasteboard boxes, machine fur cutting out tops Stopper. See Safety stopper. 

and bottoms of, I. l�. Sheldon • • • . • •••• < • • • • ••••• •  427,199 Stove, gas, S. Stewart . . . . . . • . • • • • • • . • • . • . • • • . . • • . . . .  427,129 
Pen. fountain. R. B. Pitcairn . . . . . . . . . . . . . . . . . . . . . .  427.358 Stove. lamp, J. Menlle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.181 
Pen. fountain. W. E. Smith . . . . . . . . . . .. . . . . . . . . .. . . . .  427.444 Street sweepin ... machine. S. F. McDill .••••••.••.••. 421 .1&.<; 
PJootographic or laboratory lamp, H. G. Rams- Stub holder. G. C. Hill . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  427,511 

perJoter . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . . .  427.187 �ubmarine exploration, apparatus for. C. Brown •. 4:27.149 
Plano damper action. Richardson & Dyer . . . . . . . . . .  427,5�5 Su ... ar packing machine, O. Plmlenta . . . . . . . . 427.107. 427.108 
Pianoforte action. upright, C. Knott . . . . . . . . . . . .•. . .  427.177 Surveys of land, metallic land mark for evidenc
Picture nail, A. Hauger . • • • •• • • . . . . . • • . • . . . . . . . . • • . •  427,317 inJot, J. P. Brown • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.394 
Pipe couphne-, automatic, N. Nilson . . . . . . . . . . . . . . . .  427.520 SwinginJot gate. C. C. Boyer . . . . • . • • . . . . . . . . • . . • . . . . .  427.14S 
Pipes. branch connection for. H. McEvoy . . . ... . . . .  427.478 Switch. See Electric switch. Railway switch. 
Pistol, breech-Ioadin ... fire cracker. G. W. O ... le . . . . 427,:>56 Syrln ... e. H. Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  427.111 
Planter, corn, G. D. Haworth . . . . . . . . . . . . . . . . . . . . . . . .  427,2:)4 Syrinl(e or water bottle. fuuntain. A. C. Eililers .. . .  427,256 
Planter. CUltivator, and fertilizer distributer, Tab]e. See Adjustable table. Turn table. 

combined, W. W. Harris . • • • . . . . • • • . . • . . . . .. • . . . .  427.417 'I'ag, animal, H. II. Haatl . . . • • • • • . . • . . • • . . • • • . • ••• . . • •  427,075 
Plate holder. J. F. Hein . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 427.322 Tank. See Siphon tank. 
Pliers, W. A. Bernard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.220 Telephone. J. C. H. Stut . . . . . . . . . . . . . . . . . . . . . .... . . .  427.204 
Plow cleaning attachment, C. V. Dyer . . . . . . . . . • . . . .  427.408 Telephone exchange apparatus, J. J. Carty . . . . . . . .  427,1M 
Power transmission, electrical. R. M. Hunter .. . . .  , 427.5H> Telephor.e exchanJote systems. calling apparatus 
Press. See Printing press. for metallic circuit. C. E. Scribner . . . . . . . . . . . . . .  427.194 
Pressure regulator. automatic. J. B. Knicker- Telephone excbanJotes. multiple switch board for, 

bocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  427,516 M. G. Kello ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  427.087 
Printing indexes, apparatus for. F. ��rench . . . . . . . .  427.229 Te]ephone transmitter. mechanical, J. Prince . . . . . 427.269 
Printing machine, with means for preventing 011'- Thrashing machine. E. W. �'laJotil . . . . . . . . . . . . . . . .. . . .  427,471 

set in the BaIUe, perfecting, J. T. Hawk1ns . . . . .  427,3l!:J Thrashin2' machine. F. G. Shepard . . . . . . . . . . . .•• . . . .  427.372 
Printing machines. means for preventinJot offset in Thread cabinet. spool, J. W. Hayden . . . . • . . . . . . . . . • 427,509 

1>erfectmg, J. T. Hawkins . . . . . . . . . . . . . . . . . . . . .  427,318 Tie. See Band tie. Railway tie. 
Printing plates. means fer securing tJexible. J. T. Tile or brick kiln, R. W. Stewart . . . . . . . . . . . .. . . . . . . .  427,201 

Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,320 Tire tightener, C. },. Barrett . . . . . . . . . . . . . . . . . . . . .. . . .  427.455 
Printing plates on cylindrincal or fiat surfaces. Tongue, vehicle, C. M. Carnahan . . . . . . . . . . . . . . . . . . . . 427,4ti9 

means for holdinJot. H. Rob1schung . . . . . .  427.:165, 427.366 Too]. combination, M. M. Green . . . . . .. . . . . . . . . . . . . .  427.:{09 
Prlntinl( press. hectol(raph. H arrison & Buffum . . .  427,074' Tool handle, F. Chantrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,460 
Printing press inkinJot apparatus, J. Thomson .. . . . .  42i,45Q Tool holder. MacMurtrie & Homsher . . . . . . . . . . .. . .  427.335 
Printlnl( press throw-off mechanism. H. F. Bech· Top lift holder, C. W. Glidden . . . . . . . . . . . . . . . . . . . . . . .  427,:ms 

man . . . . . . . . . . . . . . . . . . . . . . . . • • • . • • • • . . . . . •• . . . . . .  4·�7.oat Trace carrier, N. J. Johanson . . . . . . . . . . . . . . . . .. . . . .  427.422 
Pul1er. See Cork puller. Train signal. electrical, G. D. Burton . . . . . . . . . . . . . . .  427.042 
Pulleys to shafts, means for securing, H. F. Stone 427.2·14 Transferring apparatus, Hanson & Ferrell . . . . . . . . . 427,314 
Pulverizing machine. G. S. Finney . . . . . . . . . . . . . . . . . .  427,228 Trap. See Insect trap. Minnow trap. 
Pump, centrifugal, Edwards & Kelly . . . . . . . . . . . . . . .  427.060 Trap for llies or other insects, Baker & Stanch-
Pump. feed, F. L. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,130 field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,200 
pumps, stand for portable force, Crosland & Traveling baJot. J. LaJotowitz . . . . . . . . . . . . . . . . . . . . . . . . .  427,090 

Dailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,403 Treadle action, E. Ermold . . . . . . . . . . . . . . . . . . . . . . . ... . .  427,227 
Punch. W. A. Bernard . . . . . . . . . . . . . . . . . . . . .. . .. . ... . . 427.M Trimmer. See Edge trimmer. 
I ' Llzzle. A. T. Brad.haw . . . . . . . . . . . . : . . . . . . . . . . . . . . . . .  427,392 Trolley, W. F. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  427,333 
t uzzle. labyrinth, W. F. Trulsen . . . . . . . . . . . . . . . . . . . .  427.283 Truck, hand, J. Harps . . . . . . . . . . . . . . . . . .. . . . . . . .. . . 427,232 
1:.LCk. See Clothe. rack. E'eed rack. Tug, harne, �'. Lather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,092 
Hadiators, manufn.cture of, C. \V. Nason . . . . . . . . . . .  427,240 Tunneling, method of and npparatus for, S. Matt-
ltH.il and rail chair, A. J. Moxham . . . . . . . . . . . . . . . . . .  427,348 son . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . .... " •. 427.339 
Hail brace, Hargreaves & Baugh . . . . . . . . . . . . . . . . . . . 427,3L& Turn table, 'l� L. Johnson . . . . . . . . . . . . . . . . . . . . . . . ... . .  427,:128 
Hailway. G. E. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . .... . 427.�9J Typewriter, H. K. Sauder . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,1 18 
Hail way chair, st.reet, J. M. Bailey . . . . . . .. . . . .. . . . . .  427,213 Typewriter cabinet, M. Bancroft . . . . . . . . . . . . .  427,216, 427.217 
Hailway crossing 1:ate. automatic, W. Burleigh .. . .  427,3�15 TypewritinJot machine. A. W. Cash . . . . . . . . . . . . . . . . . 427.5� 
Hailway l(ate, Nealey & Rideout . . . . . . . . . . . . . . . . . . . .  427.106 'l'ypewritin� machine, A. lL Huth . . . . . . . . . . . . .. . . . .  427,173 
Railway joint, .F'. T. }f'earey . . . . . . . . . . . . . . . . . . .. . . . . 427.505 Typewriting machines, cleanin.: attachment for, 
Hailway or tramway. street. J. M. Price . • • • . • . ••••• 427.109 A. T. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,393 
Railway rail jomt. J. Hirons . . . . . . . . . . . . . . . . . . . .. . . . .  427.512 Umbrella runner retainer, J .  Rose . . . . . . . . .. . . . . . . 427.;168 
Hail way rail, .treet, J. ll. Bailey . . . . . . . . . . . . . . . . . . . .  427,214 Valve, C. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,:126 
Railway sillnaling apparatUl;j., H. D. Winton . . . . . • . .  427,B87 Valve, gas, �..,. C. Buttz . . . . . . . . . . . . .  , . . . . . . . . . . . . ... . .  �427,152 
Railway signals, power transmitter for, J. Ram- Valve, safety, R. Iwanowitsch . . . . . . . • . . . . . . . . . . . . . .  427,264 

sey. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.361 Vaper and ammonia enJotine, J. H. Campbell . . . . . . .  427,3fl8 
Railway spike, R. S. Merrill. . . . . . . . . . . . . . . . . . . .. . . .  427.436 Vapor or ammonia enJotineH, apparatus for operat-
Railway switch, J. lL Fisher . . . . . . . . . . . . . . . . . . . . . . . .  427,166 In .... J. n. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,400 
Railway switch. street, W. [{oenen . . . . . . . . . . . . . . . . .  427,089 Vapor or ammonia engines, operating, J .  IL 
Railway system, pneumatic, G. W. King . . . . . . . . ... . 427,330 I Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  427,899 
Railway tie. L. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,484 Vault Ii ... ht frame. J. C. French . . . . . . . . . . . . . . . . . . . . . 42,.067 
Railways, cable ti ... htener for cable. J. C. II. Stut. 427,205 Ve ... etable cutter, J. M. Lillpop . . . . . . . . . . . . . . . .. . . . . .  42,,0iJIl 
Railways, combined fish plate and chair for, G. A. Vehicle runninJot gear. G. E. Bartholomew . . . . . . . . . . 427.03,1 

Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.452 VehiCle runninJot gear. R. I •. Munger . . . . . . . . . . . . . . . .  427,:{51 

Cotton fabrics, Amoakeag Manufacturing Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,857 

Emery wheel s, etc., Tanite Company . . . . . • • . . • . . . . . .  17,884 
Gln ... hams, J. Farnum & Co . . . . . . . . . . . . . . . . . .  17,844 to 17,851 
G rinding wheels of white corundum, A. L. Bush • . .  17,860 
Gum and candies, chewinj;t', Sibley & Holmwood • • •  17,883 
Hardware, tools, and materials, manufacturers' 

and metalworkers'. C. II. Besly & Co . . . . . . . . . . . .  17,859 
Harness, Gilliam Manufacturing Company . . . . . . . .  17,870 
InsulatinJot against the escape of elect.ricity, mate-

tal for, Roessler & Hasslacher Chemical Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 17,560 

KLd, glazed. F. S. Kallske . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17,875 
Lamps for burninJot kerosene oU, Dithridge &. Co . . .  11,86.-) 
Leather, H. Zohrlaut Leather Company . . . . . . . . . . . .  17,387 
Liniment for external and internal use, M. L. 

Whitny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17,886 
Liquors and fruit juice�, H. Kantorowicz . . . . . . . . • •  17,889 
Medical substance in powdered form, antiseptic, 

Farbenfabriken, vormals Fr. Bayer & Company, 
17,869, 1',,888 

Medicine. hypnotic, lL IL Wampole & Co . • . .• .• . • •  17,885 
Medicines, usually in the form of 10zenJotes. tablets, 

or troches, solid, Choate Drug and Chemical 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 17,861 

Medicines, anti-gonorrheic and astrimreous, Far
benfabriken, vorma]f!o Fr. Bayer & Company . . . .  17,868 

Mowers. lawn, Rogers Fence Company . . . . . . . . . • . . . .  17,881 
Perfumery, toilet waters, soap, sachet, powders, 

and tooth powders. Ladd & Comn . .•. . . . . . . . . . . . .  17,890 
Plows, Hobson & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,873 
Razors. strops, hones. steels, and the like, Electric 

Cutlery Company . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . .  17,864 
Saws, E. C. Atkins & Company . . . . . . . . . . . . . . . . . . . . . . .  17,858 
Soap, N. K. Fairbank & Company . . . . . . . . .. . . . . . . . . .  17,865 
Soap and a cleaning and polishing compound, S. 

G reenebaum . . . • • . • . • • • • . • . • • • •• • • . . . • . . . . . . . . .• " .  17,852 
Soap, bar, J. l .. eser . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . .  17,853 
Soap, bar and cake, N. K. Fairbank & Company • . . •  17,866 
Soap for laundry and generai purposes. Procter & 

Gamble . .. . . .  • . .. . . . . . . .. . . . . .. . . . .  17,854 to 17,856, 17,87� 
Soaps. Dowders, cream, paste. and lotions for the 

toilet, Nonantum Worsted Company . . . . . . . . . . .  17.878 
Telegraph instruments and parts thereof, E. S. 

Greeley & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,871 
Turbine water wheels. Ho]yoke Machine Company 11,874 

A printed copy of the specltlcatlon and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired. and remit to 
Munn & Co., 361 Broadway, New York. 

Canadian I;tRlen18 may now be obtained by the 
inventors for any of the inventions named in the fore
going list, provided they are simple. at a cost of $4.() 
each. If complicated the cost will be a little more. ]�or 
tull instrnctions address MUnn & Co .• 361 Broadway, 
New York. Other foreign patents may also be obtained. 

Inside Paget ench lOlaertion - .. - ,.� cent. a line. 
Back IJnK'e. ench insertion _ • •  $1.00 It l i l le. 

The above are charJotes p e r  aJotate line-about eight 
words ).ler line. This notice shows the width of the line, 
and is s�t in aJota,.te type. EnJotravinJots may head adver
tisements at the same rate per aJotate line, by measure
ment, as the letter pre.es. Advertisements must be 
received at publication office asearly as Thursday morn
ing to appear in next issue. 

ltailways, electric signaJinJot system and apPl1ratus Vehicle sand band. J. S. \Valker . . . . . . . . . . . . . . . . . . . 421,1irT U SE ADAMANT WALL PLASTER for. Koyl & Lattlg . . . . . . . . . . . . . . . . . . . . . . . .  .427,429, 427,430 Vehicle sprin .... G. A. RIChards . . . . . . . . . . . . . . . . . . . . .  427.1R9 
. 

ReeL See Boltin ... reel. Vehicle wheel. P. Dennau. Sr . . . . . . . . . . . . . . . . . ... . . 427,057 
Register. See Cash ree-ister. Vehicle wheel. W. S. Wilson . . . . . . . . . . . . . . . . . . . . . . .  427,286 
Registerin ... and record ing apparatus, E. Baldwin. 427.215 Velocipede, W. Cle ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,048 
Regulator. See Damper reguJator. Dynamo reJotu- Velocipede, �..,. Hamminuer . . . . . . . . . . . . . . . . . .. . . . . . . . 4·!'i.076 

lator. Electric current regulator. Pressure VelOCipede, N. T. Quevedo . . . . . . . . .. . . . . . . . . . . . . . . .  427.110 
regulator. Watch regulator. Velocipede saddle, G. T. Warwick . . . . . . . . . . . . . . . . . .  427,488 

Rea-ulator or rheostat. F. Bain . . . . . . .. . . . . . . . . . . . . . .  427.032 VendinJot apparatus, W. S. Lennon . . . . . . . . . . . . . . . . . .  427,093 
Rod. See Fishing rod. Vise, matcher head cutter. A. KrosL . . . . . . . . . . . . . . .  427.5li 
Roller. Hee Land roBer. WaRon, J. D. Hal1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 427.416 

It is Hurd, DenRe, and Ad
hesive. Does not check or crack. 
It is impervious to wind. water, 
and disease germs. It dries in a 
few hours. It can be applied in 

kind of weather. It is in gen
granted for the 
se11inJot. 

Address ADAMANT MFG. CO. 
30Y E. Genesee �t., 

Syrllcuse, N. 
Rollin ... mi']], A. J, Moxham . . . . . . . . . .. . . . . . . . . . . . . . 427,349 Wa ... on brake, N. E. Thompson . . . . . .  • . . . . . . . . . . . . . 427.529 

F P M Uoofinl( fabric. M. C. Kerbaugh . . . . . . . . . . . . . . . . . . . .  427,174 Wagon. dumping, E. T. Callahan . . . . . . . . . . . . . . . .. . . .  427,I5:l Patent DOt ower ae 
Roofing fabrim�, apparatus for making, 1L Bor- Wagon jack. H. Blume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,U4 C I 0 f' mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42;,14, Washing machine, Anderson & Miller . . . . . . . . . . . . .  427,U31 omp ete ut ItS. 
Roofing fabrics, method of and apparatus for Watch cases. etc., apparatus for ornamenting, E. Wood or Metal workers withuutsteam 

making, H. BormalLD . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  4�7.146 C. Chappatte . . . .  . . . . . . . . . . . . . . . .  . . . . . .  .. . . . . . . . .  427 •• 501 I f�:1�r�:n 
st���egti�u]�i��m���e ��t: Sad iron, A. Carman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,298 W atch rel(ulator ,  W. Goldthwait . . . . . . . . . . . . . . . . . . . .  427.0;2 ),A IIOlt S AVI N G  Ithtehi llery, 

Saddle. harness. J. Fischer . . . . . . . . . .. .. . . . . . . . . . . . . .  427,470 Water meter. disk, .1. Thomson . . . . . . . . . . . . . .  
: 

... . .  427.485 l:�g�t�s�? i5��t ;g�P{riJ��t�f:iPJ����1�� 
Safe or vault lock, C. O. Yale . . . . . . . . . . . . . . . .  .427,140. 427.141 Water meters. angle connection for dISk, J .  Home 'l'raining. etc. Catalogu� free. Safety stopper, �'. Deimel . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,255 Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <127,486 Seneca Falls Mfg. Co. 
Sash balance, F. M. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,389 Water meters, apparatus for applyinll strainers 695 Water Street, Seneca !<'ails, N. Y. 
Sash fastener, H. lIarrison . . . . . . . . . . . . . . .. . . . . . . . . . .  427.233 within service pipes in circuit with. J. Thom- --------
Saw ,wlde. J. Harley . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  427,3L6 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  427,447 
Sawmill. band, A. Cunningham . . . . . . . . . . . . . . . . .. . . . .  427 .... 0-t WeiJotllinJot machine for testing purposes, 1 ... Gird-
Sawmill dog, A. K. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,342 ler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�7,169 
Saw. swing. C. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.196 Well curb. J. New . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  427,267 
Hca1fold securing device, G. S. MacLaurin . . . . . . . . . 427.180 'Vhee1 . See Anti-friction wheel. Car whee]. 
Screen. See Coal screen. Gear wheel. Vehicle whee]. 
Screw cutting tool, J. Wheeler . . . . . . . . .. . . . . . . . . . . . .  427.386 Whlffietrees, stay chain for, W. Rinebold . . . . . . . . .  427,114 
Seedlug machine. H. S. Howard . . . . . . . . . . . . . . . . . .  427,420 WhLp sockets, band fastener for, �'. Il:. Benton .••• 427,0:16 
Separator. See Coul separator. Whistle, steam, W. B. DunninJot . . . . . . . . . . . . . . . . . . . . .  427,059 
Sewing machLne, French & Freese . . . . . . . . . . . .. . . . . .  427,068 Wind wheel attachment, R. lL Sar ... ent . . . . . . . . . . . .  427,48:1 
Sewina' machine welt imide. L. Muther . . . . . . . .. . . . .  42j.35� Windmill, I •. 8. Ii"letcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,06-1 
Shafts, vehicle, R. Gracey . . . . . . . . . . . . . . . . . . . . . . . .... . 427.507 Windmill, F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.10U 
Shelf bracket, J. Crider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,462 
Shells. machine for drawing9 F. R. ManviJIe . . . . . .  427,4;">5 
Shin"le edging machine. A. T. Stearns . . . . . . . . . .  . 427.128 
Ships' galleys, drau�ht re ... ulator for, A. Malekh .. 427,336 
Shock compressor. S. Saucerman . . . . . . . . . . . . . . . . .... 427.100 
SllGe fastener. C. R. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . .  427,20:) 
Shoe spring, J. S. Walker . . . . . . . . . . . . . . . . . . . . . . . . . 427,136 
Shovel. See Siftin ... shovel. 
Shutter fastener. J . W. Morris . . . . . . . . . . . . . . . . . . . . . .  427.345 
Sickroom appliance. J. G. Thrower. . . . . . . .  •• • • . • •  427.281 
Sifting shovel. M. J. Cushln .... . . . . . . . . . . . . . . . . . . . . . . .  427,055 
Signal. See Train signal. 
Signal station. ocean. A. F. Palnll . . . . . . . . . . . .  ; . . . . . .  427.480 
Silk cocoons, machinery for beatinJot, Serrell. Jr •• 

& Fou ... eirol. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....  427,243 
f'lphon tank. R. M. Reilly . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,364 
Slicer. fruit, F. B. Smith . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  427,:)73 
Sonnette. G. W. Sherman . . . . . .  . . . . . . . . . . . . . . . . . . . .  427.274 
Spectacle t.emples. skin protector for. J. L. 

Borsch. . . . . . . .  . .. .. . . .  . . . .  . . . . . . . . .  . . . . . . . . . .  427,252 
Spectacles. miners', F. G. M cConlhay . . . . . . . . . . . . . .  427.488 
Spinning machines. spindle driving band tension 

reJotulatinR' device for, C. W. Jones . . . . . . . . . . . . . . 427.425 
Spon ... e holder. B. H. A. Siefken . . . . . . . . . . . .  . .  . . .  427,200 
Spool. : • .N. Kelsea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  427.:J29 
Sprinj{. See Carriage 8pring'. Shoe spring. -Ve-

hicle spring. 

Window cleaner, F. Redmond . . . . . . . . . . . . . . . . . . . . . . . 427,'{63 
Wire drawing machine, J� E. Burnes . . . . . . . . . . . .  _ . .  427,150 

Wire rope, socket for fasteninJot, �'. C. Dumas .. . . .  427.802 
Woodworking machine, W. F. Cooper . . . . . . . . . . . . 427,158 
Work bench, T. T. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,139 
Wrencb, J. B. Foote . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . .  427,472 

DESIGNS. 
Album leaf. E. G. Thorp.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,8:)1 
Brushes. etc., back for. G. J..,. Crowell. Jr . J!l.803 
Carpet, J. J,. F'olsom . . . . . . . • 19,804 to 1�,809, 1»,812 to 1�,820 
Carpet, O. Heinigke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,811 
Chimney top or cap, F. Maurer . . . . . . . . . . . . . . . . . . . . .  ]9,823 
Clock case, A. O. JenninJots . . . . . . . . . . . . . . . . . . . . . . . . .. . .  ]?,822 
Jewel setting, N. I •. Ripley . . . . . . . . . . . . . . . . . . . . . . . . .. . .  19,8.10 
[,amp han ... er, W. W. WllIits . . . . . . . . . . . . . . . . . . . . .. . . . .  19,882 

Last. J. Condell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,801 
Oil cloth. C. T. & V. E. Meyer. .  . . . . . . . . . . . .  19,824t. 0 19.R29 
Scale beam for grain wei£hers, F. H. Richards . . . . .  19,5:13 1 
Spoon, etc., G. I�. Crowell, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  lJ.802 
Type border, font of, Gni�hwitz & Ruthven . . . . . . . .  Hl,8'H 
Type, font of printinJot, W. F. Capitain . . . . . . . . . . . . . .  19,800 
Type, font of prlntLn ... , W. W. Jackson . . . . . . . . . . . . . .  m,810 

TRADE MARKS. 
Spring clip, W. M. Peck . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  427.:-J57 Beer, laJoter, Falk, Jung & Borchert Brewing Com-
Sprinkler. J. R. Steitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,:l76 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  17,867 
Square, C. \V. Reeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427,113 Beer. lager, F. Miller BrewinJot Company . . . . . . . . . . . .  ]7,893 
Stamps or labe]&. device for holding, dampeninJl, Belting and hose, rubber, S. Bal1ard & Ce . . . . . . . •. .  17,843 

and affixin .... E. Stowell . . . . . . . . . . . . . . . . . . 427,f27, 427,1>28 Bitters, table, Huther & Bendixen . . . . . . . . . . . . . . . . . .  17,882 
Stanchion, W. J. BOilard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427,145 1 Brick shapes and tiles, fire, KLesel Fire BrLck Com-
Staple f!'"tener. ,J .  F. Thayer . . . . . . . . . . . . . . . . . . . . . . . .  427,280 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,876, 17,877 
StpI1m boUer. J. A. Groshon . .  ' ' . . . . . . . . . . . . . . . .  427.074 BuckleR, J. Gump. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  1'1,8'12 
aumw enll.ill4l. U. Gratton • • •  " . .  , , ,  . . . . ....  , . . . . .  ,. . .  jl]7.23! CemeLLt, CommerCial Wood 4; Lime Company . . . . . .  17,863 

SEBASTIAN, MAY & CO'S 
Improved Screw Cutting .�ii:��.1 

���e�LATHE 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 
Catalogues mailed on 

. 

165 W. 2d St" .':"'ll()]lIl',�.l. 

EDISON LAMPS 
For Batteries or Dynamos. 

� to 36 Candle Power. a to 40 Volts. 
We will .end free, Catalogue E. 

which Jotives prices and descriptlOn of 
lamps, together wi t h directions 

How to Make a Cheap Batterv 

to operate them. 
EDISON LAM P CO" 

HARRISON. N. J. 

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

chanics, Builders, men of leisure, and professional 
men. of an classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission uf books throuJoth the maUl!! 
at very small cost. A comprehensive catalogue of 
useful books by dilferent authors. on more than fifty 
di1ferent subjects. has recently been published for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it wLII be mailed 
to them. Address, 
lUVIUi & CO .. 381 B1'_d",&1', Ne", Y01'k. 

© 1890 SCIENTIFIC AMERICAN, INC 

S':t".A.��Errrr·s 

SPEEDED SCREW MICROMETER 
Price $6. With Morocco Cn.e, $6.7li. 

Surfatgte �aWq
eriar���8�����o

Sr;1 
sa���T�r�t���g:s� 

I Fay's Patent SprinJot Dividers, Spring Cali .. 
pers, Screw Pitch GauJotes, Steel Rules, Mi
crometer Caliper Squares, etc., etc. 

Send 2-cent stamp for full list. 
L. S. STAR R ETT, ATHOL, MASS. 

Manufacturer of Fine Tools. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
1l1ustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through
out the year at a temperature of from 34° to 36°. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
PrLce 10 cents. To be had at thLs office and of all news. 
tealers. 

MACHINE-MOLDED 
C E A R I NC .  

Driving Plant for Cable Railways. 

LEFFB. TURBINE WATER WHEELS. 
Shafting, Pul leys, and Hangers. 

Mixer!!! and General Outfit for Ifertilizer Works 

N. B.-Special attention given to Heavy Gearing. 

F'acl1ities for the heaviest class of machinery. 

Robt. Poole & Son Co., Baltimore, Md. 
((Qll1lllllUIDDJID 

SPIRAL SPRINGS. 
c·eet 
T. F. W E LCH. 

S Medford St., 

BOSTON. Ci'l'cula'l' F'I'ee. 

TO BUSINESS MEN 
The value of the SCI K ['I; T r  PIC AMERICAN as an adver

tisin� medium cannot be overestimated. Its circulation 
IS many times greater than that of any similar journal 
now published. It goos into al1 the States and '}lerrito. 
ries. and is read in all the principal libraries and reuding 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news
paper. He wants circulat.ion. This he ha� when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
Jet the advertising agent intluence you to 8ubstitute 
some other paper for the SCIENTIFIC A MERlCAN ,  when 
selectinJot a list of publications in WIllcn you aeCide 1t is 
for your interest to advertise. This is frequently done, 
for the reason tHat tne auent �ets a larger commiSSIOn 
trom the pap9rs havlni! a smaH Circulation th.\.n iN alJow
ed on the SCIENTIFIC AMERICAN. 

For rateEl see top of tirl'lt column of this pRJote, or ad
dress llI U N /\  & VO .. Publloh"r., 

361 Broadway. New York. 

OIL WELL SUPPLY CO. Ltd. 
91 &: 92 WATER STREET, 

P i t tsburgh, l'n., 
Manufacturers of everything needed for 
.A.:Et..TEI5IZ.a.:LV �ELLI!iI 
for either Gas, Oil. Water. or Mineral 

Test�, Boilers. Engines, Pipe, 
CordaJote, lJrilling 'Tools, etc. 

Illustrated ca!,a]ogue, price 
lists and discount sheets 

on request. 

DETA ILED 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
rl����� �:�rsod:::u��� 
��{t��g c���r;feinJni:.q��� 
able Boree Power and Mounted 
Steam Drilling Machines for 100 to 
fiOO ft. Send 6centsforillustrated 
catalogue. Pierce A 1'lcsian 
usll�:!�e�f��e�'k':,�YY�rt· 

Descrilltion of Hall's improved horizontal dry air refrig-
g�ijo�Ir ��iE���J ��e�����i��o

a�t
a ����d ���i� ::;�l�� 

tions per minute, and capable of reducing the tempera ... 
�h��Y!i�]:�O::d \�d�OO

ej��Bo�e��. 
t�i��p��t�:.

U�� 
diaJotrams illustrative of its performance. Contained in 
SCHJNTIFJC AMERICAl'O RITPI» [ . l�l\H:.:'\T, No. 2S�. Price 
to cents. 1'0 be had at- this office and from all new&o
dealers. 

I M PROVED SURFACE GAUGE. 
Try an d Center Squares. Standard 
Steel Ru]es. Steel Caliper Rules, 
Universal Bevels. Bevel Protractors, 
Depth Gauges. Screw Pitch and Cen
tre Gaug-es, Hardened Steel Squares. 
Graduated Steel Squares. Spring 
Calipers, Hardened Straight Edges, 
etc. 

� mustrated Catalogue a'/UJ. Price 
lAst free. 
Standard Tool 00., - Atholl Mass. 

" UNIQUE " SCREW HOLDING SCREW DRIVER 
SAMPLE, by mail, 50 CENTS. 

50c, � � 50c. 
THllJ Ai:J.'ORI) & BllJRKELE Co., 77 Chambers St., 

P. O. Box 2002, New York CIty. 

A
N EW C A T A L O C U

E VALUA��PAPERS 
Contained I n SCIJ!lNT'FIC AMERICAN SUPPLEMENT, sent 
free oj charge to any address. 

il1 UN N  & CII . ,  361 Bron d",ay, New York. 

II STEEL TYPE for TYPEWRITERS, 

q. $ Stencils, Steel Stamps, Ru bber 
" , ' and Metal Type Wheels. 

New Yol'l, Stencil Work • •  Mfr •• 
. . 100 Nassau Street, New York, 
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