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HINTS TO CORRESPONDENTS.

Names and Address must accompsny all letters,
or no attention will be paid thereto. Thizis for our
information, and not for publication.

References to former articles or answers should
give date of paper and page or number of question.

Imquiries not anwcra.é in reasonable time should

repeated; correspondents will bear in mind that
some answers .require not a little research, and,
though we endeavor to relhly to a11 either by letter
or in this department, £ach must take his turn.

Special. Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Sapplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

Mlnernl- sent for examination should be distinctly
marked or labeled.

(1) F. E. asks: If a piece of magnetic
iron were dropped from a balloon several miles above
the surface of the earth, would the magnetic attraction
of the north pole attractithe iron, or would it fall in a
perpendicular line to the earth? A. Possibly the course
of the falling body would be slightly affected by the
magnetic attraction, bat such pull would, be very small
compared with that of gravity.

() J. M. asks how to polish bullocks’
horns. A. First scrape: with glass to take off any
roughness, then use pumicestone powder with a piece
of cloth wetted until a smooth face is obtained. Next
polish  with rottenstonej and linseed oil, and finish
with a piece of clean linen rag. The more rubbing with
the rottenstone and oil, the better the polish.

3) K. 8. 8. asks: Is white clothing
warmer o wear than black? A. For the same material
black is warmer in sunshine and white during dark-
ness.

(4) E. G. desires: 1. Receipt for making
a good cosmetic. A. For black. use good lard 5 parts, :
wax 2 parts (or hard pomatum-7 parts), melt, stirin:
levigated ivoryblack 2 parts, and pour it into mounlds
of tin foil, which are afterward to be placed in paper
sheaths. For white, the same without coloring matter.
2. Bay ram. A. Saturate a4 pound block of carbonate ,
of magnesia with oil of bay; pulverize the magnesia,
place it in & filter, and pour water through it until the .
desired quantity is obtained, then add alcohol. The
quantity of water and of alcohol employed depends on
the desired strength and quality of the bay rum. 3.
Brilliantine. A. Take.of honey 1 fl. ounce, glycerine
3¢ 1i. ounce, cologne 14 1. ounce, and alcohol 21. ounces.
4. A good razor paste. A. Take of levigated oxide
of tin, prepared putty powder 1 ounce, powdered oxalic
“acit?4 ounce, powdered gum 20 grains, maké_into a
stiff paste with water, and evenly and thinly &pread it

over the strop. With very little friction, this paste ;

gives a fine edge to the razor, and its efficiency is still
. farther increased by moistening it.

(5) S. E. L. asks the best and surest
way to drill holes in chilled iron. A. A moderate chill
can only be drilled by the hardest blunt drill with great
pressure and very slow speed.

6) N. P. K. wants a receipt for tak-
ing varnish off of furniture. A. Use a solution of
about 3 pourds common washing soda to a gallon of
water. Apply this to the work with a common paint

brush, and afterfallowing it to stand for ashort time |

the varnish can be removed with an ordinary stiff scrub-
bing brush.

(N J. C. H. asks how to reduce over-
intensedry platenegatives without the use of potassium
oxalate. A. First immerse the negative in a concen-
trated solution of alum and citric acid (make a 10 ounce
saturated solution of alum, let stand for a few hours,
and add 1 ounce citric acid). The negative should be
left in this solution for a quarter of an hour. If no
reducmg effect takes place, then wash and immerse the
plate in a bath of:

Sulphuric acid. ........

Water. .
for about the same length of time. The negative will
bave a grayish color. 2. Whatis a good formula for
ground glass varnish?
A. Sandarac....... ..

18 parts.
4 v
. 200
\ . «..80 to 100
3. A good cigar flavor. The following is one of many
recipes said to be used in improving infercor qualities
of tobacco: Comminute cassia bark, orris root, licorice
root, angelica root, and rosewood each 7 0z. Macer-
ate withd4 gallons of watel, press out the liquor, and
compound with a solation of 2 -pounds of pure salt-
peter and 3% pounds of white sugarin 1) gallons of
water. This mixture is calculated sufficient for treat-

ing 100 pounds of leaf tobacco.

(8) N. M. B. writes: In the shop where
I work, the main shaft pulleys and belts are greatly
charged with electricity. Can you tell me the cause
of it, and what effect it haa on speed of shaft? Does it
retard it? If so, is there any remedy for it? A, The
electricity gener:ited in belts is presumably due to the
bending of the bélt and its slight friction on the pul-
leys. It indicates dry air and a dry belt, and does
not noticeably affect the running of the machinery.
Moistening the air is the remedy if any is really
needed, or a metallic comb with ground connection :
might ,be fixed with its teeth close to and pointing j
toward the belt. The charge can be taken from the
shaft and pulley by attaching a wire to the shaft and
thenceto the water pipe. :

(9) G. B. W. asks how to produce hy-
drogen and oxygen cheaply to use for welding par-
poses. A. You can prodnce hydrogen by paesing steam
over ignited iron scrap contained in a ‘‘through " retort
or one with connections at both ends. By using coal
instead of iron you will get a mixtare of bydrogen and
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carbon monoxide that is just as good for your pur-
pose. A veryhigh heat is required. Oxygen can be made
by heating chlorate of potash mixed with a quarler its
weight of binoxide of manganese to alow red heat, or
by heating binoxide of manganese alone to a very high
heat. Oxygen bas tobe used with great care in weld-
ing, ag it is liable to burn the iron. "Superheated air
would probably be better and cheaper.

(10) G. A. C.—See Lowe Gas Process, in
SCIENTIFIO AMERICAN SUPPLEMENT, Nos. 98, 114, 53,
and on Water Gas consult SCIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 60, 303, 398, 811. TUse one square foot
heating surface in boilerto 8 square feet of radiating sur-
face for ordinary rooms, and one square foot of radiat-
1 ing surface] to 100 cubic feet of air in exposed rooms
or 120 cubic feet of air in ordinary rooms. The square
root of the square root of the heating surface, in
: feet, in the boiler will give a fair average diameter of the
main steam pipe in inches. Proportion the distribution
| tolthe radiation according to intervening pipe sizes.
; No radiator should have steam inlet less than 34 inch
for low steam. Medium and large radiators should
havelinch and 1% inch inlets, one less size outlets;
1inch pipe is the most suitable for radiators. There is
no perceptible difference in the one and two pipe sys-
tem of radiators.

(11) B. 8. M. Co. asks (1) what receipt
there is for staining wire, or iron or steel, blue. A. The
processes are similar for obtaining colors by a stain.
Bluing is generally done by heating to obtain the color
desired. 2. And brown. A. For browning, wet a piece
of rag with antimony chloride, dip it into olive oil,
and rub the iron over. In 48 hours it will be cov-
ered with afine coat of rust. Remove this . with a
scratch brush, and apply oil.

(12) J. H.—Gun barrels are not case-
. hardened. They are blued by heating and mottled by
acids. This is a very difficult work, requiring experi-
ence and a suitable mnfle oven. The browning of gun
barrels is & chemical process alone. See answer to pre-
ceding query,

(13) W. G. K. asks: How can I color
cop er medals so as to give them the appearance of old
bronze? A. Dissolve 30 parts of carbonate or hydro-
: chlorate of ammonium and ten parts each of common
i salt, cream of tartar, and acetate of copper in 100 parts
Iof acetic acid of moderate concentration or in 200
; parts of strong vinegar, and add a little water. When
' an intimate mixture has been obtained, smear the cop-

per object with it, and let it dry at the ordinary tem-
]pera'ur_e for 24,or 48 hours. At the end of that time
the object will be found to be entirely covered with
verdigris presenting various tints. Then brush the
whole, and especially the reliefs, with a waxed brush,
and if necessary set the high reliefs with hematite {or
chrome yellow or other suitable colors.
with ammonia give a blue color to the green portions,
and carbonate of ammonium deepens the color of the
parts on which it is laid.

(14) G. C. F.—The North American
magnetic pole is in about 73!¢° north latitude and 96°
west longitude, moving west. Its greatest elongation
is supposed to be about 33°. As only about }40of a
revolution of the magnetic pole has been noticed, it
is yet uncertain whether it completes & revolution or
is only vibratory. It is supposed to occupy the point
of most inteuse cold. What connection the two phe-
nomena have is not yet known. The variation of the
needle for New York for 1887 is 84%%° and increasing
at the rate of 3 minutes per annum. The Coast Survey
have this work in haud, and publish reports of investi-
gations on the subjett.

(15) J. H. V. asks the greatest number

inches to thefoot with a seven-eighth inch diameter or
No. 9 steel wire cable. A. 15 tons.

(16) G. B. asks a varnish for protecting
fencewire. A. Use well boiled linseed oil, properly laid
on; if necessary, color with umber. Theiron should
be first well cleaned and freed from all dust and dirt;
the oil should be of the best quality and well boiled,
without litharge or any drier heing added. Asphalt
varnish or coal tar may be used jnstead of the above.

(17) L. F. M.—If an atteinpt were made
to use the House telephone to talk, the Bell Company
would treat it as an infringement of their patent. It
will talk if constracted in accordancewith the patent.
If a microphone transmitter was n ed with it, the claim
of infringement by the Bell Company would be by so
much the more ratified. |

(18) J. L. P.—The vacuum system of
propulsion "described by you does not take into ac-
count the theory of equality of action and reaction.
The vessel would, as far as the vacuum is concerned,
be pushed as hard backward as forward.

(19) J. S.—In answer to your question,
how. many feet of heating surface is calculated per
horse power on & boiler at 60 pounds pressure, the
types made us say 150instead of 15 square feet. The
latter figureis large, but is not out of the wayin a
small plant with such enginés as are most frequently

J

: face may be reduced to as low as 6 to 12 square feet
per horse power.

ing mixture to use, and what sort of an apparatus to
employ? A. Nitrate of ammoniaand wateris one of
the best of the simple mixtures; Surround your bot-
tle with the coldest water you can get, held in a non-
conducting vessel of wood if possible. Acdd an equal
jweight of nitrate of ammonia. Stir well. A second
:treatment of the chilled bottle may be necessary; or
what is better, if you can cool enough water to use as
thesolvent for the second portion of nitrate of soda, the
work will be better done. Probably chopped ice with
one-half its weight of salt would be cheaper and better,
and two successive applications should effect the
result. A}mixztore of 5 parts nitrate of ammonia, 6
parts eulphate of soda;, and 4 parts dilute nitric acid
is exceedingly powerfol.. Dse wood. as far as possi-
ble for the outer vessel, and metal for the jnner. Glass
will probably break,

Light touches -

of tons it would besafe to pull up an incline of four. -

| used, although with better efficiency the heating sur-:;

(20) N. 8. B. agks: How can'I quickly;

and inexpensively freeze water in a bottle, what freez-

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted,

February 15, 1887,

AND EACH BEARING THAT DATE.

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

Air, apparatus for drying compressed, G. R. Cul-
lingworth...........ooovveen Ceeeeereseetaaieaneies
Alarm. See Burglar alarm.

Amalgamator, electric, T. H. Trauernicht
Animal trap, T. B. Zeller...................
Axle arm, subsidiary, Hoepfner & Wuest
Axle box, railway, Marshall & Bates
Axle boxes, dust guard for car, A. 1. Cushman
Axle, car, I. W. Lewis
Axlelubricator, W. C. Banfill
Axle lubricator, car, C. H. Kock et al.
Axle lubricator, car, E. Pynchon et al
Bag. See Tobacco bag.
Bale or package tie, J. B. T'aylor..
Bale tie, W. O. Gunckel
Ball and socket joint, H. M. Yale
Barrel stand or swing and counter support, com-
bined, L. G. Pollard........cccoivivnninninnnenne oo 357,940
Battery. See Galvanic battery.
Bed bottom, spring, G. Steinson
Bedstead, invalid, C. L. L. Emery
Bell, electric alarm and signal, 8. H. S8hort...
Bell, pneumnatic, E. J. Colby
Bit. See Bridle bit.
Blackboard, revolving, Lykens & Rodkey
Blasting out rock corners, Murdock & Knox..
Blind, inside, J. W. Anderson............coeeeuuan
Block. See Hat black. Puiley block.
Board. See Multiple switch board.

Boat slide, marine, H. H. Schaefere........... vee. 857,790 -
Boiler. See Wash boiler.
Boiler attachment, E. F. Barber............ [T 357.894

Boot crimper, E. B. La Follette. 357,836

Boot or shoe insole, W. H. Russell.................
Boot or shoe sole and heel trimming machine, C.
Bottle stopper, C. De Qulllfeldt
Box. See Axle box. Fare box. Journal box.

Brake. See Car brake. Electro-magnetic brake.

Wagon brake.

Bridge gate, swinging. Svacina & Radl.
Bridge, swinging, R. W. Smith
Bridle bit. F. Monier
Brush, shaving, J. L.]Erskine

.. 357,796
... 357.638

. 357,688
. 357,983

Buckle, J. Hazelton.. . 357,597
Buckle, G. W. Moores........ ... 357.685
Buckle, girth, G. W. Moores.. . ... 857,684
Buggy boot, H. W. Ransom.. ... 357,690
Burglar alarm, C. Lamberty...... ... 367,837
Burglar alarm. electric, B. E. Carr.. . 357,815

Burial casket, J. H. Bootes

Burner. See Gas burner. Lamp burner. -Vapor
burner.

Butter tub, J. MCAdAM....cooviiiiiiiinnnaeas 357,985, 357,936

Button fastening staple, G. W. Prentice........... 357,626

Buttons, machine for drilling holes and .plowing

grooves in, D. B, Shantz.......c..cocovveinininnn 357,861
Camera. See Diffraction camera. Photographic
camera. ’
Capstan, J. B. 8pooner........c.cevievviiniiiiniiannns 857871
Car brake, &. F. Card .. . 857976

Car chain, G. Brooks . 357,570
Car, convertible freight, W. I. Mossop. . 357937
Car coupling, 8. F. Green.....cceevee oot . 357957
Car coupling, F. Hardy... . 357,92¢
Car coupling, J. T. Pope.. . 857,785
Car seat, R. R. Pease........ ... 357628
Car starter, Butler & Ligibel....... . 357,759
Car wheels, manufacture of forged, J. Comu . 357,980
Cars, derailing and replacing attachment for
street, Hennig & Rettig...c....uveeeeeeennennnee. 357,821

Cars, drawhead for railway, J. A. Brill......
Cars, running geat for railway, G. M. Brill.. . 357,811
Cars, safety guard for railway, E. A. Wescott..... 357,800
Cards, machine for grinding hand, W. 8. Burton.. 357.975
Carriuge, baby, C. M. Banks 357566
Carrier. See Pool table ball carrier.
rier. Trace carrier.
Case. See Cigarette case.

Sheaf' car-

Cash indicator and register, W. L. Horne.......... 357,959
Caster, J. 8. Dignam 357.764
Caster, W. P. Tracy........ccceuuune . 357,945
Cattle tie and halter, G. D. Munsing. . 357,18
Celery, blanching, H. G. Lee........ . 357,610
Chain, drive, N. P. Levalley.. . 857,611
Chain, 8ash, G. T. MOOTr@.....cottiieriiinnvannnnns 357620

Chains, etc., testing tensile strength of, W. Kent. 357,715
Chair. See Folding chair. Railwayrailchair. Re-
clining chair.
Check rein, harness, P. A. Smith..........ccovuaeee
Chlorine by electrolysis, obtaining, D. G. Fitz-
Gerald
Chaurn, E. 8. Gibbs.
Churn, E. H. Inger
Cigar machines, feed rezulating device for, J.

Prangley.....coiiiiiiiiiiiiiiiiiiiieiiiiiiiiiiiene 357,734
Cigarette case, F. 8. Kinney.... cccveveeieiiiienenns 357,997
Clasp. See Rope or line clasp.

Clasp, E. E. & J. 8. West... ...oovan vunn creereeiaes . 357,147

Clasp bodies, making, J. H. Doolittle
I Clay reducer and disintegrator, W, Burkman

. 357,910
. 357,918

: Clipping machine, bair, L. 8. Lee... . 357,718
; Clock system, electric, T. J. Zoeller.. . 357,885
I Clod crusher, D. Lubit.....ooovvvineenanns 357 842 to 357,844
; Clothboard and tag therefor, J.-W. Jones......... 357604
] Clothes drier, C. D. Hawkins... . 357,926
Clutch, friction, D. R. Kinyon.... . 357,608
Coal or rock drill, J. L. Williams. . 357,748
Coin counter, P. E. S8amfleld.......... 357,635
Collar fastener, horse, B. M. Johnson.. . 357,831
Colter and jointer, roller, D. A. Moon. 357,848
Commode, chair, E. 8. Farson........ . 357,914
Copy holder, printer’s, G. W. Banta. 357898
Corkretainer, Heinig & Leidigh............ . 357,8%

Corn, apparatus for separating germs from. G. S.
&I W. Graves..... FYTTTTTTPPPPPPRPRRRN: (A 1 :}
Corset, T. 8. Gilbert....
Cotter key, W. P. Brown...
Cotton beater, T. Oldroyd......
Counter stiffener, G. H. Briggs ... .
Coupling. ‘Bee Cir coupling. Bone or pipe coup-
ling. Pipecoupling. Thill coupling. .
Crossover stitch, N. Cort...... Crerrereaeiiarreieennes
Cruoible, cap and guard, C. C. HOMD vsee o eenens
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Alarm attachment for door knobs, W. P. Allison.. 357,887
858,002

Boot or shoe heel trimming machine, C. H. Trask 357,739 -
357,942 .

Crusher. S8ee Clod crusher. - 8tone and
crusher.

Cultivator, M. G. Graham..
Cultivators, beam coupling for. G. Moore
Curtain fixture, W. C. Kantner
Cutter. See Heel trimming machine eutter.

Cutting and fitting garments, M. V. Coleman...... 367.762
Cyclometer, J. Butcher 857,768
Damper mechanism, automatic, E. C. Mason 857,722
Dental anodyne or local ansesthetic, R. H. Peak.. 857,784

Diffraction camera, J. Vansant.........covevevenaens 357,746
Digger. See Potato digger.
Door hanger, Cogger & Hamlin...........c.coieueee 367,580

Door hanger tracks, support for, 8. M. Stevens.... 37%969
i Draught equalizer, J. E. Johnson. .
Dredging machine, J. E. Walsh......... ceeea e 357,880
Drier. See Clothesjdrier.

Drill. See Coal or rock drill.

or coal drill.

; Drilling machine, Allen & Henrie
Eaves trough, W. A. List

Grain drill. Rock

Eaves trough, G. W. Taylor..
Electric brakes, circuit system for, G.
Electric currents, device for regnlsting the flow
of, E. T. 8tarr....cceviiieiiiiiiinieioniiineninnens 357,81
Electric generator, dynamo, J. W. Easton......... 857,705
Electric heater, W. L. Burton..........cco.ooiiiaaes $1572
Electrical circuit, J. F. Mehren....... 357,726
Electrical signal device, W . Hand et al. 857,922
Electro-magnetic brake, G. F. Card............eeun 357,576
Elevator. See Water elevator.
Elevator attachment, W. E. Nickerson............. 357,938
End gate, wagon, F. D. Frisbie......... Pediereienas 357,985
| Engine. S8ee Paper pulp or rag engine. Quadru-
ple expansion engine. Rotary steam engine.
Steam engine. Traction engine.
Evaporator, W. F. Lambert.......cc.ccoiee coiiennne 857,775
Excavator, wheel, F. Plumb................ .. oeee.. 357,939
Eye bars, die and connection for making, J. F.
KiDZBIBY. .o tiviirniiiiiiiiiiiiiieiiianinnerannans 857,884
Kabrics, apparatus for cutting and grooving, W.
E.Daniels......co.oiiiiiiiiiiiiiiiiiiiiiiiinn. 857,683
Fan, rotary, F. W. Ehrsam. . 867,912
: Fan, rotary, P. Murray, Jr.. .. 357,731
* Fare box, T. L. Beaman...... 857,766, 357,756
[ Fare register, J. W. Meaker.. . 867,726
! Fence, Coats & Jay........ . 367,979
Fence, N. & R. 8. Van Horn............. . 357.745
l Fences, machine for making, L. Gabel. 857,916

Feed water heater, F. M. Ludlow..
! Fender, G. 8. Blakeman..
Kile, C. E. Darrow

Filter, G. F. W. Begemann... 857,857

. Firearm, electric, W. L. Horne........... crrrennens 357,960
i Firearm having automatic brace for the breech-

block, N. D. Folsom.... «..veuvianinnens ceesanen. 357,660
Firearm, revolving, J. C. Howe .

Fire extinguisher, J. Clapp..e....... PR
Fire extinguisher, automatic, A. F. Letson
Fire extinguisher, automatic, Stillson & Prescott. 357,692
Fireplace heater, A. H. HeWitt...c..ccuveuuenne ... 857,992
Fires, means for the extlugulshment of, W. 8.

. 867,987

Fishing reel attachment, E. Griffin.
Floor, stable, M. 8t. German......
Flower pot, G. A. Burrough..
Fog horn. G. White
Folding chair, E. L. Gaylord....

. 867,601
Tobacco wagon.

Frame. See Spinning frame.

frame. ,
Fruit picker, J. R. Hunter.......... ceeer vose s 3O0,TI0
Furnace grate, boiler, R. 8. Watson.. A, 0
Gauge, H. Price...........c.coeiiennieieccnnnnnnas ... 857,628
Galvanic appliance, sanitary, P. H. Vander

Weyde.......ociiiiiiiiiaicnnancns teeesseciceanneces 300,047
Galvanic battery and apparatus connected there-

with, Upward & Pridbam..........cc.eue. vernnes 357,646
Game of baseball, home base for, R. M. Keating.. 357,615
Garment fastener, [. MOTS8€.....cccevirreennnes eeee 357,621

Garments, device for renovating, A. Shauley...... 357,791
Gas apparatus, valve for, W. T. Bate....... 357,896
Gas burner, self-closing, 8. D. Locke....... . 357,840
Gas generator, carbonic acid. J. F. Bekimer....... 357,69

Gate. See Bridge gate. End gate.
Gate lock, M. B. Mills....... ... 4eise saeendciinncens 357.779
Gearing, changeable speed, Kirkpatrick & Martin 357,834
Gearing, universal joint, J. J. Greenough .... 357,604
Generator. See Electrie generator. (tas gene-

rator.

Governor for controlling the supply of fluids, A.

& J. Darling
Governor, steam engine, D. H. Dugar
Grain binders, tension device for, O. Cooley. . 357.681
Grain drili, W. H. Newton .357'.850
Grain drills, seeders, etc., spring hoe _for, R. B.

. 857,585

Sheldon . 351,862
Grinding mill, C. G. Freeman . 867,767
Grinding mill, L. D. Harrison 357,826
Grinding rolls, roughening and corrugating the

surfaces of, H. Stanley ....ceeceeeee. ceereeen.. 307,872
Guard. See Mustache guard.

Gynecoiogical stirrup, C. H. Von Kline............. 357.6%¢
Halter, Thummei & Mitchell......... . . 357.643
Halter snap, G. M. StoUb.....ceeeeem casosssrsesssess S5LH4
Hanger. See Door hanger. . .

Harness mounting, E. R. Cahoone........ 387,575
Harnpess pad, E. T. Covell......... .. 357881
Harrow, J. G. Eberhart . 357911,
Harrow and cultivator, combined, C. Hayes. . 337.928

Harrow, disk, D. E. McS8herry
Harvester, J. C. McLachlan

Harvester. grain, A. Stark.
Harvester reel, J. Giles
Harvester reels, adjustment for, J. Gilbert
Hat block, Howe & Fry ceee
Hay sling attachment, P. A. Myers
Head rest, T. Ferry...c...ccceceennenenns
Heater. See Klectric heater. Feed water heater.
Fireplace heater. Hot air heater.
Heating apparatus, J. G. Smith....... .....
Heel and toe protector, G. H. Jones......
Heel rands, formiog, F. F. Raymond, .
Heel trimming machine, C. H. Trask..

" 360,740, 367,741

Heel trimming machine cutter, C. H. Trask eeens. 307,742
Hide stretcher, H. G. Landers......... cer 367,609
Hoeing and raking machine, D. Lubla... oeen 801,841

Hoes, method of and apparatus for making, @. B.

Y eettrenininoneieeniernnaranensons ceisrrasesssnnnes SONT68
See Copy holder. Rein holder. Sash
holder. :
Hook. Bee Whiffletree hook.

Hose or pipe coupling, R. E. Ismond...
Hose reel, automatic, D. T. Boyie......
Hot air heater, W. H, Hains....

veiery 391,000
361,769

rerreeetearteacsanss
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Husking pin, €. Arpold...........
Hydraulic motor, P. Murray, Jr.
Indicator. See Cash indicator,
Inhaler, Hood & Reynolds. .-
Inbaler, H.-W-.: Meader. .

See Smoke ja.ck. .
Jotnt. - 8ee Bail and socket joint.

Jointing andtrimming machine, E. K. Patten
Journal bearing, C. A. Streeter..
Journal box, W. 8. Sharpneck...
Key. 8ee Cotter key.
Kindergarten apparatus for teaching arithmetic,

Kneader forlndia-rubber, etc, R. Cowen..........
Knitting machine, W. Roberts.........cccvveevunins
Enitting machine, circular, T. C. Chawner
Kbpitting machine, straight, W. Roberts. ..
Ladder, extensible step, F. E. Kohler
Ladder, step, W. £. Gordon........
Lamp, arc, Klan & Sparny.
Lamp burner, E. H. Hickok..
Lamp, regenerative gas, C. M. Lungren...
Lamps, ventilator and smoke bell for, T. Smith.
Latch, gate, S. Pugsley. .
Lathe, metal turning, W. F. Barnes. ..
Lathing attachment, wire, G. Kelly...
Lock. See Gatelock. Nut lock.
Loom, circular, B. Arnold ... 357,661
Loom for weaving fabric containing wavy stripes,
etc., attachment for, G. . Hutchins...
Loom stop motion, G. F. Hutchins..
Looms, protective attachment for, G. F. Hutch-
T T ceeeeee - 357.713
Lubricator. See Axle jubricator.
Lubricator, I.. Kaczander
Lumber binder, W. Baynes.. 357,810
Lumber binder, A. R. Clark .. 367,818
Malrsprmx barrels, too} for closing, W. W. Dud-

. 357,931

.. 367,584
Masher, potato, T. F. Timby ....... . 857,643
Mattress, weven wire, C. W, Brown. . 357,697

- Saw tooth swage, D. G. Hadley.

Measuring machine, eloth, N. W. Hawkenson a ... 357,612

Mechanical devioe, C. A. Hatter............... ceees 37,596

Metal plates, machine for bending and flanging,
W.Kenl.:ioiiviiiiinnnniinenineninnennees [T, 857,716

Mill. See Grinding mill. Sawmlll.

Mining pan or settler, J, E. Paramore....... ...... 357,852

Moulding- kettles, etc., with hinge pins, D. M. )

... 857,778

Mop. H. H. Mason....

Mop head, H. H. Mason..........
Motion, device for conveying, J. J. Greenough....
Motion, device for transforming, C. H. Kellogg....
Motor. See Hydraulic motor. Soda motor.
Mower, T.S.-Brown................ Ce eeseeeeees
Mowing-machine, 8. Garvin ...
Multiple switchboard, W. 8. Ford .-
Musical instrumeuta, motor for mechanical, G. B

357,932

. 857,902

Eelly:iveeeei vi ceviiniennennnnnnnns . 357938
Mustache guard, Brower & Conklin. . 857,571
Neckscarf, R. Barnbard........... . 357,75¢
Nutlock, J. Rodgers . . 368,000
Nut wreneh, A K. & -A~- M:-Spaulding. .. . 357,869 |
Oilcloth, stair and table, A. F. Buchanan.......... 367,360 ;

Operating table and lounge, combined, Poolman

& Marks. covoiiiiiiiiiiiiiiii i
Organs, coupler for reed, J. Hessler,
Pad. BedHarness pad. '

357,688 ,
857,698

Paint breamer, Rooney & Burtis.......... creeanass 357,683
Pan. SeeMining pan. .

Paper, apparatus for holding toilet, O. H. Hicks.. 357,933
Paper puip or rag engine, E. H. Nacke......... .. ... 367,686

Paper stuff; engine for eutting or beating, etc., R:

2@ 1« PP 7,998
Pasteboard, machine for scoring and cutting, H.

L NESIBIth.c.vetiiessecieeeieeeenecen s e e erenans 367,965 |
Pencils, rubber tip attachment for lead, E. C. |

Blakeslee 367,949
Photographic burnishing machine, W. G. Entre-

KiDowy fiimiiitineseennneien savenans v eeeees. 857,904
Photographic camera, W.I. Adams. 857,752
Photographic camera, M. Flammang 857,964 |
Photographic frames, vignetteattachmentfor, L.

F. Adt....... .... oe ceeseee seesenennen eecessesaene 357,886
Picker. See Fruit picker.

Picture exhibitor, A. M. Boos...... ceressensaneans .. 857757
Pin. See Husking pin. Satety pin.

Pipe coupling, W. Piel.. . 857,624
‘Plow, rotury, H. Myers. ..... 357,965 |
Plow shovel, adjustable, Root & Youu . 367,188
Plow, three-wheel riding, B. F. Butler.. . 857,574
Plow, three-wheel riding gang, B. F. Butler . 357,573 ;

WwW. G

Plows, puiverizing attachment for,
P Ketchum
Pooltable ball carrier, R. T. Parker
Portfolio, 8. W. Bates................
Portfolio and easel, combined, L. Pramz
Pot. See ¥lower pot.

Potato digeer, L. Mellet
Press. See Printing and stamping press.

Press for packing bran, etc., C. H. Browne..

. 857,626

857,618

. 357,814

Pressure regulator, ¥. M. Liviogston........ ...... 857,720
Price list, feed dealer’scalculated, S. A. Green-

JBB. . ittt ciiiiiires crrereeeeees ceees 857,668
Printing and stamping press, W. N. Wheless...... 857,801
Printing machine, perfecting, J. T. Hawkins...... 357,927

Protector. See Heel and toe protector. Rein

357.645
357,846
357,688

357.590 -
. 357,821 -
. Stone and ore crusher, D.Brennan,Jr.....

Smith...ifeiieieeein e seiiiiiiiiiie 357,192
Suspension device, G. W. Woodward
Switch. See (Crossover switch. Telephone
switch.
| Switch stand, M. V. Fitzgerald....... seccccccceenene 857,688

: Table.
- Telegraph sounder, R. C. Rutherford

* Telephone use. desk for, C. A. Patterson..

. Trap. See Animal trap.
Trap for basins and sinks, P. White................ 857,804
Trestle, extension, R. M. Walker............ ceeene.. 367,879

‘Trough. See Eaves trough.

protector.
Pulley block; Swalwell & Moore .. 357,641 .
Pump head, J. Q. Adams............. . 857,750 .

Pump; plumber’s force, J. H. Lawless
Pumps, journal box for rotary, B. F. Taber.
Puzzle, . W. Hanson........ [P
Quadruple expansion eng ne, H. See...
Railwayapparatus: cable, H. W. McNelill...

. 3B
. 857,923

Railwaycrossing, W. S. East...... 357,704
Railway frog, Burpett & De Lisle. 857,951
Rallway rail chair, A. J. Moxbam..... 857,849

Rallwaysignal, electric, E. D. Wells....
Rallway, single track, Wright & Roach.
Rangeor-cooking stove, G. H. Holliday
Reclining chair, C. Ferst...................

Reel. See Harvester reel. Hose reel.
Refrigerating safe, combination, J. E. Holmes.... 357,830
Retrigerator, W. W. Dunn.........ocovvviennnnnnnnnn 357,953

Register. See Fareregister.
Regulator. See Pressure regulator. Temperature
regulator. '
Rein holder, M. R. Heatherly............ .
Rein holder. C. 8. Whiston.
Rein protector, D. Leith..
Rein support, W. ¥. Heney.......
Rock drilling device, T. Murdock.
Rock or coal drill, J. Sheib
Roller. SeeSkate roller.
Roofs, standing seamfor sheetmetal, F. E. Sagen-
L 143 5 ¢ | T
Bope orline clasp, A L.Pftney
Rotary steam engime, Stigveriex & Wynn
Rotaiy steam engine, J. M. WhHAAY. . seenrenn sese
Halwiy plo, H. G Buflay.

«e. 857,991

. 357946
. 857,716
. 857,82
. . 857,129
ceeeceneeee.. 357,687

. ssrmr !

! Vent stopper, E. G. Gosch....

| Vessels, light supporting apparatus for, W. H.

. Washing machine; L: Pentz. .

. wma“

Sofety pin, Bailey & Porter..
Sash holder, A. T. Chutch..
Saw guide; J. W. Maxwell..
Saw gummer and sharpener, A, C. Eidelbae .. 857,918
Sawmill, band, J. W. Maxwell. ..357,679, 357,681
Sawmill; combined band -and circular, Turner &
Reynolds
Sawmills, carriage feed mechanism for, A.Cun-

857,618

Saw tooth swagiog device, J. A. Shull..
Sawingmachine, scroll, J. W. Maxwell

Scale beam, F. M. Ferrell......... 357,656
Scow, self-dumping, J. 8. Rogers... .. 857,857
Screw bolts, manufacture of, C. Furbish........ ... 357,768
Seat. See Car seat.

Secondary batteries, cut-out for, G. B. Prescott,

Seeding machine, Troy & Davis
Seesaw, T. D. Cashin
Sewing machine needle, C. H.
Sewing machines, hook needle for, O. H. Willcox
Shaft, crank, D. A. Woodbury.
Sheaf carrier, F. G. Middlekauff.

.. 358,006
. 881,611
857,805
357,806
. 357,884

357,619

Sheet metal bending and flanging machine, W.

- 1 357.606
Sheet metal, machine for forming, M. T. Durkin .. 357,765
Shells, extractor for headless, C. H. Keenan...... 857,178
Ships, etc., apparatus for raising sunken. G. 8.

Dodman.... ....... . 857,657
Shovel. See Plow sbovel.

Shovel, M. G. TOUBIEY. .couuveurerenrnrenensasensasanne 357,970
Signal. See Railway signal.
Siphon, C. N. Tyler.......eccceevennnns eeceseniananne 857,645

Skate, extension ice, C. M. Rnymond
Skate roller, H. B. Cobb..
Smoke jack, A. W. Quackenbush
Soda, manufacture of bicarbonate of, J. Haw-

.. 857,629
.. 357,679
. 367,941

HezZeK...ooviieiveeiiiiiinneeeeiiinnnens ceevenes w.. 807,824
Soda motor, Grafenstatt & Tweedie................ 857,692
Sole orbeel trimmingmachine, C. H. Trask. . 857,748

Speaking tube, A. 8. Fontaine........... «
Spindle and bearing therefor, O. H. McKeldin
Spinning frame ‘and_spindle used theretor, ring,
C. H: Chapman. . cuee wevverennennnnenstieneenns
Spinning machine, ring, G. W. Shoemaker
Spinning mule, W. Hackaiey..............
Spinning spindle bolster, W. T. Carroll.......
Spinning spindles, bolster for, C. H. Chapman
Spokeshave, 8. Benson. .
Spring. See Vehiclespring.
Sprinkler, W. Wainwright........cccoceeeinnnee teeee
Squares, attachment for, Janssen & De Voe....... 357,771
Stair rod fastener, F. A. Phillippi...... .. 357,885
Stamp, hand, H. L. Erskine. .. 357,687
Stand. See Barrel stand. Swilch stand.
Stave jointing machine, G. W. McKim.............. 351,615
Steam engine, C. F. Chandler... ....... ...
Steam engines, piston head for, J. McCart.

. 367,589
. 357,847

857,903
.. 387,864
.. 357,990
.. 351977
..'857,904
857,898

857,799

Stopper. See Bottlestopper. Ventstopper.
Store fixture, 8. Gilzinger................ .
Store service spparatue. E. P. Osgood.
Stove, C. Kibler, Jr.:
Stovepipe crimping mnchlne. W. J & T. W.
Wood
. Stoves and rsuzes. wster heatlng device for, R. J.
Stirrat..
Street reeeivnr a.nd stench trap. T. J. O'Brien..

857,874 |.
. «-8677783 +
_ | Supports, adjustable foot for central. H. A.

See Operating table.

Telephone, mechanical, J. H. Howard.
Telephone, mechanical, C. M. Radford...
Telephone switch, McDodongh & Eldred..

Temperature controller, J. E. Holmes..

Temperature reguldtor,electric, C. E. Lee

Thill coupling, W. C. Burrows... .

Thill coupling, J. Christiff.. .

Tie. See Bale tie." Bare U\‘ packnge tie. Cnttle
tie.

Tires, machine for upsetting, I. N. Wright .. 85T
Tobacco bag, W. J. Cusse n...‘. ..... : 857,962 ;
Tongue support, wagon, A. C. Ball............ vei.. 857,802

Tool points from drawing die plates, removing
broken.W. H. Sawyer." eeeess 357,860

Trace carrier, J. L. Gllman . .. 367823

Traction engine, M. A. Chnmberla.in 367,918

Tub. SeeButter tub.
Tube. See Speaking tube.
Type writérs, in ing pad for, E. M. Hamilton...
Type writers, lever movement for, E. M. Homll-
Type writing machine, E. M. Hamilton,
857,666, 357,667, 357,671, 357,920, 367,921

Type writing, J. H. Waite.... .....cooiv coviinnnnns 867,878
Type writing machines. journal bearing for, E.

M. Hamilton......cooiiiiiiiianeniaiiiiiieennnnn.
Type writing machines, paper carriage feed mech-

apism for, E. M. Hamilton.
Umbrella fastener, H. Rosenberg..
Vapor burner, W. Wainwright.....
Vehicle, W. K. Fraley...... .
Vehicle spring, 8. A. Bailey..
Vehicle, spring, L. M. Fitch..
Vehicle, spring, H. A" Moyer
Vehicle, two-wheeled, E. W. Baxter. ceeeens
Vehicle, two-wheeled, I. Bluford........... ... .
Vehicles, harness attaching device for, T. J.

Houghton
Velocipede, C. B. Duryea
Velocipede, D. H. Rice...

. 857,609

857,668

.. 857,198

357,780 to

See Well vertilator.

Ventilator. -

Veterinary remedy;J.
Voltaic batteries; manufacture of plates or ele- |
ments for. Tasker & Jones........coeeelenns e 8
Vulcanizer, G. B. Snow .
Wagon brake, automstic, M. Spencer...
‘Wagon frame, tobacco, J. T. Prescott.
‘Wagon runninggear, J. H. Whiting..
Wagons, welghing attnch t for, A. H.

Wash boiler. M. Barnlﬂ
Washing machine.@. ant

Washing m&chine, C. W. Turner, Jr !
Watch, pepdant Winding and Ysetting, D. H.
Church.................

Fine Taps and Dics, Bolt

‘Water closet, P. White........c...e0
Water elevator, G. M. Atheﬂon .
Water wheel or ship’s propeller, M. R. Buble.
Weeding implement, iawn, C. Clarke...........
Well ventilator, and anti-freezer for pumps, F.

are 367.9!1

Wells, casing spear for artesian, J. Bole......... o v
Wheel. See Water wheel.
‘Wheel making machine, J. M. Ridley...
‘Whiffietree hook, E. Briggs
Whip socket and rein holder, combined, G. E.
Horn...... [
Whistle, G. H. Crosby..
Windmill, J. Q. Adams
Windmill, D. P. Barrett..
Window, E. R. Crofut

| Windows, fastener for meeting rails of, F. Stamm 357943

Wire barbing machine, A. J. Bates..................

Wire manipulating too), J. W, & N. J. Lewis..

Wire rope ways, clip for, A. 8. Hallidle.......

Wrench. See Nut wrench,

Wrench, A. D. Gates.......... eseesssesettnnanneenes 357,986
DESIGNS.

Bottle, W. R. Petzold..
Bridie front, E. Ward
Glass dish, G. L. Abbott
Panel, F. Mankey....
Rug, A. Petzold....
Scarf pin or brooch, C. W. Schumann.
Stové or range, J. Reiffenstein...
Violin chin ress, W. V.. Arthur...

.« 17,119
. 17,122

.17, ]20. 17,121
tenreeemas 17,111

TRADE MARKS.

Baking powder, O. F. Durney......
Beans, A. B. Cleveland Company..
Cutlery and scissors, H. Boker & Co.
Husks, baleq, C. R. Van de Carr .
Medicinal compound for internal acd external use,

Mixture for disorders of the stomach, herbaceous,
C.F. Kelley
Musical instruments, J. H. Foote.
Pantaloons, E. F. Miller..
Peas. A. B. Cleveland Compauy
Pine wool fabrics and preparations, L. & E. Lalrltz 14,074
Rings, solid watch cases, and other solid jewelry,
solid gold finger, H. Muhr’s Sons............ oeee. 14,088
Sheetings and drills, brown, Russell & Co...........
Sleds and toboggans, coasting, Johnson, Emerson

Soap in bars or cakes, Union Soap,Co.
Spool holders, 8. Dunélius & Co... .
Suspenders, garters. and armlets, Armat.ron;z

Manufacturing Company............; Sevessssessens

14,009

A printed copy of the specification and drawing of
any patent in the foregoing list, also of any patent
issued since 1566, will be furnished from this office for 2
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We alsofurnish copies of patents
granted prior to 1866; but at increased cost, as the
spdcifications, not being prluted, must beé copied by
hm

‘Canadinn Patents 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 $40

each. If complicated the cost WHl be a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.

‘?Jfbvérfis_semenfs.

lnside 1’age, ench inlel‘tion e == 75 cents a line.
Back Page, each insertion =« « ¥1.{i0 a line.

The above are charges per agate line—about eight
words per line. This nobice showsthe width of the line,
and issstin agare type. Engravings may head adver-

tisement at thec same rete per agate line, by measure-
ment, as the letter press. Advertisements must be
received at, publication officeas early as Thursday morn-
ing to appear in next issue.

Guttmg “off Saw and Gaining Machine.

Special Machines for Car
Work, and the latest im-
proved Wood Working
Machinery of all kinds.

C. B. Rogers & Co,,

NORWICH, CONN.,
AND

109 Liverty St., N. Y.

YWOWR
CALDWELL’S SPIRAL STEEL CONVEYOR,

131-133 West Washinmon m., Chicago, Ill

ICE-BOATS — THEIR CONSTRUCTION |

and management. With wurking drawings; detaids, and
dlrections in full. Four engravipgs. show mode of
construction. Views of the two fasiest jce- boats !
used on the Hudson river in winter. By H. A. Horsfall,
. Contained in SCIENTIFIC AMERICAN SUPPLE. -
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-bo ats. Price 10 cents.

ln 50c., set $4.00, ‘majlea free. Bridgi-pnrt.
ur Jmplement Co., 17 Maiden Lane, N.

) Square; Oval, or Round Smooth Holes
. I For carpenter, cabinet, and pattern work.
l

Cutters, and La-
bor Buving Toula

PFTERTELLT SCREWS AT R LUNHGLL CUT

Wiley & Russell Mfg Co., Greenfield, Mass.

PERFECT

‘N}:WSPAP}:R FILE

The Koch !';atent El‘nte, {gr e
st nes, an pa.m ets. has been recently tmprow

et oo ret D ibars v T B rrre A
l:nmmx nnd Bcnw'nnc AMEBICAN SUPPLEMENT can be

mrplied for.the low pri%e of ¥1.50. b]‘ri m?c‘ll' or ?l.sg_:lz:t 2\59
]mﬁl' BlA8R ;. 1na 0
mh&o%mcu »in pilt.  Nuoessary for

wxrﬂyonevhom pmmm 8 PRDET.

Water closet; J. Ciifurd...

m & CO.,.

© 1887 SCIENTIFIC AMERICAN, INC.

veveeereins 357,808 |

wen &7%‘11

reSEIving MewsDADPETa. .

|“Mora1= Insure in The Travelers."

[HSURAHCE
Qonmnr

OHIGINAI. ACCIDENT

Company of America,
LARCEST IN THE WORLD.

Best of Life f;umpanies.

Accident PoliCies, teeme aca Business

Men,foreach $1000, with $15 Weekly Indemnity,

Accident Tickets, 2 ccnts perday. $4.50for

9 30 days, for Sale at all
Local Agencies and Leading Railroad Stations.

ALSO THE

Bést Life Pﬂlll}y in the market. Indefeasi-

ble, Non-forfeitable, World-
wide.

Paid Policy Holders, $13,000,000

Pays ALL CLAIMS Withowt Discount, and im-
mediately upon receipt of satisfactory proofs.

. . $9,111,000

Assets,
Surplus,. . . $2,129,000

.

JAMES G. BATTERSON, RODNEY DENNIS,
President. Secretary,

JOHN E. MORRIS, Ass’t See’y.

SEBASTIAN MAY & CO’S

mw&'ut g

LATHES:

Pawer

Drill ‘Presses, Chucks, Drills,
Dogs,and machinists’ and ama-~
teurs’outfits. Latkes on irial, 1
" Latalogmnes mailed an application
165 W. 2d 8t,., Cinclanati, € «

EXCELLENT BLACK COPIES of anything writter of
darawn with any Pen (or Type Writer) b the Patent

AUTOGORYIST -t

Lithography.
AUTOCOPYIST CO.,3 Thomas Street, New York.

Specimens Free.
VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters tothe editor ofthe SCIENTIFIC
AMERICAN on the question of the sgeed ofice boats, de.
monstrating h hese _craft sail

ow and wh
‘faster than the wind whlch propels them. Iliustrated
with 10 explanatory diagrams. Contained in BCTENTIFIQ
AMERICAN SUPPLEMENT, No. 214. Price 10 cents, Ta
Ye bad at this office and from all newsdealers.

ELECTRICAL,

Street, N. Y.

Edward P. Thempsun, Solicitor
of Electrical Patents,  Beekman
Write for testimorials and inatructioue.

CORRUGATED copper gaskets (pa-
tented). used in place of 1ubber or other de-
. structible packinge for connecting flange
| pipes, cylmder heads, steam chesta, etc.
: This gasket is not injured bysteam, oll, oz
acid eolutions. . 8. Mineral Wool
Company, 28 Cortlandt St.,N. Y.

-THECOPYINGPAT.—HOW TO MAKE
and bow Lo use; withan encraving. Practical dir 2otions
how Ly DTL{JHI‘(! thi_ gelating pad, and alsa the andilne ink
hy sehich the copies are made; how Lo apply the written
lettor ki the

Ad; how to take off copies of the latter.
Contained in BCTESTIFIC AMEBRICAN g TPPLEMENT, KO,
43M. Price cents.,  Wor sale at this ofitce and ?.l! ail
newndaalua ln all partd of the cuunt.ry

TindNIn g
LTLYL A
LT PHILA

M DE.V”N ooyl
LEHIGH AV E & 2s IE‘{

AMERICAN  SUPPLE-
'MENT. Any desired back number of the BOIENTIFIO
| AMERICAN HUPPLEMENT an be had ai this nffice for
10 cents.  Also fo be had of newedealers i all perts of

SCIENTIFIC

the country,

Pumching Presses
IES ABOTHER TEOLE

umm_-
.Hl ‘EETAL DOGDE,
nags rnlmlnl, g

Gtiles i Parker Presy Gn.
ISy, Gancy

1.ista sent.

Branch Office and Factory, 2(1009nter E'.reet. New York.
WY Muchinery Démh
Rridge Silara No. 1

04 HAND MACHINERY st

£ New Catalogue of Valuahle Papers

containedin SCIENTIFIC:A Mk ICAN SUPPLEMENT, sent
eof charge to any address.
MUNN & CO.. 861 Broadway. N Y
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IMPOBTANT sooxs

Metals,Metaanrkmg, Matal Mining

_A.SS_A.YING-_

LIST Neo. 1.

Anderson.—Tbe Prospector’s Hand Book: A Guide
for tbe Prospector and Traveler in Search of Metal
Bearing and otber Vaiuable Minerals, 52 illustrations,

10,

Bnuerman.—A Treatise on tbe Metallmy..y of Iron.
Illus, by pumercug woud engravings, 12m . .08

Blaun.—A Prattica Workshop Compamon for Tin,
Sheet Iron and Uuppsr Plate Workers: containing rules
for describing varivus kinds of Patterns used by Tin,
Sheet 1Iron, and Cepper P late Werkers: 1’ractical Greom-

, Mensuration, Tables of Weights »t Metaly, Tablos
|rcles Japans, Varniskes, etc. Over L) 1i1ustmt103n;}

Byrne.—Tbe Practical Motal Worker's Assistant:
comprizing Metallurgic Chemistry; the Art of Working
all Metutywed Allgys; Forging of Feon and Steel; Hard-
aning gt Twmpering ; Molting and Mixing g lasting ked
Foghding; Works in Sheel Metzl; Solderlog; Kleetro-
Metallurgy; ‘The Manufacture of Tufssien Shect Iron;
Malieable Iron Cnutmzs, Bessemer Steel, eic., nver i
engravings. 7.

avies.— Treatise on F‘arthy and ‘other Mlnerals
and Mining. Illustrated by 7€ engravings. 12mo, #5080

Davies,—A Treatise en Metalliferous Minersls and
Mining. Ilustrated by 140 engravings of Geolegical k'or-
mations. Mining {)pt..r.lt!uus and Machinery from actual
pmctir-e. 12mo. 45 pages

e Koninck-1iers. -A Practical Manual of Cbemi-
cal Annlysm and Assaying: as applied to tbe Mamufac-
twre of Iron from its Ores, and toCast Irou, Wrought
Iron, and Steel, eiited with Netes and an Appendix on
Irop Ores. {_ A A, ﬁe%quet 12mo . 2.

lee.—Tbe Practical Gold Worker. The Goldsmith’s
and Jewelers Instroeinr in Alloying, Melting, Heducing,
Coloring, Collecting, wnd Refloing of Gold. B2, §). 75

Aee—The Silversmiths 1Hand Book @ eontainiog fall
Instrustions fur the Working and Alloying of dilver, Lo-
cluding Ttefinibg ond Malting the Metal; its t’,o]d(‘rﬂ
Tmitation Alloys, eto, 1llustrated, 12mo,

Glgritier,—Maotadlic Alloyvs, Lheir O hamicgl md Pnyn.
toal Properties, bhelr Preoarutmn Comphnsition, and
TVaea, Hrom the Freoch, b . AL Fenquel,  idm,

Gru nev.—Htudies of

dl“gllwnéﬂi'wstoel* gndd Iron: The FPractice and
thenry of the sweversl methods porsued in Lhelr myna-
facture and their treatmenl in the Hollings Mill, the
Forge wnd Kownpdry. 91 ebgravings, 12mo, . .00
~ Kerl. The Awseyers Muapusl. A Presline on Lhe
Dovimastiv Kxamination of Ores, and Kerpace, nd
otber Artibcial Prnducts. Transiates and edited from
the German, Hy Wm, T. Brannt snd Wm. H. Wahl,
Ph.D. [llustrated. 65engravings, Bvo, $3III
above 07 any of our Books, sent lmmail. ?ﬂ'u of

F 1'he
posta‘qz. at the publication prices to any

of

]asl. Furnpee  Phengmeny,
2.5)

Scientifir

Branches: 308 Chestnut 8t., Phila.,

Emery Wheel.

JOHN H. CHEEVER, Treaa.

American,

SOLID VOUOLOCANITE
EMMERY WEHEEEILS.

All other kinds Imitations an
stanamd BELTIN O DA CK TG A WHEE LS. A o mot

NEW YORK BELTING & PACKING CO,,

Warehouse: | 5 Park Row, op

nterior. Our name is stam in full upon all our
circolar,

P Astor House, New York
67 Lake 8t., Uhicag:, nmmer 8t., Boston.

J. D. CHEEVER, Dep’y Treas.

ICE & REFRIGERATING

Machines.
tent. YORK MFG.
CO., York, Pa.

PROSPECTING MINERL\L LANDS ASPEbIALTY

< DENNSYLYANIA
DIAMOND DRILL CO

BIRDSBORO PA
MANF THS.OF DIAMOND GRIELS
FOR ALLKINGS OF

—ROCK BORING

BARREL, KEG,

Hegshead,
AXLD
STAVE MACHINERY.
Over60 varieties manu-
factured by

—ﬂw -
Truss ]loop])rlving. E- & B- Ho‘me’,
BUFFALO, N. Y.

Telegraph and Electrical

Medical Ratieries, gwenmm' P?odels Fxpert=
mental Worll, and fine hrass cestings.  Bend fop
lm;un C. E.JONES & BRO_Cinclonatl, O

§FOur large Descriptive Oatalogue of Practical and
entific and our other Lalaiogues
together covering ewery firatich of Science, applied
Arts, sent free and free n Lo a,uvone in a/rw part of
the World who will furnish ws with hig ada

HENRY CAREY BAIRD &. CO.,
INDUSTRIAL PUBLISHERS, BO®KSELLERS & IMPORTERS
810 Walnaut Street, Philadelphia, Pa., W. 8. A,

Tho Tochoo-Chemisel Roceiph Dook:

MO RELATIIY.

The Techno-Chemical Receint Book, | =+

Cnotatoning deveral Thousand Receipts, cuvering tne
Latert, most importaot, and most Teeful Disepverics in
Chemivat Techooley, and their Practical Application
the Arta and Industrios. Edited chiefiy Irom the
Gery of Drs. Winckier, Rlsner, Heintze, Mierzinekl,
JacubYen, Koller, and Heoinzorling, with additioos by
Wllllum'[‘ Rrannt, Graduepte of b Huyal Agricalinral
(,ol'l @ of Kldens, Prosais, and ¥iltian H. Wahl, Pl

i1leid ), Becretary of the Franklin Inetitute, phitas
dolphlu sukhor of ¥ (Galyaooplastic Manipolations.” 1l
lustrated by 74 engraviogs, in one volume, nver 500 przes,
13m0, closwly printed, coptainlng an immmensae amount
and 8 graat variely Uf‘ma.lher. Hlpgantly bound in scar-
lot ('luti‘l FilL, 1'rice §, free of poriage to any address in

the war
A4 cireular of B guwsa shoadng the fuil Toble of flon-
Faok, gent by mail, free of poxt%

io

Lents of thia imparta
{t&é&mm i iy Davt of the World who will furnish

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Rookasllors, and Importers,
B18 Walnnt Mt., Philudelphla, Pa,, U, 9. A.

HANDLE Eo® RUBBER STAMPS

¥ | Five Stamps, with Dater, on one handle.

Simple and convenient. S8end $O¢ for sam-

‘:“.1..";"':_ | pleand trade priselist. G. B. SHOLES,
= 308 N. Sixth atreet, S8T. LOUIS, MO.

MAGNETISM OF SHIPS AND THE

Mariner'sCompass.—By W. Bot.t.omley An account of

the magnetism of an iron ship,and description of the

means a.dopt.ecl for counteracting its effect upon the

mariner’s compass. With 3figures. Contained in HcI-

ENIIFIC: AMFRICAN SUPPLEMENT, No. 534. Price 10

ocents. Tobehadatthis office and from all newsdealers.
f ;

Baroes' Foot-Power Machinery,

vonmplete outtita for Actual Worksnop
Ruginess. Head what u customer says:

Considering 1ta capacity und the do.
carnteness of your No. 4 Lathe, L do
not see how it san be produced at such
low eost. 'The velowipede foot-power
g gimply clegant. I can turn steadily
for 2 whole ﬁ&; smd at might foel ea
little tirad aa i hoen  walkio
arpund.” l)i:ecnpmva Cnta.l()%ue and
Prieo List Free. W. F. &Joux Bauses
o Address I Man 8., RockTord, 1L

ELECTROLYTIC REFINING OF COP-
per.—Abstractof a paper by Dr. M, Kiliani.—Déscription
of the process. Impurlties met with in eopper,and be~
havior of each during - lectrolysis. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMKNT, No. 501. Price 10
oent.s. To be had at this o fiice and from all newsdealers.

CURE "%:DEAF

THE

PECE’B PaTENT IEFHOYED CTRHIONED

oti‘:‘ﬂum the work of the natnrad
drum,  Inwisible. comf ble pnd alwayh in itinn.  All
eonversation and évwn wrhikpers bogrd dntin. Hond tee
fliustrated book wlthmnmuula,lu‘ FREE., Addtmoreﬂ]ltm
¥.HISOOX, 883 Eruadway, Naw York, Meatlop thigpagar,

A remedy
a by
which

enred.
t is ourfaithin the remedy, we will
eample bottles FREE with ' treatise
ions orhoms treatment. ive Expres office
OETLING &£00,, Es5T HaN uu, CONN.

EAFNESS ceasful CITIRE at your own

home, by one who wae denf
—zight yaura
B

It caunes, and A now and sue-

{went Treated by mast of the noted
iuHute without benefit, Owrsd kMimueelf in thrae
monthe, &nd =sinse then hunureda of others.  Fall
partlculua Rant on appicatlo

T. &, l‘A(xE. No. 11 est i]xt ‘-‘,‘r New York O Ity

Hka s::!te 11 hemrh
mgh. oo, 0, a3 'rfnaimpllﬁvmﬂ:

angd Circulars, the whole :
to the :

lmpu‘mnt 1cr ua that you menticn thls papel-
FELTWORKS, 101 Maiden Lane,N

S es ﬂs M'trs. Asbestos Plaster and HATIR k‘mr:r.
Boiler and Pipe Covermgs. Asbestos ma-

terials of all kmds m’i'gd and apphed. Lstlmates given

THE CHEAPEST AND BEST -~

Noto B NG

&7 PARK PLACE.NEW YORK

E&GF‘IK\HNE FOR Akbk lLlU":YRATIU’E amD
DYERTIS M

MEPPS’S

GRATEFUL-COMFORTING.

CLARK’S NOISELESS RUBBER WHEELS

No more Splintered Floors.
Different Styles. Catalogue Free.
GEO. P, CLARK,

Wiudsoy l.ncku, Ct.

Q8

A UV 1l

tiw nﬂ-nmd) it iy

o o T o "m:a‘“:«“'a
1. Fricn gar [

‘[Tll ura. 05. L{'mni

: .,an- s, =l

HOW TO GRAFT.—A VALUABLE PA-

per, giving complete directlons for meklng various

kinds of grafts in #ruit trees. —blett WIB

rafting, bear’s mouth urn.l"unﬁ rafljng, side
idle grnf{

mf. ng. whm inu
ufung rown gmning

raft

fting-wax.
Nax c!ot.h E"lth 11 figiron. (‘:Jntai.n(-d ‘m BrIENTI-
FIC AMERICAN S7PPLEMENT No. 540. Price l( cents.
To be had at this office and trom all newsdealers.

TO MANUFACTUR'ERS!

apnlation, 2G,000
Be most muti:l'ui
and nourlshing sub-
urb of C icago, on a
:platm;uﬂl 52 det above
Lake Michigan, offers
‘WISCONSIN. greatest inducements

to manntaoturerg.
clone proximity to hard and soft lum-
ber, iron mines and farnaces; cheap cual
anam. u.sud mciutiel for recelvin,
phipp % or steam and s ves-
-els, lawnnt freight rates; no switch

oharges; cheap homes; churches schaoln
and all sacial a.\!vn.nt.agu inte1ld, ann and
contented labor, male and fem best
climate inthe world towork in; new waur
works sufficlent for 75,000 population;
best natural harbor on :I'.a.ke chigan.
" For mrt o particulars, address
SIMBON WHI Cor. Heo'y Racine
Business Men’s .l.saooiati.on Bacloe, Wis.

0IL WORKS MACHINERY

AYDROSTATIC PRESSES,
ENQCINES, BOILERS, CASTINCS
WM. TAYLOR & SOKS,
28-39 Adams 8t.,  Broeklys, N. Y.

NEW VOLUMES

OF THE

Vﬂ]l Nostrand Science Seres

No. 90.—ANALYSIS OF ROTARY MOTION, AS
ap&ied to theGyroscope. By Major J. G. Bamard

No. 91.—LEVELING. BAR®METRIC, TRIGDNO-
metric, and Spirit, By Prof, lra A. Baker, C.K., Uni-
ven;llty of Illinois. 14mo, bourds. Price, &) cents
each.

D. VAN NOSTRAND, Publisher,

23 Murray and 27 Warren Sts., New York.

VENTILATION—GREAT IMPORT-
anoce ofventilatlon. Thevitiation of air tbatis constant-
ly going on in inhabited places, cxhaustion of oxygen
by gas, candles and iam Vem.ﬂstton by nataral and
artificial’ means. (‘om erl in

FIC AMERICAN
;8UPPLEMENT, No. 113/}, ee 10 w:ﬁl To be bad at
‘tbis office and rrom all newsdea]ers. .

THE DINGEE & CONARD CO'S
BEAUTIFUL EVER-BELOOMING

ROSES

or I8 ¥Years onr Grent B
. riog snd diebrtag 1 no'aléﬁf"%va Have %J%hn
standgrd soris tn BT
e nodt peas rs nultau . Weorend STRORE, vmu&
by mail or to all puio

aaﬂalx O B
3 10 12 PLANTS G, 26]0823
)

Emm IlI‘IX tﬂfr'

Hope 13 mwaﬂ.

S. we'arenot ¢x r!m
and ‘economical of urn
either cosl or wood. Do not r quire experieuuad angi
neer. No complete boats under $500.80 ju
trated {sislogne, including enginee and
and six pbotognphs of’. Ilnnrha?‘.

SMALL STEAX ncﬂ'rsmn STEAM
p'werfnl.

propellerwhee
on receipt of &ix two cent
WILLARD & CO., 282 Michigan Bt.. CH104%0,

SCIENTIFIC BOOKS.

Wed%(md ourcatalogne of books, free of postage, to
ANY AL raeg,
UNX & CU., 361 Broadway, New York,

1

HAMMOND'

Price, including one extra type wheel,
$100.

THE EAMMOND TYPE WRITER (0,

77 Nassau St., N. Y

3oo Washington St., Boston.
144 South 4th St., Philadelphia.
186 Monroe St., Chicago.
215 Chestnut St., St. Louis.
128 Walnut St., Cincinnati.
617 7th St., N. W., Washington.
15 N. Charles St., Baltimore.
443 Wood St., Plttsburgh

FOR SALE. THE ADAMSON CO.,
Patent Sollcltors. Muncie, Ind.

rm™ ZE‘OHMATI()N
Far Lacrs aoF Blenm Pumps,

Van Duzen’s Patent Steam Pump
5‘(0 Packing or Oil, s 1a
Requires Hall-

PATEHT

No Repuira e Skill
{ No Cara ur Attendance. | ahle.
Can pump #ny kind of liguid; over
{ oo maving parte; wil brass; ean-
n elog mur getout of order, fully t.eute-d H
hundredas in daily nse; every pump guur—
UM antead; not Hie cheap FPumpy  mude
i of Iron; ull sizes to 4 inch discharge ;
ricea from $7, upward ; capuoities from
160 to 2000 zallona er h{mn State for what purpose
wanted a.ml mmcl for lﬁ r ‘P\u.upu
DUZEN TIHT, Clacinnwti, G,

O

'TO GAS ENCINE.

| GUARANTEERD NEI)‘HII 35 to L £ A HEH GAR ENGINE
PER an'l'. LERS GASR " MING THRE SAME WORK.
ARCHRELELCOE RES, B - ug, . PHICADELPHIA and QHICAQOQ.

© 1887 SCIENTIFIC AMERICAN, INC.

York Pa-'

tlog, alip
Longue

1

NSURNCE @ 1

. LOSSES PAID N 67 YEARS, .8
’I‘kl‘ lmlfeut and qlrnnu’rﬂl

HEHI]E Rls"l.'. J. GeoDRow. Beet!

Oy Wan, L.CLARE, A

4,000,000
8,75000D

nm?n 0¥

SLIFE

i1 Tdn

Addroszr The Amur!can Krfiing
Machine Cao., Horttord, Coong
New York Chfice, 237 firoadway.

Patents In Brazil and Mexico.

Until quite recently, considerable diffi-
culty has been experienced by inventors
in obtaining patents in both Brazil and
Mexico. The requirements of the officials
of these countries caused much bother
and delay, and the expenses of a patent
corresponded therewith.

But there no longer exists that trouble
and delay<n obtaining patents in either
country. The proprietors of this paper
have perfected arrangements With resi-
dent professional gentlemen in both
countries, Brazil and Mexico, which en-
ables them to obtain patents within
reasonable time and at reasonable cost.

These two countries embrace an enor-
mous area of territory, and makers ofim-
proved machinery and implements are
now finding a market for their produets
in those countries.

The cost need no longer deter inventors
from obtaining patents in either Brazﬂ
or Mexico. .

Forfurther information address

MUNN & CO.,

Proprietors SCIENTIFIC AMERICAN,
361 Broadway, New YQrk.

$10.00 to $50.0

ress. Magic Lanterns and Yiews uf po ularsub-

aeta,  Cdtaiognes on u{)p]lcm.mn Part 1
athematical, 3 Metenralogical, 4 Magic Lanterns, eie.

L. MANANSE, 88 Mndlnun streety Chicna‘o; 1.

r mp;ht A
mnt And’ pro-
dtakle bugst-

Encyclo- Diamond Book free

pedia of Drills and 25¢. for
7o Engrav Lightning mailing’ it.

ings of Hydraulic American
WELL WELL LA Well Worla,
TOOLS, Machines. Aurors, IIi,

FOREIGN PATENTS.

Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obatacle of cost is no longer inthe way of a
large proportion of our inventors patenting theirinven~
tions abroad

CA NA DA .—The cost of a patent in Canada is8 even
less than the cost of a United States patent, and the
former 1ncludes the Provinces of Ontariv, Quebec, New
Brunswick, Nova Scotia, British Columbia, and Manl-
to a.

The number of our patentees who avail themaelvea of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadlly increas-
ing.

ENGLAND.—The new Englisb law, which went into.
torce on Jan. 1st. 1885, enab'es partiesto secure patents
in Greai Britain on very moderate terms. ABritish pa.
tentincludes England, Scotland, Wales,Ireland andthe
Channel Islands. Great Britain is tbe #cknowledged'
filnancial aud commercial center of theworld.and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
ir. Engzlund as his United States pgtent produces for
him at hrvae. and the small cost nowrendersit ossible .
for almost every patentee in this country to secure & Pa-
tentin Great Britain, where bis rights are as well pro.
Jected as in the United States.

OTHER COUNTRIES.—Patents are alsoobtaipsd
onvery reasonable terms in France, Belgium, Germany
Austria, Russia, Italy, 8pain (the latter inclades Cuba
and ajltheotberSpanisb Colonies), Brazil, Britisb ludia
Australia, and tbe other British Colonies.

An exPerience of FORTY yearas nas enzbled the

publishers of THE SCIENTIFIC AMERICAN tO ¢alapiub
competent and trustwortby agencies in all the principal
foreign countries, and it bas always been their aim to
have the business of thetr clients promptly and proper-
1y done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
ct all countries, including the cost for each, and othe
information u eful to persons contemplating tbe pro-
curing of patents abroad, may be had on application to
tbis office.

MUNN & (‘0. Editors and Proprietors of THx SCI-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information re'ative to patents, or tbe registry of
trade-marks, in this country or abroad.to ca]l at their
offices, %1 Broadway. Examination of inventions, con-
sultation, and advioe free. Inquiries by mail promptly
answered. .

Address, MUWKN & CO.,
Publithers and Patent Bolicitors, -
361 Broaldway, New York.

HRANCE OFPFICES: No. 22 and @4 F Bireet, Pecifia
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