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Sreientific

Musiness and Personal.

Marine Iron Works. Chicago. Catalogue free.

“ U. 8.” Metal Polish. Ind anapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb'y, Ct.
Metal Novelties wanted. Bliss Metal Co., Prov., R. L. ,

A factory thoroughly equipped would take on a profit. ;

able specialty. Address Box 2031, Boston, Mass.

Ferracute Machine Co., Bridgeton.N.J., U. 8 A. Full
line of Presses, Dies, and other Sheet Metal Machinery.
Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 141 Varick St., N. Y.
The celebrated ‘ Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East138th Street. New York.
The best book for electricians and beginners in elec-
tricity is ‘* Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co..publishers, 361 Broadway, N. Y.

UevIes

HINTS TU CORRESPONDEN'[H.

Nar es and Address must accompany all letters
or no attention will be paid thereto. 'I'ms is for om
information and not for publication.

References to former articlee or answers should
give date of paper and page or numpoer of question.

Imquirles wot amswered in reasonaole ume should
De repeated : correspundents will ‘vear in mind thai
some 4newers require nog 3 .i‘tic research, and.

hough we endeavor toreply to ail either by letter
or in this Gepartment. each must take his turn

Buyers wishing to purchase any articie not adver:ised
in our columne will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written In(orm:ation on matiers of -

petsona] rather than general
expected without remuneration.
Scientific American Supplcimments referrec
to may be had at the office. Prce 10 cente each.
Books referred to promptly supplied on receipt of

interest caunot be

Beer pasteurizing apparatua, A. Brunel..

Belt guide, Iiamilton & Droke ............ . 648,615
Belt guide, adjustable, Haule; &,’I‘lelebein . 648,403
Belt shifter, J. H. Joaquin . 648,600
Bicycle attachment, . M. Viinn. | . 648457
Bicycle basket carrier, L. S Manning . 648,513
Bicycle chain cleaner, E. B. Gibford.. GaR Bt
Bicycle frame, C. S. leeman ....... HAELT
Bicycle gearing, C. Ganz....... mgﬁ

Blcyeie saddle carnage, C. E. 1
Bicycle stand, Haarmann & Derich!
Bicycle trainer, J. Cottrell
Bin. See Tilting bin.
Binder, temporary. J. Bauer
Block. See Chopping block.
30¥gér%ee Compositeboard. Gameboard. Knife

Boat, J. C- Nichol.......vveit viiiiiiiiniiiiniinnnns

Boller. See Washboiler

Boiler or other mhslls, mu)tlple driil apparntus
fur eyitndricsl, Jd. Y.

Balt heading machine. .I B Blakeslee

Bolt, heading machine

Blakeslee. . 648,382
- Book sufn port, 648,742
Bottle filling machine, R. J. Cousi 648,852

. Capsule, wafer, K. Morstadt..

pri
I'llneralq sent for_examination shounld be distinctly

marked or labeled.

(7883) R. B. L. asks: 1. Is it proper to
say the North Frigid Zone is boundedon the north by the
North Pole or should I say it has but one boundary, the
Arctic Circle. A. The North Frigid Zone is bounded on
the gouth bythe Arctic Ci cle. It has no other boundary.
2. About what candle power is an ordinary oil lamp
which uses a No. 2 wick? A. Prof. Mayer gave the
flame of an ordinary kerosene lamp at 6 to 10 candles,
according to the angle at which the flame was viewed.
3. About what candle power is an ordinary incandescent
gas lamp, the kind which uses a mantel.
mantel lamps are variable from 20 to 30 candle power.

£ (7884) W. W, P. asks (1) how sulphuric
acid can be prepared from its salts. A. Sulphuric acid
is not prepared from salts in a commercial way. It ig
made by oxidizmg sulphurous acid. The somewhat
lengthy details of the method can be found in any good
chemistry. We can supply you with Remsen’s **Chem-
ist y,” price $3.50 by mail. 2. How should Leyden jars

be connected to obtain the largest spark possible? A.:

A. The gas

Cartridge loading machine, W. H. Van Patten.... 648,816

Case. See Card case.

Casb register, Carney & Lundgren.................. 648,548

Casting. centrifugal apparetus for, F. G. Strms- 648,601

Castmg, steel, A. G. Lundin.......... . 648,508
: Castings, makmg steel, A. G. Lundin....... 648,509 648,510 :

For most experiments Leyden jars arc connected in °
multiple, that is, all the inside coatings are joined by a .

wire or a chain, and all the
rest on strips of tin foil in
which ths battery is placed.

(7885) D. D. asks: 1. Has a successful
process been yet discovered to smelt copper ore by elec-
tricity? If 8o, can you give me the name of any books

outer coatings are made to
the bottom of the box in

which explain the process and where I can get them?| Cooler.

A. We are not aware of any commercial use of an elec-
trical process of smelling copper.
with Borcher ¢ Electric Smeltingand Refining” Price
@650 by mail. This book is considered a complete .
weatise on this subject. 2. Is therenot an electrical pro- .
cess to remove fatty substances from oils ? If so, where
can I get particulars ? A. We have no description of
anelectric process for separating fatty substances from
oils. It does notseem as if electricity was adapted to
this work. These oils are of themselves insnlatars, and
even if a current were sent through them, it would pro-:
duce electrolysis upon them and so decompose them ;
rather than refine them.

INDEX OF

For which Letters Patent of the
United States were Issued
for the Week Ending

rAY 1, 1900,
AND EACH BEARING THAT DATE.

(See note at end of list about copies of these patents.]

Acetone, making, H. O. Chute
Adding machine paper carryl
tachment, C. H. Plat
Advertising device, k. Alcock
Aeroplane. kite l\ke. G. 'I'. Wogilom.
Air brake conphu automauc,
Finch.... ...l el

Patchm g &
648 81

D.

Alloy, L. Boudreaux
Alloy, J. Patrick. .
Alloys of iron and titaniow, producing, A. J.

08B .. ve s eniennnsinss-
Amusement device, G. C.

Atomizer. A. De Vilbiss...........
Attaching or detaching device, J. C. Lake
Audiphone, G. P. Gehring.

Autom atic coupling, T, H. Patching it
Automobile carriage, H. Cramer. . 8
Automobile track, W. P. Freema 7
‘Awning actuating mechanism, W H Arnold 648 478

Back pedaling brake, E. Nester..
fastening device, C. K. Don
mg or roastmg pan, self baatmg. Rinner

Baring, axle roller..] R. Richardso
Bearlng centrifugal separator, Collms & Hart-
Bearing. sbaft 'tiié{{s'i A PlGeer. LN
Bed. folding, I.. H JEDSEN. oo v s irannnl

. 648,496
Bed spring stretcher, woven wire, J. M. Bundy... 645,607

We can supply you *

INVENTIONS:

: Bottlestopper or c)osmgkcap, R. Hu
er

. Chair,J.F. W

i Comb tooth bevehng macume

Bottle fllling machine, E. Friedman

Bettie wazher, W
Box. See Packing box. Sp
Box, Ferres & Reber......
Box lock corner. J. D.
Box or saichel catch, F. L Mil]er
Box staying machine die, H. B. 8§
Boxes, making, . Smi
Bracket. See Basin bracket.
Braiding machine. T. Armitt
Brake. See Back B\r{-
Vebicle brake.

daling brake. Car brake.
apron brake.

Brazing cap or cartrid ge, E. P. White..

Bread raising and clothes drying devnce, A Ben.

nety ...
Brick burner, ¥. W. Butterworth. .

Bridge, rocklng bascule, F. G Vem 648 447
Brush bridle. A. H. Wolco 648,450
Brush, fly killer, E. E. Rice 648.794
Brush, rotary, J. H. |cbards ......... 648,527
Brush, rotary cleaniug, 0. M. 648,858
Bubble pipe, 80ap. k. Abbot....... 648,891
Buckle, TCKI. . - ievver ceeernnnironannnnnanens 648,650
Burner. See Vapor burner.

Burmshmz roll, A. G. Williams..........oceeuunn. 648,890
Cabinet, Y. i{ogera by

Calendar, J. M. Big .
Camera for composue ‘color photugraphy, F. E.
ves

can filling machine, H. R. Stickney
Can owener, A. G. La Barge. .
Cane c¢onveyer feeding mechanism, L. P, (‘ohen

Car brake, K. M. Eggert.
ar brake. C. Ricbard .
Car coupling, J. B. Eaves,
Car couplmg knuckle, G. D.
Car door, .C. F. 'I'homas.
Car door, freight. J. H Pitman.,
Car fender, street, A. W. Sbank
Car loader, box. J. Chnaw
Cars, constructiun uf. F. B Rap ¥
Lars. d.uur uilerduug device fur h
hoe Ransen.
Card case and game ¢
wartha..
Carding mach
Carousel, aquatic, S, Kedfern
Carpet fabric, ingrain, W. B. Keefe
Carrier. See Coin carrier. Pneum
Pneumatic dispatch carrier.

Chains, hlank for manufacturmg weldless link,

0. Klatt ceeee... 648,497
Chair. See Reclmmg ‘and swmgmg ‘chair.’
Chair, A. D. Crocl
Chair, R C. .ln.rv'ls.
Chair, C. D. Koese

: i
. M&ala

Cheese cuttins 5 Hu:e J. P. Pitt
Chimney cowl, M. 5. Schubert
Chopping block, M. Parolio...
Chuck, ¥w. H. Youlg..........
Cigar hundler, I1, A, Davidson..........-
Lireuit closer, emergeucy.A J Purinton. .
Clamp. See Picture frame clamp. Tube clamp
Clasp. See Garment clasp.

Cleaner. See Bicycle chain cleaner. Cycle chain

cleaner. Filter cleaner. Oil cleaner.

Clevis, C. P, Crosby.... ce.uivviiiiennnaneniannnaaaas
Clip. See Paper clip.
Clock, electric, W. J. Dudley..
Clothesd line, F.N. Renfrow..

man.

. Coffee or tea maker, R. L. Adams. 5
: Coin carrier, W. 8. P, Oskam 648437
Comb pointing machine, J. Koenig 1000

Computation de

Borst... 648,584
Concentrator, 1v. 648,458
See Water cool

Copy holder and guide, J. H. Stormer. 648,810
Corn husking machine, green, J. A
etal................ 648.
' Corset. B. P. Carlton. 648,387

Countersinking t0ol, A. N. Ddnley. X
Couplmg See Air brake couplig. Automatic
W}mg Cn.r couplmtz T*hill coupling.

Cowl. W. J. Kayser............. . 648,566
| Crate, f{]]dm& Wetzel & Shaw . 648.645
' Cultivat . 648,443
Curtain fixture, J Kolb . 648,
Curtain pole, W. L. W, Delan: . 648,
Cutter. See Label cutter. Weed cutter.

Cycle chain cleauer, D. 8. Cole.
Crole, pacing, I, £, Andearson
Cycloeter, K. ¥ Neal..

Damper pressure regulator, E. K. Hutchison
: Defecatiug, A. Verley........cooov civivrniensnnn o0
Desk, combmed wnung and advertising, Moore

648,724

. 648718
648,629 |

648,622
648,577

Shoo

Delergent C H. Fitch.. ‘oo .

Die. See Metal shnpmg dxe
Dmtnhuuou system, W, L. R. Emmet.
Dobby. F. Kesselring.......co...out
Door casmg fastening, J. H. 1bs
Dress shield fastener, C. O. Petcersson
Drill holder, H.
Driljing machine, H. A.
Drying and stretching frame. S. Hoff..
Drymg oven with automatic t‘eed and’ dehverer,

H. D. Dav
Dust collector, G. D. Scheiffer........- .
Bust collector. rotary, H. P. Crockett..
Dye, black sulfur, P. Julius.-
Dye. blue-black sulfur, P.
Dye, blue trisazo. Israel & Kothe...
Dye, green- black su fur P. Julius....
Pyes. makmg sulfur, A. F. Poirrier..
Dyer’s sbell, A. Martin..,...........
Kaves trough hanger, C. E North.
E % 8e parator, K. Salom

Electric circuit switch, J T Rohb..

Electric light bulbs. apparatus for

posit of carbon from incandescent,

Cushing...
Klectric line cut .
Electric machine, dynamo, E. W
Electric machmea. regul atmz dymuno. F. .
648.493,
Kubier-

648,494

tt..
Elecnl‘llg motors, comrollm

y..
Electric swnch ‘W.E

iy 648,555

Electrical attachment for hydrocarbon or other

burners. F. Wilke..............c.. .ol 8,543
Electrical dlstrlbutmn system, O. Behrend.. . 648,378
Electrical distribntion systems, booster appam-

tus for, L. Lyndon.. ..oce viivmeoeraaiaane s 648,874
Elecu"ical glow ight with illuminating body of

second clas 8 conductor, K. Ochs. . 648,517
Electrical resistance, Bachmann & Vogt. . 648,
Klectrical resistance, A. W. Berresford. 648.481
Electrical resistance, K. Ochs.. 648.518
Klectromagnetic coil. R. Varley .44
Elevator, J. M. Howard........... .. 8.41
Elevator and carrier, E. C. Berghofer.. 648.721

! Elevator doors, automatic locking mechanism for .

sidewalk or other, P. H. Jackson..
Elevator lock, E. K. Angell........,
Elevator lock, L. K. Tebel....
Embalming needle. C. B. Dolge.
Embreidery frame, W. J. Boyer.
Engine, J. C. Anderson.............
Engine circuit breaker, gas, J. A. Ostenberg
Engine igniting device, gas, L. Hutchinson
Engraved plates, produclug, E. H. i
Engravmg machine ruling’ attachment, W. §.
................................... eeeo BiB.30G
Euvelop machine, J. A. Sherman................... 674
Eraser cleaning machine, blackboard, R. J. Riley Bis7o6
Ethereal salts of formic acid, making, A. Rehal.. 648,580

643,696 :

American,

MaAy 12, 1900.

Excavator, Barnhart & EATIR. e cvnereresnensnncnsnnn 648,720
HysR1aas gusrd. and frame, J, T. Brayton. B DY
Eyeglass mounting, Billington & Stone. . da
Eyeglasses, J. J. & 8. T. Joh 8,871

Fabfrig.lsee Carpet fabric. Knitted or netted
ric.
Fantray, J. H. Rivers............c.ocoveviiiiiiain
Fans, air directin, devwe for,
Farm gate, J. L. Gront..................
Fastener making machine. P.F.King
Fancet, D, D. L. Farson.........c.ccceieiismesanans,
Fence machine, hand operating slat ‘and wire, J.
A.BOWIeB....oitiiiiiieiiicieira e
Fence machine, wire, Jackson & Clarke
Fencing, etc., metal fabric for, A. Mauser.
Fernhzers. Teducing tank for making,

Fﬂt/er elenner, C.
Fire es cape, C. C. Halstead .

, 30
Fire escape, Kurre & Gieseler- 648,762
Kire escape, N. Lennards.. 503 |
Fire extinguisher, A. J. Alien.
Fire extinguishing apparatus,

Fires ., air mmstener or open B
Fish hook, E. H. Crane..

Fishing apparatus, electric, |
Flue for chimneys or smoke flues, internal, '1‘

Cordrey. . 648726
Flying machi 648,634
Forklgﬁ elevating, and conveying machine, A.

atterson . 648,641
Form, dress, M. Shai . 648,536
Frame, See Drymg aud stretchmg frame.  Em-
broidery frame.
Fuel compound, artificial 1. Kaufman...... ceeeses 648,462
Furnace. See Hot air furnace.
Furnace linings, etc., composition of matter for

R. Keck . 648,756
Fuse block, G. C. Quelch . 648,710
Gage. See Cheese cutting gage.

Game board, H. L. Haskell.......ccocevvieen coiennn (‘48.5G1§
Game register, A. Schlief.. €48

800
648 560
648,759
648.534

Game table, H. L. Haskell
Garment clasp, E. J. Prin

Garment supporter, B. V. e
(;as nppATAL UK, neelylena, J.

%LI‘

648,787
Gas generator, acetylene, Stroud & Phelps .. 648, él?
Gas, manufacture of, J. A. Dubbs.......... .. 148,658
Gas, manufacturing, J. H. Green................... 48,688

Gate. See Farm gate.

Generator. See (48 generator. Thermo-electric H
generator. |
* Glass article shaping mold, J. J. Houser........... 648,746
. Glass blowing machine, 8. 0. Rlchardson, Jr. (re-
i T T Y 11,85
i Glass cup. sectional, C. B. Rider............ 43.’:. 648,436
| Glass cutting ap Aratu 8. qenden & Smllh ... 648,535
Glass press mold, L. A. R. . 648 8
Goal post, E. Manley .. 648,512
Grain cleaner and separator, T. H. Cooper . 648485
Grain register, W. 8 Miller.......... .. 648,771
Graphophone reproducer, VL Hart .. 648,406
Greenhouse, C K. M. Jenning . 648,739
Grinder, mower kmfe, H. Allen,....... 648,648
Grinding or polishing machine, F Hen 8. 648,
(-rmdmg. polishing, or bufing’ machine, J. K
....................... .648. 493. 648 499
Gusset garment, 1. Bachs 648,797

Ham wrapper, W. E
Hame and trace connecmr, w.
Hand rake. J. C, Wulters....
Hurrow, pulverizing. P, Hor
Iarrow tooth and climp ther
Harvester guide board, self bmdmg
Harvester, potato, C. S. Nash..
Harvester, rice. . Pridmare.
Hat pouncing machme G. F. Lar
Hay press, 1. H. Garrett..
Hayrake, revolving sul
Heddle for cross weaving, J. B.
.Heel, boot or shoe, F. W. Coy. .
spring, J. O. King 64!
ee Fish hook Tug hook. Whiffietree

Hmi? substltute and manufacturing snme. W.H.

................................. 648,415
Horse detncher. 0. Sjogren . 648806 '
Horseshoe, J. Steinaker....... . 648,640
Horseshoe, cushion, H. Pmr . 648,819
Hot air furnace, A. M. e . 648,861
Hydrosulfids, makmgwA 1ofat . 648,772
1ce tongs or gra ulc. R. Smith. . 648,886
Index, C. H. Wiley....ccoeiiiiiiiii .., 648,476
Indicating mstrument A C. Lippincott 648,506
Indjcating instrument, . Roller.... . 648,672
Indicator. See Speed lndlcat.or. Station indica-

tor. Telephone mdlcat OT.
Inhaler, T. N. Barnes ... 648374
Ink well and pen rack, F. A. Chalmers. . 648,896 -
| Jack. See ““Eun jack
Jar cover, J. W. Everhart..............ooooiiiia 1R

oint. See Rail oim Seat joint.
Knife board, E. 20 T
Knitted or netted fa.hrie. G. Be

Label cover and cover lifter, W,
Label holder, S. L. Whitehe

S

Lamp, acetylene gas J mng, I< E Bundy . 648,606
Lamp, carbureting, alenl.me & Lud] . 648.682
Lamp, electric arc, H. V. James..... ..... . 648.625

Lamp, formaldehyde, 8. Rauschenberg.
Lumn Ku mr,h bur ner of the second claas, ‘electric,

3

.......................................... 648,516
Lam ps, apparatus for electrically lighting, H. C.
Farquharson.. 648,731
Last, E. J. Prmdle . 648,525
Leggmg Callery & 648,845 |
Lmotype machine mold, ch.. 648,449 '
Liquid separator, centnfugal M. L. Hoyt. 648,664, 648,665
Loading devwe. portable adj \lsts,ble vessel. H. C. 648620

Lock, F. Wrzesinski. .
: Lok g Iaken keeper,
Loom. Cobb & Adkins .
Loo . 8. Th omas. .
Loom dobby, 0. A. Haemchen etal.
Loom shuttle, C. & G. Bru
Loom takenpmechﬂmsm. A.'D. Eniery
LooAms,Gmaehme tortwnstmg in wary t.]xremla 1,
OBB.uererrreressereseeannnn
Lubricating
Lubricator,
Mail catcher uud dehverer, B. Chamberlain .
Manure distributer and spreader, J 0ppenhelm
Measurer and register. lumber, E. & Ww. B

648,628, 6
.6

648,848
648,519

Collins.. 648,392
Measurin g instrument, ‘elettrical, J. F. Begole. ... 64854
Meat cutting machin e attachment, L. Ball ach . 648,480
Meats, etc., device for draining salted, T.

Kreider. - 648668

7

Metal shaping die, J. G. McDowell
Micrometer and gage, C. K. Co

Milk sugar, making, Graeff & Geisler. 648 490
Mllk treadnu. alenius.....ccevviiiiinaann. 648,798
See Sawmlll Windmill.

Moldmg machine, C. E. Sandstrom ................. 648,713
Mop head, P. C. Canfield.. 648 846
Mower, lawn, J. Stair...... 648.600
Musical instrument, automatic, J. A .. 648717
Numbering machine, J. H. Remhardt ...... . 6

Numbering machine, F. Sauders
Nuw lock, W. E, Leeds..
Nut lock, Stone & Poulin.
il clearer, rotary, T. Bell.. ..
Oiier for engines, automatic. A. nEtin.. ...
Ordnance,breech loading, Melgs Hammar. ..
Ore Beparator and amalgamator, (. H. Cline..
Ore separator, centrifugal. H. de Runsloff.
.J. W. Blackford ..
¥ electricity, appnratus for produc
. Lamprey.. ......
Packing box, A, Hermg
Packing box, adjustable, A. Her
Packing machine, W. G. M
Packing, metallic, Garrett & Raul
Packing, piston rod A, A Tripold
Paciug, piston tod, 1.
Phcking ring and for mlng it (.
Packing vessel. . W. Patterson
Pail holder, milk, W.H . Taylor.
Pan. See Baking or roasting pi
Pants guard, 1. H. Fay..
Paper boxes, for m
Paper clip, C.
Paper cutti
P. Cottrell.. .. ...
Paper manufacture, ra; .
Paper roll attachment, E 1 .
Paper, separating abeets of, J. M. Blamede])
Pupar vesseld, J. A Waenits
Pen extractor, J. D Burrie.
Pen, fount,am. C. W. Boman
Pen holder, A. Anderson.
Pencil, E. M. Bemley .
Pencils, etc., sharpenmg device for, &. R. Kager..
}‘hunnqraph o telephonic announcer, J .E. Eva.rd
s Manoforte, H. Kml[.t
Pictuts frame ol
Billow sbam hold
Pipe. See Bubb;
Pipé wrenc
Pipe wrenc B8, . .
Piston rod and g.dat.un nonnaer.lnn, M8 Bapler
Planter, J. W. Hartlett.
Planter, 8. T. McKnight. 8.876
Planter covering attachment, corn, J. K. Hedrick 648,616

{Iverla,
Ozone

. Seal, car, E. 8. Junes..

hrerrirrreymeppr—

Platen ,613
Plow, 8
Plow attachment, J. E. Jones 648,752
Pneumatic carrier. B. C. Batcheller..... 648.376
Pneumatic dispatch carrier, J. T. Cowley 648,863
Pocket. Lrousers. A LevVieiociiiiiiiiiiiiiiiiiii, 648,698
Post. Bee Goal post.
Potato fork attachment,, J. H. Sheehan............ 648,804
Powder franulating machine, J. H. Brown. 648,723
Press. See Baling press. Hay press. Platen

press. Printing press.
Pressure regulawr. J. P. Metzger......... ..648,591 to 648.593
Printing_machine cylinder controllmg mechan-

18m, T. M. rth.. 648,424

Printing machines, etc.,
sheets to, J. A. Nichols... 648,595
Printing machines, cylinder

Prmtmg press, rot;
Printing press sheet del
Nurth. .

Projectile, G. H. Newell
Propelling mechanism, vessel, M.B. Humer.
Pulverizing machine, G. 8. Emerick.....

I;u)venzmg machine L. 8. Pfouts..

ump,

Pyrotéchnic slgna] H. M. Warner
Rail, expansion, J. J. Murphy..

Rail joint. O. F. Cantwell...... 3

Railway crossing, R. Price-Williams . 648,880
Railway danger sngnal pyrotechuic, F. Dutcher 648,554
Railway rail end grinder. F. O. Ortengren.. .. 648,571

Railway signal, S. C. Prentiss 648.432

Railwayswitch device, M. Gaul. 648,611
Railway switch, Street, H, M. & C. J. Underwood 648470
Rallway trains, means for automamcally 8top-

piny WBOM. t..oviiiiie 0 iiiiinninnanns 648 822
Rak e See Hand rake. Hay rake.
Range finder, C. J. Beauvais.........cccooovviiaanant 648,377
Ratchet wrench. J. B. Patterson.. .. 648.572
Razor strop support, W. A. Murm 648,627
Reaping and bindiug machines, rotary compres-

sor for, C. BLOML. . . cvvveeernnneaennnnaans 648,819
Reclmmz 'and swinging chair, Haggard & Mar-

Refngerator, E. J. Wirfs, .
Refrigerator or cooling room, S. Northey.

Register. See Cash register. Game reglster
Grain register.
Register stand, hotel, C. P. Cline.........c........... 48.906
Regulator. Sée Damper pressure regulator.
Pressure regulator. Voltage regulator
Resilient wheel, C. F. Harlow.. . 648,491
Hing, fee Paghing ring. A
Kiveling machine feeding mechanism, G. L.
R . .. .. 648,853
r
cutting, J. E 'l‘hropp. Jr . 648,602
Rule and blotter. combined 1- 48
ne. s
Rule, extensible measurin; 648.576
Sardines, preparing. J. W olff. 648,85
Sash lock, C. F. Stein......... 618,808
Sash, window, C. C. Wheele . 648,645
Saw attachment, Band, J. G. . 648,511
Saw frame, M. Oakland, .. 648,
Sawmill, J. Walton....... .. 648,473
Sawmill steam set works, R. F. Barker.. 648,649
Saw setting and feeding device, S. Haltom 648,405
Scale, price, C. K. Chrm,opher . 618,60
Scraper, F. Thacher.......... 0

Seal'lock, L. A. Hoerr..

Seat joint, Ely & Porter.. .

Separator. See Egg sepamtor
Ore separator.

Sewing and cumug machine, buttonhole, J. T.

Liquid separator.

BLORAD Luie ot cvrenecneaseesnsneanns 648,619
Zewing machite, broom, P. W Flint. . 648 557
Sewingz machine, bu ttonhole, J. T. Hogan‘ 648,618
Sewing macbine ruffler, H. Ellis.......... 86;

Sewing machine, shoe, J. H. Richardson..
Sewing machine shuttie bobbin, J Conroy
Shade hoider, window, C. A
Shage roller, spring, A. F. Temple.....
Shaft stop mechanism. F. W. Moldenhauer .
Shaft support. vehicle, E, Jarrell... .....
Shears for shape iton, C. E. Maebeth
Shelf, M. Doyle......--..
Shoe holder, C A.Lloyd.’.
Signal. See Pyrotechnic algnaL Railwaysignal.
Railway danger signal.
Signals, reminder attachment for semaphore, C-
D.Stovall..........ooooiiel oL
Silicon from silicious mate
H. 1 Kraur et al.
Bize making nppmmm .
Skate, roller, {}. W. Everett
Skirt stick, A. B. Taylor.
Skirt supporter. E Fingc]
Soldering aluminium, flux f
Speed indicator, A. L. Parcelle.
Sponge holder, L. M. A. Wolfe.
0l box, B.

W. METBETCAU ... verrvnrrseerrnnesee
8praying or diffusing fluids and moistening air in
workshon~s or other places and for like pur-

poses, apparatus for, M. M. Jaennigen.. . 648411
Sprinkler car. J. B. Kemson 8,414
Stacker, straw, A. Jean . 648,412
Staze seenery braces, oot iron ‘for, 3G ROBS- 48531
Stalk chopper s.tuwhment 8 W. Nix. 648,570
Station indicator, R. Bu 648,587
Stencii plates, apparacus for ‘cutting pattern, H.
RAyNAl . ciiie ciiiiiiiicees ceeettesteccanasnnannnn 648,791

§ toxer for straw burning furnaces, H. R. Nelson. 645.777
Stool, cam LW, Fair...ccoiiiiiiiiiiiiiieeag 648,

topper. Sea Bottle stopprr.

tove, gas heating, A. L. Buhellhammer..... ..o 648,441

traightening and dmlmg machme, J. R. Neilson 648,776

Straight jacket, J. M. HOOpPer......cccoviiirieennnsn
traw blower and spout, combmed, 0. A, Mickel.

tretcher. H. W. Daly.
tud or button, N. B. Hale
un dial, W. Miller

LY S
Surveying instrument, J. A. Birdsfield
fwimming hose. P. Kurts

648,621

: Switch, Hee Electric switch. Electric circuit

.G, Sharrow......cceeveuus
' See Game tabie.
Lug makine machine, G.
‘I'elephoue indicator, C. F. Black
‘I'elephone line connection cou

tus and circuit for, Shre

Telephorn:e swntehboards ]ateh drop “device tor.
Yaxley & Cadder

Thermo electric generawr, J. W. Harrison

Thill coupling, J. Fredenburegh.. .

‘I'hill coupling, antirattling, G. w. Lester

'himble attachment, A. E. B

Thresher screen. J. H. Jen

Tbreshing machine stackmg attachment, F.

ATEIEY. ..o v vveiiniiiiiieninioennes eeeieee seeeees 648,741
Tie. See Bale tie.
Tile ceiling, wall, etc.. 'I‘ )2 £0) 4 « PO 468650
Tilting bin, Babb & Botts. ....... .

Tire forcycles, ete., W, H.
Tire plug, P. J. Klein.............
Tire, rubber, 1. Poffenberger
Tire tightener, P. Uto
Tire tube inserter, pneumatic, L. Baeble
‘1'fre, vehicle, F. A. Seiberling
Tire. vehicle, J. G. Zurw
’1‘1ren: means for inflating pneums,uc.
WY .
Tobacdcoraf hunkmg ‘wachine, {7, 1. Matsctke
Toluene sulfochlorid. making, J. Koetschet......
Torpedo steering mechanmm, gyroscope for, L.
Toy, J O Hebert
Toy gun and target, combi
Track laying macbine, E

ion, J. H. Werner..
Brennan

n
E. J.
Track sander, locomotive, C. A. Pratte..
Track sandmz devlcehw H. Prenderga

Track sweepmg attac
’lrimmer J. “I-'I“éiféil‘t'z.m
Trolley, . H. Blerbau
Truck, car, C. K. Frye

ment for street cars, F. X!
Faee

648,685
648,885

648.737

Tryok, L. 1. Bodenhelm 648,838
Tube clamp, A. 1. Jacob 648,461
- Tube eX£and\ug. beadi

. ken & Hoisven... 765
. Tug houk, P. Petersol 648,429
Type setting apparatus, 648,750
1ype writing machine, H. L. & F. L. Wa, 648,578
mbrella support, H. Sorensen........... 444
Valve for fluid pressure apparams, 648,695
Valve gear, eagine, A. Wetzel.. 648.820
Valve meehsmam, G. Aimout. 648.370
Yapor burner, incandescent. J. 648,569

Vapor burn{ng apparatus and system, E.
sonetal.............ooeeee .. 848,788
Vehicle brake, Neumann & H; 648778
Vehicle wheel, N. Coleman.. 648,391
Vehicle wheel G. K. Davol.. 648,395

(Continued on page 301.)
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American,

OOD or METAL
Workers=

Without Steam Power should
use our Foot and Hand Power
Machinery. Send for Catalogues

A—Wood-working Machinery,
B—Lathes, etc.
SENECA FALLS MFG. CO. ——
695 Water St., Seneca Falls, N, V, Sl
NGINE&FDDT MACHINE SHOP OUTF

I E HE JTOOLS ano SUPPLIE S¢-7ie

s 120 CULVERT 5T
CINCINNATI O,

amd Turret Liathes, Plan-

F'Dﬂt al'ld POWB!’ ers, Shapers, dlli; Drill Presses.

QIIKPAI{D LATHE {0 l‘it W, 211 ‘“ﬁt (Illl."ihlh\[l. 0.

BARNES’

UPRIGHT DRILLS

Complete line, ranging from Light Fric-
tion Disk Drill to 42"° Back Geared Self-
teed. §F Send for New Catalegue.

W. F. & JOHN BARNES CO.
1999 Ruby Street. ROCKFORD. ILL,

The New YANKEE DRILL GRINDER

Scientitfleally Correct.
TRON-WORKERS. More of these ma-
‘}|m.>.hme goue into the leading plants of
the world in the last |m, or three years than
any other, WY 2 - haml ground
pmt do correct work. ]ley break, wear
1 only lust half long as machine

« SEBASTIAN LATHE C0

nd for catalogue e ining all of these

This is the only drill grinder ever made

ufring but one preliminary %’lmtmunt. Write
us Now for lel data. Lll‘ FULLER
MFG, €« uccessors to G, T, Exes Co., 250
Asylum / uhnnuzoo Mich., U.S.A,

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business mén gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In moxesof 100 for 25c.
T'o _be bad of all booksellers, stationers
and notion dealers. or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Cousolidated Safet
Pin (Co., Box 1, Bloomfield, N.

RON OEIE

ARMSTRONG S No. 0 THREADING MACHINE

Canbeattacbedt obench orpost.
Designed for tbreading the
smaller sizes of pipe, iron or
brass,alsebolts. Hastwo speeds,
one tor pipe !4 to 1 incb; tbe
other for Dl% 1§ to 2 inches,
inclusive. ses the regular
Armstrong adjustable dies. Otb-
erattractive features. Sendfor

articulars. he Armistron
RI fg. Co., 139 Centre sueeg
New York. Bridgeport, Conn.

The Forbes Patent Die
Stocks for Hand or Powr.

It can be used as a power machine
in the shop or taken from tbe base
and carried out as ahand machine

I#™ Send for Descriptive Catalogue.
CURTIS & CURTIS,
6 Garden St.,Bridgeport,Conn.

No. 78 H. or P. Machine
Range?2to4'’ R. H.

“Less Care—Less Wear”

but more effective than any other
small engine used istbe

CASE STEAM ENGINE.

Occu ies but small space, speeds
8()0 revolutions per minute,
and especxally suited for Dynamo
driving either belted or connected
& direct. Booklet describing it sent free
NEW BRITAIN MACHINE CO.,
NEW BRITAIN, CONN., U. S. A
F. M. PlFR('F hNCINEERING CO0.,26 Cortlandt 8t.,N.Y., Agents,

~ Presses for
Sub=Press Work.

Five sizes. Suh.Pr-esses and
Tools to order.

6F™ Send fer Circulars.

BLAKE & JOHNSON,
P. 0. Box 7. WATERBURY, CONN. ™

THE OBER LATHES

For Turning Axe, Adze, Pick
Sledge, Hatchet, Hammer, Au-
ger, K'ile, Knife and Chisel Han-
dles, Whiffletrees, Yokes, Spokes,
Porch Spindles, Starr Baiusters,
Table and Chair Legs and otber
Irregular work.

§F~ Send for Circular A.

The Ober Mfg. Co., 10 Bell St., Chagrin Falls, 0., U.S.A.

THE CoBURN PATENT TROLLEY TRACK

HOUSE DOOR
HANGERS » & l

Tbe first made with adjustable track.
The track can be put up in 30 minutes.
&~ Send for Beok.
The Coburn Trolley Track Mfg. Co., Holyoke, Mass.
If You Want the Best Lathe and Drill
GHUGKS ——
BUY -
WESTCOTT'S
Strongest §
Grip,
est  Capacit
and Himu‘nf—
ity, Cheap and Accurate.
Westcott Chuck Co., N. \,u U. 8, A,

Oneida
Ask for catalogue in Lu{mail Fre ur.h. S;mu L 0r (Ferman.
FIRST PRIZE AT COLUMBLAN EXPOSITION, 1803,

Vehicle wheel, self pumpmg pneumatic, W.

VeSS, b oot T 8.40!
Velocipede, railway, o .72
Velocipede, water, L. Da 48..
Vending machme, coin operated W. F. Bagley... 648,393
Vessel protector, L. ¥, Longmore..........co.cuee.. 648,419
Voltage regulator, W. H. Chapman. 648,388
Wagon, T. B. Barber.................. 648,829
Wagon brake, E. J. Chance. 648,849
Wagon jack, O. H. Lund.. 648,507
Wagon, road making, J. A. Carruthers ... 648,483
Wagon running gear, J. N. Clouse.................. 648,653
Warping and beaming machme, Keyworth &

Robinson................. .. 648,692

Washboiler, E. C. Bin
W asher, spht hmag metalllc J.H
W atercooler, C
Water purifier, C. A. bcaddmg
Water"supply apparatus for bmldmgs, T. Cant-
Weaner, calf,C. L. Eaton.
Weed eutter,A Kreidt..
W eighing machine, Golomb & Taiz
Weighing machme, automatic.grain, A. & J. H.
McLeod
Wel(l;zhmg machme. electromaguetic automatic,
epn

Wheel. See Resnhent wbeel.
Whbeel, Olund & Caesar
Wheels, making, G. W. French
Whifletree attachment, R. Klatt......... ..
Whiffletree hook and clip, Scbmdel & Collin
Wick, J. B. I. J
Wind instrument mouthplece F. Munch.
Windmill, O. F. O A A e
Wire drawmg machme L. Bouet
Wire stretcher, I. M. War
Wires, apparatus for supportmg overgrou
Kronenberg
Wrench. See Pipe wrencb. Ratchet wren:
Wrencb, A. Meyer
Wrench, B.Shaw,
X-ray apparatus, R. A.
Yarn. apparatus for the guantitat
tion of moisture in, W. D. Hartshorn
Yez}st tl{:akmg nutritive extracts from, R

Vehicle wheel.

Corset, C. H. Schopbac
Dental crown driver, C.
Displayrack, J. H. Best..
Doors, plate for attachme:
Game board, P. J. Neitzel
Hair frame, E. J. Wilson..
Jar cap or cover, preserve, ‘R.A. Gilchrist.
Knob face or cap, L. H. Wales............
Musical instrument body, E. A. Tapley
Padlock, L. H. Wales....
Paper box, P. B. Myers.
Puzzle board, R. M Hatch
Sash holder. 8. D. Webb

Table leg brace piece, J. Gilson.
Taunk, D. D. Buick

'[‘elephone mstrumenn case, wW. D. Gharky
Telephone switch box, W. D. Ghar
Tile. W. C. MOTTiSON.....vvnnen o
Vebicle body and top, F. C. Morton.

TRADE MARKS.

Adhesive patch or wafer, 1. H. Barber..............

Bats or batting, certain named, Wa]ker & Williams
Manufactunng Company

Boots and shees. Geo. K. Keith Company..

Castings, steel, United States Steel Lompany

Cbains, R. F. Simmons & Company 4,608
Cigars, Hannan Brothers.. ...........cooveieenienn.. 4,589 |
Cigars and rolls of tobacco, Lilienfeld Brothers &
Compamy .. . .ot s - - Sl sl e - S e e s e 34,590
Clothing, juvenile. D. Hyams............. ........ 4,583

Cutlery and edge tools, certain named, H. Boker
& Company.

Dry kilks, A I1. Simms. .

Grocerles, certam named H G. Tombler (,rocerv

COMIPANY . i terieienenrnenn senrnans sananns 54,587
Hats and bonnets. J. C.Regas........ 4,564
Horseshoes and pads, M. Hallanan . 34,610
Lamp chimneys, Butler Brothers...... .34 (»(H
Leather, Shedd & Crane Leat her. Lompany . 34D
Leather, artificial, ** N. I..” Syndicate............... 34, 069
Linen crash towelmg. Stevens Lmen Works.34,572 T

to 34,
Linoleum and floor cloth, ** N. L.” Syndicate...... 34.568
Matches, American Match Company................ 4,584
Medicine for certain named diseases, proprietary,

WE AN (COBSE. 70 Lol BT o » i, TR s Tikessle, o 5%
Metals, alloys. and journal bearmgs. antifriction,

Magnoha Metal Company.. 4,606
Mmeral water, natural

e 31,588
Ohvea. Reld Murdoch . 34,585
Olives. pitted and stuffed, Reid, M

PANY:c. . .« B Crrheillass - e SR TR e - e 34,586
Plgments. erce Compar 34,602
Plasters for certain named diseases, H. Purd 34,599
Remedies for certain named diseases, H. M. . 34,597
Remedies for certain named diseases, New York

and London DrugCompany......... . 34.545
Remedy for the nerves, B. H. Bacon . 34,598
Thill couplings, C. C. Bradley & Son. 34.607
'I'obacco, plug chewing, S. F. Haserot.. 34,591
Tobacco pouches, Cosmic Utility Company . 34,566
Tobacco, snuff, cigars and cigarettes, and coﬂ'ee

and tea, smokmg. D. J. Van Nelle............ 34,592
Toilet artlcles. certam named. Quinn & Company. 34594
Toilet cream, J. M. Grosvenor & Company......... 34,593
Tools and instruments of precigion, certain named

mechanical, L. S. Starrett Company............. 34,604
Varnish, Imperial Stain, Paint and Filler Com- 34601
Velocipede crank axles, W. H. Fauber . 34,609
‘Wrappers for packages of groceries, paper, H. Pen

THIZEOTL. oottt te e teeneainens cannennnennnneennsnns 34,566

LABELS.
** Cannen Ball Blue,” for bluing, S. M. Bixby.. . 7519

** Dunlap’s Best.” for canned goods, G. M. Duul ap 7018

“ Kdison Records,” for phonograph records, Na-

tional thmozruph COmMPAaNY. coovneiiieeneannns

" Game of Little Golden lLocks and the Three
Bears,” for a game, Mcl.oughlin Brothers..

‘* Happy Days Choice 0Old Baltimore Rye." fnr

whisky, Records & Goldsborough................. 7514 |
ko HomcéhBase Ball Game,” for a game, McLougblin o
............................................ 79
“ Knight's Rheumatic Cure"‘ for a medicine.
Knight Medical Company........coo.eievueneeinns 7,512
“ Llsterlated Tooth Powder,” for a tooth powder,
. HORLOT New o e, o B e e 7509
L Llsterlate 'I‘ooth Powder,” for tooth powder. L
Bl FITBUONL . . .55 0o oieiisisioioiois som o n o oo Sleleiorsrs e Bo < oe 7,510
¢+ Little Red Rldmg Hood Game,” for a game, Mc-
T.oughlin Brothers....o.ooooeeiee coniinnennnnnns o 7,508
** Mayor’s Walnut Oil Hair Color Restorer,” for
hair colorer and restorer, H. A. Mayor......... 7,511
“ Robinson Tablet Laundry Blue.” for Llundry
blue, Robinson Manufacturmg Com any........ 7,540
L R:])yal Peanutene,” for a nut food, G Pierie, e
I et = = TG o g 1o e lsloisiolal » * ololalelololels o HTTo o o . oo 7517
* Swaim’s Kola Champagne,” for a beverage, C. F.
F. Battanchon........ccoeeiiuiieeioninereannencaces 7,515

‘“’I'he Game of Jack the Giant Killer,” for a game,
McLoughlm Brotbers ,506

‘““Tbe * Van Allen’ Cigar.” for cigars. S. R. Kepuer 7 514

* Dnited States Postage Stamp Book,” for stamp
books, A L. Bri

PRINTS.

** Celluloid Starch*” for starch, Wglf & Company...

A printed copy of the specification and drawing of
any patent in the foregoing list. or any patent in print
issued since 1863. will be furnished from tms office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Speciairates will be givenwhere
alargenumber of copiesare desired at one time.

Canadian patents may now be obtained by the in.
ventors for any of the inventions named 1n the fore-
going list, provided they are simple. at a cost of $45 each.
1f complicated the cost will be a little more. For full
instructions address Munn & Co., Broadway, New

ork, Other foreign patents mayalso be obtained.

7503 |
7505 |

Queen Transits and Levels

High Grade Instruments with the Latest Improvements.

IGP page En- 240 pta_ge ll\(l}a%h-
neering ematical Cata-
‘(lamlogueon THE QUEEN logue on ap-
application. plicatinn.

ENGINEERS’ AND DRAFTSMEN'S SUPPLIES.

Optical and Scientific

gu EEN &v GU iy Instrrument Works,
59 Fi

ifth Ave., New York. 1010 Chestnut St.,
_SIDE PLEATING MACHINE

| thatcanbesettoany desiredlength and
size of pleat, and
PLEATS ALL KINDS OF GOODS.

We manufacture also binking and
fluting machines and all kinds of
Ladies dress making wuachinery.

NEW CHAMPION PRESS CO.,
173 Grand St., New York.

Makers of Huml Printing I’resses
and special machinery of any kind.

Blue Print, Black Print, and
Brown Print Papers,

Print Frames & other applianCes for sua=printing.

oo

-5 -

Phila.

Our “Helios” and “E. 7.7
Blue Print Papers are the
best on the market. Our
print. frames are made of
carefully selected, thor-
oughly seasoned wood and %L
of perfeet workmanship.
Our illnstrated catalog sent
free on application; write
for our pamphlet on Photo
Printing from Tracings.

KEUFFEL & ESSER CO.,
127 Fulton Street, New York.
111 Madision St., Cbicago. 708 Locust St.. St. Louis. |

- % GASOLINE MOTORS FOR

AUTOMOBILES,
MARINE,
BICYCLES,
AND PORTABLE USES,

From1 to
any desired
Horse-Power.

Costs 9 n_-.en_la per day per Horse-
Power to run.

Simplest in construction and easiest
to operate.

HTON,

THE INMPROVED

MARINE ENGINE

We are the oldest builders and

the factory.

Full Ruby Jeweled Elgin

is the world’s standard of time-measuring
mechanism,
Free booklet—*‘The Ways ofa Watch'’ on request.

ELGIN NATIONAL WATCH CO.,

fuarantee superiority. ‘'we cy-
inders in one casting. Occnpies
less space and weighs less for its
power than any engine |
made. Can be used wher-
ever power i« required.
Either stationary or ma-
rine. No fire, no beat, no
smoke. No licensed engin.
eer required. Send for l'at |

Grand Rapids, Mich., U.S.A.

SINTZ GAS ENGINE co.,

The “ Wolverine >’ Three
Cylinder Gasoline Ma-
rine Engine.

‘The only reversing and self-
starting gasoline engine om
the market. Lightest engine
for the power built. Practi-
cally no vibration, Absolute-
ly safe. Single, double and
tnple marine_and stationary
motors from 3 to 30 H. P.

MOTOR WORKS,
Grand Rapids, Mich.

Write
Jorcat-
| alogue.

Drill Presses,

firom 9 to 25 inches.

Power Hack Saws,
Furniture and Bed Spring Machinery.
Special Macbinery Built to Order.
Write for Catalogue.
HOEFER MFG. CO.,
2'.'5 Liberty St., Freeport, Il1l., U.S.A.

0000000000000000000000000

0o
SCRIBER, koints nicely tempered. o
»

Knurled sleeve nickeled.

o

©

©

® _ Length, ©
o — e with

o N short point, 9 @
£<) - in.; with long S
& Pricedse. === 7 &= point, 12in. o
g ™ Catalogue of Fme Tools free. g

S.

o s STARRETT £2:, Athol, 8% o
e

999996999999999999999999999

Magic Lanter ns, Slides, Films, and Moving
Picture Machines. Writeforour BargainListNo.I.

WILLIAMS, BROWN & EARLE, Philadelphia, Pa.

| rect from the tank.

" Behind the Elgin Watch
Stands the Elgin Factory

with its guarantee. Every movement is

tested, timed and proven before leaving

The

Elgin, Il

Impo_rt_ant Scientific
Publications.

Mining Engineers’ Report Book and
Directors’ and Shareholders’ Guide
to Mining Reports.

By EpwiN R. FIELD, Member of the Institution of
Mining and Metallurgy, London, etc, etc. Limp
leather, pocketbook torm, $1.50.

A Text-Book of Ore and Stone Mining

For the use of Mine Owners, Mine Managers, Pros-
pectors, and all interested in Ore and Stone Mining.
By C. LE NEVE FOSTER, B.A, D.Sc, F.R.8. "Third
edition. With frontispiece and 716 illustrations.
Large 8vo. Clotb. $10.00, net.

The Metallurgy of Lead and Silver.

By HENRY F. CoLLINS. Part I.—T.ead. Being one
of a Series of Treatises on Metallurgy written by
Associates of tbe Royal School of Mines. Edited by
SIR W .C. ROBERTS-AUSTEN, K.C.B, D.C.L..F.R.S.
Large8vo. Clotb. With numerous illust’'s. $5.0¢

. .
Dairy Chemistry.
A Practical Hand-Bookfor Dairy Chemistsand oth-
ers having controi of Dairies. By HENRY DROOP
RICHMOND, F.I.C.. Analyst to tbe Aylesbury Dairy
Company, Limited. 8vo. Cloth. Witb numerous
tables and 22 illustrations. $4.50.

Lubrication and Lubricants.

A 'I'reatise onthe Theory and Practice of Lubrica-
tion, and on the Nature, Properties, and Testing of
Lubricents. By LEONARD ARCHBUTT,, F.1.C,,F.C.S.
and R. MOUNTFORD DEELEY, M.I.Mech.E., F.G.S.
Large 8vo. $5.50, net.

The CGhemical Analysis of Iron.

A complete account ofall the Best Known Methods
for the Analysis of Iron, Steel, Pig-Iron, Iron Ore,
Limestone, Slag, Clay, Sand, Coal, Coke, and Furnace
and Producer Gases. By ANDREW ALEXANDER
BLAIR. Third Edition. Illustrated. Octavo. Half
Morocco. $4.00.

Conversation on Mines,

Between a Father and Son; to which are added
Questions and Answers to assist candidates to ob-
tain Certificates for the Management of Collieries;
a Lecture on the Atmosphere, its Changes and Ex-
plosive Gases, Tables of Calculations, Rules of Meas-
urements, etc, etc. By WILLIAM HOPTON, M.E.
Ninth Edition. Ilustrated. 12mo. Clotb. $1.25.

Sold by all Beoksellers. Sent pestpaid.

J. B. LIPPINCOTT COMPANY,
Publishers,
PMHILADELPMIA.

Using Natural Gas,
(‘oal Gas, Producer
Gas, and Gasoline di-

040 H P., actual.
'I‘lle \pl ingfield
s Engine Co.
21 \V. Wasnmgwn St
Springfield, 0.

?ou USE GRINDSTONES ?

S0 we can supp;y you. Al sizes
- monuwd and umnonntuh always
kept in stock. Rememoer, we make a
specialtyof selecting stones for all spe-
cial purposes. Ask for catalogue

The CLEVELAND STONE CO.
=== 2d Floor, Wilshire, Cleveland, 0.

The Oids Gasoline Engine

is a siimple, well made and very
ecenomical power. It has no
comphcauons 1to
80 h. p. stationary.
Small sizes selt con-
tained, 4¢. & and 15
p Mounted en-
gmes,2m %0 h.p. ma-
rine. Send for com-
plete cavalogue.

0lds Motor Works,

Factories, Lansing & Detroit.

Box418, Detroit, Mich.
DRILLING

WELL s

Over 70sizes and styles, for drilling either deepor
shallow wells in any kina of soil or rock. Mounted
on wheels or on sills. With engines or horse powers.
Strong, simple and durable> Any mechanic can
operate them easily. Send for catalog. .

WILLIADMS BROS,, Ithaca, N. Y.

THE HARHIN(‘TUN

PERFORATORS

OF ALL METALS
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