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HINT S T O  CORRESPONDENTS. 

Names and A.ddreu must accompany all letters, 
or no attention will be paid thereto. This is for our 
informacoIl, and not for publication. 

Rererenee8 to ·former articles or answers should 
give date of paper and page or number of question. loq .. trle8 not answered ill reasonable time should be repeated; correspondents will bear in mind that 
some allltwers .require not a little, research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must taKe his tUrtl. 

Speelal. Written Information ·on matters of 
personal rather than general interest :mnnot be 
expected without remuneration. 

SelentUle A.merlean Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 

MI���I. sent for exanUnation 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 .urface of the earth, would the magnetic attraction 
of the north pole attract�he 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, bllt such pull would.be very small 
compared with that of gravity. 

(2) J. M. asks how to polish bullocb:s' 
horns. A. First scrape: with glass to take off any 
roughness, tben use pnmicestone powder with a piece 
of cloth wetted until a smooth face is obtained. Next 
polish • with rottellBtoneJ and linseed oil. and finish 
with a piece of clean linen rag. The more rubbing with 
tbe rottenstone and oil, the better the polish. 

(3) K. S. S. asks: Is white clothing 
warmer to 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, .stlr in 
levigated ivory black 2 parts, and pour it into moulds 
of tin foil, which are afterward to .be placed in paper 
sheaths. F9r white, the same without coloriug matter. 
2: Bay rum. A. Saturate a M pound block of carbona'te 
of magnesia with oil 01 bay; pulverize the magnesia. 
place it in a filter, and pour water through it until the 
desired quantity is obtained, then add alcohol The 
quantity of water atld of alcohol employed depends on 
the desired strength and quality of the bay rum. 3. 
Brilliantjne. A. Take, of honey 1 11. ounce, glycerine 
H iI. ounce, cologne Yo 11. ounce, and alcohol 2 fl. ounces. 
4. A good razor paste. A. Take of levigated oxide 
of tiu, prepared putty powder 1 ounce, powdered oxalic 
"actll7.t 'onnce, powdered gum 20 grains, makil. into a 
stiff paste with water, and evenly and thinly Spre�d it 
over the strop. Witb very little friction, this paste 
gives a 1I1le edge to tbe razor, atld its efficiency is still 

. further increased by moistening it. 

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

(6) N. P. K. wants a receipt for tak
Ing varnish off of furniture. A. Use a solution of 
about 3 pO\ll!ds common washiug soda to a gallou of 
water. Apply this to the work with a commou paint 
brush, and afterlallowing it to stand lor:a short time 
the varnish can be removed with an ordinary still scrub
bing brush. 

(7) J. C. H. asks how to reduce Qver
Intense dry 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 iii this solution for a quarter of an hour. If 'no 
$)l:ciIig effect takes place. then wash and immerse the 
plate in a bath of: 

Sulphuric acid. ' . . . . . . . . . ..... . . . . . . .  

' 

•••• 1 oz. 
Water . . .. . . . . ..... . .. . . .. . . ... . .. . . . .. .  20 oz. 

for about the same length of time. The negative will 
bave a grayish color. 2. What is a good formula for 
ground glass varnISh? 
A. Sandarac,...... ................. 18 PllrtS. 

Mastic .••••••• : .. '. .... .... ... . ... 4 
Ether....... ..... •• .......... . 200 

\ Benzole .. . .... . . ..... . . . . ... ... 80 to 100 
3. A good cigar flavor. The followinll: is one of many 
recipes said to be used in improving inferIOr qualities 
of tobacco: Comminute cilssia bark, ,orris root, licorice 
root, ana:elica root, and rosewood. each 7 oz. Macer
ate with 4 gallollB of watel. press out the liquor, and 
compound with a solution of 2· pounds of pure salt
peter and 3M pounds of white sugar in 1H 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, tbe main shaft pulleys and belts are greatly 
charged with electricity. Can you tell me the cause 
ot it, and what effect it hM on speed of shaft? Does it 
retard it? U sO •. Is there any remedy for it? it" The 
electricity generated in belts is presumably due to the 
ben.ding of the belt 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 pointinJ: 
towardthc belt. The charge can be taken from .the 
shaft and pulley by attaching a wire to the shaft and 
thence to the water pipe. 

. 

(9) G: B. W. asks how to produce hy
drogen and. oxygen. cheaply to use

' for welding pur
poses. i..: You can. produce hydrogen by passing steal\l 
over ignited iron scrap contaiJ)ed in a "through " retort 
Or one wjth connectioUB at bOth ends. By usin.g coal 
Instel¥l.of iron you will iIl.ta mixture of. hidropn alld 

carbon lD.onoxi!\e that is jt;lst as good for your pur
pose. A very high heat is required. Oxygen can be made 
by heating chlorare of potash mixed with a quarter its 
weight of binoxide of manganese to ,a low red heat, or 
by heating binoxide of manganese alone to a very high 
heat. Oxygen. has to be used with �t care in weld
ing, as'it is liable to burn the iroll. 'Superh�ated air 
would probably be better and cheaper. 

(10) G. A. C.-See Lowe Gas Process, in 
SCIENTIl!'lO AMERICAN SUPPLEMENT, Nos. 98, 114. 53, 
atld on Water Gas con.ult SCIENTIFIC AlIl1IRICAN Sup
PL1IlIl1INT, Nos. 00,303, 398, 311. Use one square 'foot 
heating surface in boiler to 8 square feet of radiating sur· 
face for ordinary rooms, and one square foot of radiat
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 he"ting surface, in 
feet, in the boiler will give a fair average diameter of the 
main steam pipe in inches. Proportion the distribution 
to] the radiation according to int�euing pipe sizes. 
No radiator should have steam: inlet less than %: inch 
for low steam. Medium and lar!(e rad\ators should 
have 1 inch and 1� inch inlets, one less size outlets; 
1 inch pipe is the most suitable for radiators. There is 
no perceptible ddference in the one and two pipe sys
tem of radiators. 

(11) B. S. M. Co. asks (1) what receipt 
there is for stainin!( wire, or iron or steel, blue. A. The 
processes are similar for obtaining colors by a staill. 
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 a fine 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 mulDe oven. The browning of gun 
barrels is a 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 
salt, cream of tartar. and acetate of copper in 100 parts 
of 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 tbe cop
per object with it, and let it dry at the ordinary tem
perMur!) for 24; or 48 hours. At the end of that time 
the object will be found to be entirely covered with 
verdigriR presenting various tints. Then brush the 
whole, atld especially the reliefs, with a waxed brush, 
atld if necessary set the high reliefs with hematite lor 
chrome yellow or other suitable colors. Ligbt touches 
with ammonia give a blue color to the green portions, 
atld carbonate of ammonium deepens the color of �he 
parts on which it is laid. 

(14) G.' C. F.-The North American 
magnetic pole is in about 73�0 north latitude and \Mio 
west longitude, moving west. Its greatest elonJ:ation 
is supposed to be about 33°. As only about M of a 
revolution of the magnetic pole has been noticed, it 
is yet uncertain whether it completes a revolution or 
is only vibratory. It is supposed to occupy the point 
of most intense cold. What connection the two phe
nomena have is not yet known. The variation of the 
needle for New York for 1887 is SirM,0 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 subject. 

(15) J. H. V. asks the greatest number 
of tons it would be safe to pull up an incline of four, 
inches to the foot with a scven-eightb inch diameter or 
No.9 steel wire cable. A. 15 tOllB. 

(16) G. B. asks a varnish for protecting 
fence wire. A. Use well boiled linseed oil, properly laid 
on; if necessary, color with umber. 'l'he iron should 
be lIrst well cleaned atld freed from all dust aud dirt; 
the oil should be of the best quality and well boiled, 
without lithargc or any drier being added. Asphalt 
varnish or coal tar m�y be used tnsteed of the above. 

(17) L. F. M.-If an attempt were made 
to use the Bouse telephone to talk, the Bell Company 
would treat it as an infringement of their patent. It 
will talk if constrncted in accordance with the patent. 
If a microphone trallBmitter was used with it. the claim 
of infringement by the Bell Company would be by so 
much the more ratified. 

(18) J. L. P.-The �acuum system of 
propulsion 'described by you does not take into ac
count the theory of equality of action and reaction. 
The vess�1 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 heatiug surface is calculated per 
horse power on a boiler at 60 pounds pressure, the 
types m�de us say 150 instead of 15 square feet. The 
latter figure is large, but is not out of the way in a 
small plant with such engines as are most-frequently 
used, although with better �filciency the heating' sur
face may be reduced to as low as 6 to 12 squ!U"e feet 
per horse power. 

(20) N. S. B. asks: How can'l quickly 
atld inexpensively freeze water in a bottle. what freez
ing mixture to use, and what sort of an apparatus to 
employ? A. Nitrate of ammonia and water Is 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. Add an equal 
weight of nitrate of ammouia. Stir well. A sec:ond 
treatment of the chilled bottle may be necessary; or 
what is better. if you can cool enough water to use as 
the solvent for the second portion of nitrate of soda. the 
work will be better done. Probably chopped ice witb 
one-halt Its weight of salt would be cheaper and better, 
atld two �uccesslve applications should effect the 
�lt. Almjsture of.5 -P&�ts nitrate of ammonia. 6 
parts sulphate of so� and 4 pal'ts dilute mtric acid 
is exceedingly powerful., .Use wood. as . far 118 possi
ble for the outer vessel,aad metatfol' $baUmer. G1au 
will probably break, 

INDEX OF INVENTIONS 
For whleh Letters Patent of tbe 

UilUed States were Granted, 

February 15, 1887, 

&ND EA.CH BEA.RING THA.T DA.TE. 

ISee note at end of list about] copies of these patents. ] 

Air, apparatus for drying compressed, G. R. Cui. 
IIngworth . .......................... . ...... ..... .. .  357,703 

Alarm. See Burglar alarm. 
Alarm attachment for door knobs, W. P. Allison .. 357, 887 
Amalgamator, electric, T. H. Trauernicht ......... 358.002 
Animal trap, T. B. Zeller . . . . . . . . . . . . . . . .. . . . . . . . . . . .  357, 600 
Axle arm, subsidiary, lIoepfner &; Wuest .......... 357, 828 
Axle box, railway, Marshall &; Bates .. . . . . . ... . .. . . .  357, 721 
Axle boxes, dust guard for car, A. 1,. Cushman ... 357.656 
Axle, car, 1. W. Lewis . . . .. . . .. . . . . . . . . . . . . . . . . .. .. .  351, 612 
Axle lubricator, W. O. BanflIL ....................... 307. 566 
Axle lubricator, car, C. H. Kock et aL. . . ... ......... 357, 835 
Axle lubricator. car, E. Pynchon et al .. ......... .. . 357, 999 
Bag. See Tobacco bag. 
Bale or package tie, J. B. 'l'aylor . . . . . ' . . . . . . . . . . . . . . .  357, 8.7 
Bale tie, W. O. G unckel. ........................ •... 357, 989 
Ball and socket jOint, H. M. yale ... . . . .. . . . . . . . . . . . . 357.H9 
Barrel staud or swing and counter suppurt. com-

bined, I. G. Pollard .............................•.• 357, 940 
Battery. See Galvanic battery. 
Bed bottom. spring, G. Stelnson ... .... . ............ 357, 7 95 
Bedstead, Invalid, C. L. L. Emery . . . . . . . . . . . . . . . . . . .  357. 586 
Bell. electric alarm and signal, S. H. Short . ....... 357, 865  
Bell, pne'umatic, E. J. Colby ......................... 357, 699 
Bit. See Bridie bit. 
Blackboard, revolving, Lykens &; Rodkey . ......... 357. 607 
Blasting out rock corners, Murdock & Knox .... .. .  357, 7SO 
Blind, Inside, J. W. Anderson .. . . .. . . ...... .. .... .. , 357, 888 
Block. See Hat black. Pulley block. 
Board. See Multiple switch board. 
Boat slide, marine, H. H. Schaefer,. ..........• , . . .  85'j, 790 
Boller. See Wash boiler. 
Boiler attachment, E. F. Barber . .. _ . ... .. "' •....... 357. 891 
Boot crimper, E. B. La �'ollette ....... , . . . . . . . . . . . . . 357, 836 
Boot or shoe heel trimming machine, C. H. Trask 357, 739 
Boot or shoe insole, W. H. Russell. ..... ... ......... 357, 9 42 
Boot or sboe sole atld heel trimming machine, C. 

H. Trask . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . .  d57,7.l8 
Bottle stopper, C. De Quillfeldt .... .. . . ..... .... .... 357, 909 
Box. See Axle box. Fare box. Journal box. 
Brake. See Car brake. Electro-magnetic brake. 

Wagon brake. 
Bridge gate, ' swinging. Svaclna &; RadL. ...... .. . . . 357, 796 
Bridge, swinging, R. W. Smith .................•.•.. 357. 638 
Bridie bit. F. Monier ..........••••••............... ... 357, 888 
Brush, shaving, J. L. IErsklne .......•...•.... ....•.. 357, 983 
Buckle, J. Hazelton ....... .. . ..... ................. ' . . .  357.597 
Buckle, G. W. Moores . . . . . . . . . . . . . . . . ... . . . . . . . . . . .  357. 685 
Buckle, girth, G. W. Moores . . .... ... ............... 357, 684 
Buggy boot, H. W. Ransom ....................•..... 357, 600 
Burglar alarm, C. IAlmberty . . . . . .. .. . . . . .. . . . . . ... . . .  367.83 7 
BIl_Iar alarm. electric, 111. E. Carr ............ , .. , •• d57, 815 
Burial casket, J. H. Bootes .......................... 358,00T 
Burner. See Gas burner. Lamp burner. 'Vapor 

burner. 
Butter tub, J. McAdam ......... ......... ... . . 357,935, 357, 986 
Button fastening staple, G. W. Prentice . . ......... 357, 626 
Buttons, machine for drilling holes and .plowlng 

. 

grooves In, D. B. Shantz . . .. . . . .. . . . . . . . . .. . . . . . .  357,861 
Camera. See DUfraction camera. Photographic 

camera. 
Capstan, J. B. Spooner ............................... 857,871 
Car brake, Ii. F. Card . . . . . . . . . . . ....... . . . . . . . . . . . . . .  357,97 6 
Car chain, G. Brooks . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  357.57 0 
Car, convertible freight, W. �'. Mossop ........ ..... 357. 937 
Car coupling.' S. F. Green . . . . . . . . .. . . . . . . . .. . .. . .. . .  357,957 
Car coupling. F. Hardy ........•••••............ ...... 357, 924 
Car coupling, J. T; Pope .......•••••.•....... ....•. ... 357, 7 85 
Car seat, R. R. Pe ase ..... ....•••••••... 

; . . . . . . . . . . . . .  357,628 
Car starter, Butler &; Llgibel . ....... .. .. . . . .. . . . .. . .  357 , 759 
Car wheels, manufacture of forged, J. Comn ...... . 357, 980 
Cars, derailing and replaclnl! attachment for 

street, Hennig &; Rettig ...•............. ......... 357, 827 
Cars, draw head for railway, J. A. Brill .. . .. .. ... ... 357,812 
Cars, running gear for railway. G. M. Brill .• ...... 357, 81 1 
Cars, safety guard for railway, E. A. Wescott ..•.• 357, 800 
Cards, machine for grinding haud, W. S. Burton .. 357. 97 5 
Carrluge, baby, C. M. Banks .......•.................. 357,566 
Carrier. See Pool table ball carrier._ Sheaf, car-

rier: Trace carrier. 
Case. See Cigarette c'ase. 
Cash Indicator and register, W. L. Horne .. . . . . . . . .  357, 959 
Caster, J. S. Dignam ................................. 357. 764 
C .... ter, W. P. Tracy . . . . . . . . . . . . . . . . . . ... . . . . . . .. . . . . .  357.945 
Cattle tie and halter. G. D. Muuslug . .. . ......... ... 357, 728 
Celery, blanching, H. 'G. Lee ................. ........ 357, 610 
Chain, drive, N. P. I,evalley . . . . .. . . . . . . . . . . . . . . . . . . . .  357, 6H 
Chain, sash, G. T. Moore . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  357.620 
Chains, etc., testinll tensile strength of, W. Kent. 357, 7 15 
Chair. SeeFoldlngchalr. Railway rail chair. Re-

clining chair. 
Check rein, harness, P. A. Smith ................•... 357, 7 94 
Chlorine by electrolysis, obtaining, D. G. Fitz-

Gerald ................ . ...... .. ................ ... 357, 659 
Churn, E. S. Gibbs ..... ......•.......... ....•......•.. 357, 861 
Churn; E. H. IllZer . .... . . ............... ............ .. 357, 602 
Cigar machines, feed regulating device for, J. 

Prangley . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  357, 734 
Cigarette case, F. S. Kinney . ... ... < •••••••••••••••• 357, 997 
Clasp. See Rope or lIue clasp. 
Clasp, E. E. &; J. S. West ..• ...•..•. ....•..........• 357, H7 
Clasp bodies, maklug, J. H. Doolittle ............... 357, 910 
Clay reducer aud dislutegrator, W. Burkman . . . . . .  357, 973 
Clipping machine, hair, L. S. 'Lee . ................... .  357, 7 18 
Clock system, electric, T. J. Zoeller . . ; . . . . . ... . . . . . .  357, 885 
Clod crusher, D. Lubin ..................... 357, 842 to. 357, 844 
Cloth board and tag therefor, J.'W, Jones . . . . . . . . .  357.604 
Clothes drier, C. D. Hawkins ........................ 357, 926 
Clutch. friction, D. R. Kinyon . ......... ...... ....... 357, 608 
Coal or rock drill. J. L. Williams . . . . . . .. . . . . . . . . . . . .  357, 7 48 
Coin counter, P. E. Sarsfield .. . . . . . . . . . . . . . .. . . . .. . . .  357, 635 
Collar fastener, horse. B. M. Johnson ........ ..... • 357, 831 
Colter aud jOinter, roller, D. A. Moon . . . . . . . . . . . . . .  357, 848 
Commode, chair, E. S. Farsou . .. . .. . .......... ....... 357, 91' 
Copy holder. priuter's, G. W. Batlta •••••••••••••••• 357. 898 
Cork retainer, Heinig &; Leldlgh ..............••.... 357, 825 
Corn, apparatus for separating germs from, G. S. 

&; R: W. Gra ves: .................... . ... . . . . . . . ... . 357.708 
Corset, T. S. Gilbert •••••• � ••• ; ...... . ... : •••••••••••• 357.917 
Cotter ke)..-W. P. Brown •••••••••••••• : ••. ; .....•.••. 357, 813 
Cotton beater. T .  Oldroyd •••••••••••.••••.. ' . . . . .. . . . . 357.7 83  
Counter stUfeuer,G. H .  Briggs •••.. , ...... ' • . •••.. 357,901 
Coupllug. 'Bee <rat coupling. HOle or pipe coup-

liug. Pipe coupling: Thill couplirig. 
CrollSCiver atItch. N. COrt.: ....•......•..........•.... 

'
957, 952 

CrIlOIlIle, cap and gulllll, C. C. Horn ...... . ....... 1167,91!8 
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Crusher. See Clod crusher. ,stone, atld ore 

crusher. 

Cultivator, M. G. Graham ...• , •..•••••••.••..••...••. 357.76'1 
Cultivators, beam coupling for, G. Moore ...... ". 357,721 
Curtain fixture, W. C. Kantner ........... •......... 957,7U 
Cutter. See Heel trlmmlug machine cutter. 
Cutting and fitting garments, M. y. Coleman .•.••• 357.762 
Cyclometer, J. Butcher ........ , . . . . . .  "" . . . . .. . . .  81>7, 7 58  
Damper mechanism, automatic, E. C. Mason . . . . . .  857ilj22 
Dental anodyne or local aUlllsthetlc, R. H. Peak . .  957, 784 
Dlfl'raction camera , J. Vansaut ................•..... 351,146 
Digger. See Potato digger. 

Door hanller, Cogger &; Hamlin ..................... . 357,580 
Door hanger tracks, support for, S. M. Stevens ... . 367,969 
Drallj(ht equalizer, J. E. JohllBon .. .......... . ....... :l57, 832 
Dredging machine, J. E. Walsh .........•......••.••. 357,8110 
Drier. See Clothesldrler. 
Drill. See Coal or rock drill. Grain drilL Rock 

or coal drill. 
Drilling machine. Allen &; Henrie .•••••••.•••••••••• 361,801 
Eaves trough, W. A. List . . . .. .. ....... ... .. ........ 957.839 
Eaves tl'ough, G. W. Taylor ...... .. ..... ......... ... 357, 876 
Electric brakes, circuit system for, G. F. Card • . .. 367,700 
Electric currents, device for regulating the flow 

of, E. T. Starr . . . . . . . . . . . . . . . . . .. . .. .. . .. . . . " . .. . .  357.873 
Electric generator. dyuamo, J. W. Easton ......... 1l57.705 
Electric heater, W. L. Burton .......... .. . .... ...... &' 7 ,572 
Electrical circuit. J. F. Mehren" . . ...... ............ 357, 7 26  
Electrical signal device, W .  Hand et al .... .. . ...... 1l57,922 
E!ectro-magnetic brake, G, F. Card . . . . . . . . . . . . . . . . .  357, 576 
Elevator. See Water elevator. 
Elevator attachment, W. E. Nickerson .... . ... . .... 35';.938 
End gate, wagon, F. D. Frisbie . . " . ....•. . . . .. .. .  ' " . 357, !l85 
Engine. See Paper pulp or rag engine. Quadru-

ple expansion eOl:'ine. Rotary steam engine. 
Steam engine. Traction en�ine. 

Evaporator, W. F. Lambert ......... ..... .. . ..... ... 367, 77 5 
Excavator. wheel. F. Plumb ..............•. "., •.... 357, 939 
Eye bars, die and connection for making, J. F; 

Kingsley ..• . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  957,883 
�·abrics, apparatus for cutting and 'groovlng, W. 

E. Daniels, ... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  957.583 
Fan, rotary, F. W. Ehrsam ..••••.•...•.••••••••.••..• 957, 912 
Fan, rotary. P. Murray, Jr ...... ...•.....•..... 

' 
. . .. . .  367.731 

Fare box, T. L. Beaman . . . . . .. . . . . .  , . .. . . . . . .  85'j, 'j55, 357.'156 
Fare regrster, J. W. Meaker . . . . .  " . . . . . . . . . . . . . . . . . . .  957, 726 
�'ence. Coats &; Jay ... . . .. .. . . . ... .. . . . . . . . .. . . . . . . .. . 357.979 
Fence, N. &; R. S. VanHorn ... .. . . . . . . . . . . . . ...... . . .  367.745 
Fences, machine for making. L. GabeL .•.....•.•••. 957, 916 
Feed water heater. F. M. Ludlow .....•••••••••••• ; . 367, 934 
Fender, G. S. Blakeman . . . . . . . . . . . . . . . . . . .. . . ..... . .  957, GM 
�'Ile, C. E. Darrow ................................... 

' 

•• !l58,006 
Filter, G. F. W. Begemann .. . . . . ..... � •• :� •• �u . . .... . 857, 85'j 
Firearm, elec�ric, W. L. Horne . . . . . .  0 .... ........ ... 357, 960 
Firearm having automatic brace for tbe breech-

block, N. D. Fol.om .. .. .. .. ... ........ ........... 357, 660 
Firearm, revolving, J. C. Howe ....... ..... . . .  : .•. . • .  357, 7 10 
Fire extinguisher. J. Clapp .••.. . .. ..• " ..... . . ... : •• 

'
957,81 7 

�'Ire extinguisher. automatic, 4. F. Letson ........ 357, nll 
Fire extinguisher, automatic, Stillson &; Prescott. 357, 692 
Fireplace heater, A. H. Hewitt ...•..............•.... 957.992 
Fires, means for the extinguishment of, W. S. 

Gray ... ................ " .............•.........••.. 957, 98'1 
�'Ishlng reel attachment, E. Grillln. ........ ... ••. ••• 957, 1*18 
Floor. stable, M. St. German ...••••• :; ••••• , . .. ...... 357\876 
Flower pot, G. A. Burrough ...•••••.•••.••••••.•• : ••. 367, 698 
�'og horn. G. White" .......... .. .... .... .. ........... . 957.8!r.I 
�'olding chair, E. L. Gaylord" . .. ........... .. : •.•.. lI67,591 
Frame. l:!ee Spinning frame. Tobacco w�on., 

frame. , ' . 
Fruit picker, J. R. Hunter ..... .......... ..... . ... _ •• .35:1,'i'!0 
Furnace grate, boiler, R. S. Watson .••••• ;: ••••• : •. '358,006 
Gauge. H. Price .. .. " .. .... ... . . . . . . . . . . . . . . . . . . . . . .. .  957, 628 
Galvanic appliance, sanitary. P. H. Vander 

Weyde..  . . . . . .. .. . . . . ... . .. . . . .. .• • ••.•••. . . •. •.. .•• 357.64 7 
Galvanic battery and apparatus coun.ected there-

with. Upward &; Prldham . .. .... .... .... .. . . .. ... 357, 646 
Game of baseball. home base for. B. M. KeaUn" •• 35J, 875 
Garment fasteuer. I. Morse .....••••..•.••••••••••••• 357,621 
Garments, device for renovating, A. Shauley •••• •• 367, 791 
Gas apparatus, valve for, W. T. Bate .•••••••••• ••. 357, 896 
Gas burner, self-closing. S. D. Locke .••••.....

.
• ,",' 357,840 

Gas generator, carbonic acid. J. F. Beblmer .•••••• 357.69Ii 
Gate. See Bridge gate. End gate. 
Gate lock, M. B. Mills ....... ... .... . ............. . .  357.779 
Gearing, changeable speed. Kirkpatrick &; Martin 357, SU 
Gearing, universal jOint, J. J. Greenough ..••...... 367.594 
Generator. See Electrie generator. Gas gene-

rator. 
Glass, dish or plate, E. Porrera ...... .. .. .... ..... ... 357 ,689 
Glass, etc., mould for moulding articles of, J. G. 

Sowerby ••••••••..••••••..••.••••.••••••...••.• t •••• 857, 887 
Glassware, apparatus used In fire polishing, J. G. 

Sowerby ................................. ..... ..... . 357, 868 
Globe for educational purposes, collapsible, C. B. 

Hlte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . .  957.9iK 

Governor for controlling the supply of fluids. A. 
&; J. Darling. . . . .. . .. . .. . . . . . . . .. . . . . . . . • . . .•. . . ... . 357,'168 

Governor, steam engine, D. R Dugar . . . . . . . . . . .. . .  857, 585 
Grain binders, tension device for, O. Cooley ....... 357. 581 
Grain drill, W. H. Newton ... . . . .. . . ... . .. . . . . . ... ... . 367,950 
Grain drills. seeders, etc., spring hoe_for. B. B. 

Sheldon .. .. .............. . .. .... .. ...... ....... ... . 357.862 
Grinding mill, C. G. �'reeman ...••••.••••••••.. : ....• 357,767 
Grinding mill, L. D. Harrison . ... .................... 357,\126 
Grinding rolls, roughening and corrugating the , 

surfaces of, H. 8tanley . . . . . ....... ..... . . . .... . 367, 872 
Guard. See Mustache guard. 
Gynecological stirrup, C. H. Von Kline ..••....•.••. 357. 694 
Halter. Thummel &; Mitchell ............... ........ . 357. 643 
Halter snap, G. M. Stout' . . ... ...... :: ............... : 357.1lU 
Hanger. See Door hanger. , 
Harness mounting, E. R. Cahoone .................. 

'35 7,5 75 
Harness pad, E. T. Covell ..••••••••••••••••.••••••••• 357,981 
Harrow, J. G. Eberhart .........•.....•...•...••••••• 357.911, 
Harrow and cultivator. comblued, C. Hayes .•••••• 357. 928 
Harrow, disk, D. E. McSherry .....•• ••• : ..••••• • :; 357, 724 
Harvester, J. C. McLachlan .. . .. ..... .. : .......•..•• 957, 616 

Harvester canvas belt buckler, J. W. Tucker •••••• 357,6« 
Harvester. corn, J. T. Hess .. . .. ... .... . . . . . . . . . . ... 357.673 
Harvester. grain, A. Stark . ... ........ ..... . ......... 367,640 
Harvester ree� J. Giles .. . . . . . . . .. . . . . . . . . . . . . . . . . .  :. 957, 1l62 
Harvester reels, adjustment for, J. Gilbert ........ iIM,822 
Hat block, Howe &; Fry ........ ..... ..... ...... ..... . 357,996 
Hay sling attachment, P. A. Myers ...•............. 357, 00i 
Head rest. T. Ferry . . .. . . .. . .. .. .... . . ..... . . .  , .. . .. . .  357,915 
Heater. See Electric heater. Feed water heater. 

. 

Fireplace heater. Hot air heater. 
Heating apparatus, J. G. Sm ith .•.•.•• .......•••••• ll67,7110 
Heel and toe protector, G. H. Jones ••••.•••.••••••• 367,772 
Heel rands. forming, F. E'. Raymond, 2.1- ...•...••.. 867,T;J!j 
lIeel trimming machine, C. H. Trask . .  '" . . .  361.7tO, 357,7U 
Heel trimming machine cutter, C. H. Trask .•• '_" SII7.7� 
Hide stretcher, H. G. Landers ...•...•.•• , ••••••••••• 367,(Q) 
Hoeing atld raking'machlue, D. Lub lu , ............. 367,8'1 
Hoes, method of aud apparatus for maklUl!, G. B. 

' 

Ely •••..•....••••.• 

' 

...•..••..... , .................... il§7.1tl(1 
Holder. See Copy holder. Rein holder. SaIIh 

holder. 
Hook. Bee Whlmetree hOOk. 
Hose Or pipe coupllng, B. ,E. Ismoud ... .. ... . � ... . " �,IDI 
HOBe reel;automaUc, D. T. Boyle ..••••••••••••••••• 3«1.900 
Hot alr beater, Y(. H. Halus ......................... 367,_ 



Husking pin. C. Arnold . ... . . ... . . . . . .. . . .. . . . . . . . . . . .  857.!J.18 Safety pin. Bailey & Porter . .. . . . . . .. . . . . . . . . .. . . . . .  857.891 
Hydraulic motor. P. MlllTaY. Jr . . . . . . . . . . . . . . .. � . . . . .  857.732 Sash holder. A. T. Church . . . .  : . . . . . . . . . . .  : . . .. . . ... :. 857.578 
Indicator. See Clash Indicator; 

. , " - ' Saw guide; J. W. Maxwell . . . . . . . . . . . . . . . . . . . . . . . ..... 851.678 
Inhaler. Hood &, Reynolds . ... . . . . . . . . . . . . . . . . . . . . . . . .  857.000 Elaw gummer and sharpener. A. C. Eldelbacl1 ... . . .  857.912 
Inhale .... 1!l.·W.· Meader: . . . . . . . . . .. . .  ·: ... . . .  , . . . . . . .. � . . 857.617 Sawmill. band. J. W. Maxwell. .. . . . . .. . . . . 357.679. 857.681 
Ironlng. llutlng. and pl;'itlng structure. 'combined. Sawmill. combined band ·and circular. Turner & 

Q. '" M, Lutz.: . . . .  ,·:. , . :  . . . . . . . . . . . . . . . . . . . . . ' . . . . . .  857,614' Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858,003 
Jack. ·See Smoke jack, ' Sawmills. carriage feed mechanism for"A. Cun-
JOint • . See Ball and socket joint. nlngham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .... ; 357,082 
Jointing anlHrimming machine. E. K.' Patten . . . . . 857,622 Saw tooth swage. D. G. Hadley . . . . . . . . . . . . . . . . . . . . . . 857.595 
Journal bearln". C. A. Streeter . . . . . . . . . . . . . . . . . . . . . .  357.781 Saw tooth swaglDg device, J. A. Shull . . . . . . . . . . . . . . 357,866 
Journal box. W. S. Sharpneck . . . . . . . . . . . . . . . . . . . . . .  '. 857.636 Sawing machine. scroll. J. W. Maxwell . . .  _ . . . .. . . . .  357.680 
Key. See Cotter key. Scale beam. F. M. Ferrell . . . . . . . . . . . .. . . . . . . . . . . . . . . .  357.65S 
Kindergarten apparatus for teaching arithmetic. Scow, self-dumping. J. S. Rogers . . . . . . . . . ; . . .... . . . .  857.857 

J. B. Badger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,889 Screw bolts, manufacture of, C. Furbish . . . . . . . .. . . 857.768 
Kneader forlndia-rubber. etc., R. Cowen . . . . ... . . .  857.700 Seat. See Car seat. 
Knitting machine. W. Roberts . . . . . . . . . . . . . . . . . . . . . . 857.681 Secondllry batteries. cut'Out for. G. B. Prescott. 
Knitting machine, circular. T. C. Chawner . . . . . . . . .  <157,816 Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.627 
Knitting machine. straight, W. Roberts . .. . . . . . . . . . .  S57,6S2 Seeding machine. Troy & Davis . . . . . . . . . . . . . . . . . . . . .  858.003 
Ladder, extensible step, F: Eo Kohler . . . . . . . .. .. . . . 857.676 Seesaw. T. D. Cashin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,577 
Ladder. step. W. F. Gordon . . . . . . . . . . : . . . . . . . . .... . . .  357,706 Sewing machine needle, C. H. WTllcox . . . . . . . . .. . . . . 857.805 
Lamp. arc. l{lan & Spurny . . . . . . . . . . . . . . . . . . . . . . . . . . .  851.774 Sewing machines, hook needle'for, O. H. Willcox. 857,806 
Lamp burner. E. H. Hickok . . . . . . . . . . . . . . . . . . . .... . . . 357,599 Shaft. crank. D. A. Woodbury . . . . . . . . . . . . . . . . . . . . . .  85Z,884 
LamP. regenerative gas. C. M. Lungren . . . . . . . . . . . .  857,962 Sheaf carrier. F'. G, Middlekaull'. . . . . . . . . . . . . . . . . .  857.619 
Lamps. ventilator and smoke bell for. T. Smith . . .  857.736 Sheet metal bending and lIanglng machine. W. 
,,atQl1. gate. S. Pugsley. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,787 Kent . . .. . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  357.606 
Lathe. metal turning. W. F. Barne .. . . . . . . . . . . ... . . .  857,567 Sheet metal. machine for forming, M. T. Durkin .. 357.765 
Lathing attachment. wire. G. Kelly . . . . . . . . . . . ... . . ' 357.605 Shells. extractor for headless. C. H. Keenan . . . . . .  857.778 
Lock. See Gate lock. Nut lock. Ships. etc.. apparatus for raising sunken. G. S. 
Loom. circular. B. Arnold . . . . . . . . . . . . . . . . . . . . . . . . ... . 857.661 Dodman; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  857.657 
Loom for weaving fabric containing wavy stripes, Shovel. See Plow sbovel. 

etc .. attachment for. G. ll'. Hutchins . . . . . . . . . . . . 857,711 Shove� M. G. Tousley . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.970 
Loom stop motion. G. F. Hutchins . . . . . . . . . . . .. . . . . . 357,712 Signal. See Railway signal. 
Looms. protective attachment for. G. F. Hutch- SiphoD. C. N. Tyler . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .  857.645 

Ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 857.713 Skate. extension Ice. C. M. Raymond . . . . . . . . . . . . . . .  857.629 
Lubricator. See Axle lubricator. Skate roller. H. B. Cobb . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  357.679 
Lubricator. J� Kaczander . . . . . . . . . . . . . . . . . . . . . . . .. . . .  857,931 Smoke jack. A. W. Quackenbush . . . . . . . .. . . . . . . ... . .  31>7.9£1 
Lumber binder. W. Baynes . . . . . . . . . . . . . . . . . . . . . . . . . . 357.810 Soda. manufacture of bicarbonate of, J. Haw-
Lumber binder. A. R. Clark . . . . . . . . . . . . . . . . . . . . ... . . .  857,818 IIczek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 9&7.824 
Malnsprmg barrels. tool for closing, W. W. Dud- Soda motor. Grafenstatt & Tweedle . . . . . . . . . . . . . . . .  857.592 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  857.584 Sole or'beel trimmlng'machlne. C. H. Trask . . . . . . .  857.U3 
Masher. potato. T. ll'. Tlmby . . . . . . . . . . . . . . . . . . . ... . . .  857,6lJ3 Speaking tube. A. S. Fontaine . . . . . . . . . . . .. . .. . . .. . 857,689 
Mattress, W6ven wire. C. W, Brown . . . ... . . . . . ... . . . 857.697 Spindle and bearing therefor, O. H. McKeldln . . . .  857.a.7 
Measuring machine. eloth. N. W. Hawkenson ... . . .  357,672 Spinning frame ·and. spindle used theretor. ring, 
Mechanical device, C. A. Hatter . . . . . . . . . . . . . . . . . . . . 357.596 C. H: Chapman . . .  '; . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  857.900 
Metal plates. maChine for bending and llanging. Spinning machine. ring. G. W. Shoemaker . . . .. . . . .  '357.864 

W. Kent. " . .  ; . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . .... . 857.716 Spinning mule. W. Hlickaley . . . . . . . . . . . . . . . . . . . . . . . .  357.000 
Mill. See Grinding mill. Sawm1ll. Spinning spindle boUlter. W. T. Catroll . . . . . . . . .. . . . 857.977 
Mlnlnll pan or settler, J. E. Paramore . . . . . . . . . . . . .  857.852 Spinning spindles. bolster for. C. H. Chapman . . . .  '857,904 
Moulding' kettles. etc .• with hinge pins. D. M. Spokeshave. S:Benson. : . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  857,898 

McLean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857,778 Spring. See Vehicle spring. 
Mop. H. H. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357.545 Sprinkler. W. Wainwright . . . . . . . . . . . . . . . . . . . . . .. . . . .  857.799 
Mop head. H. H. �a.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  357,8'6 Squares, atta'chment for, Jan8sen'& De Voe . . . . . . . 357.771 
Motlou. d""ice for conveying. J. J. Greenough . . . .  357.598 Stair rod fastener, F. A. Phlllippl. . . . . . . . . . . . . . . . . . .  857.855 
Motion. device for transforming, C. H. Kellogg . . .. 357.932 Stamp. hand, H. L. Erskine . . . . . . . . . . . . . . . . . . . ... . . . .  857,587 
Motor. See Hvdraulic motor. Soda motor. Stand. See Barrel stand. Switch stand. 
Mower. T. S. ' Br6wn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.002 Stave jointing machine'. G. W. McKim . . . . . . . . ... . . . 857.615 
Mowlnl!:·lllaclllne. S. Garvin . . . . . . . . . . . . . . . . . . ... . . . . J57.590 Steam engine. C. F. Chandler . . .  : . . . . . . . . . . . . . ... ..  1157.655 
Multiple Switchboard, W. S. Ford . . . . . . . . . . . . . . . ... .  857.821 Steam engines, Plstoll head for. J. McCart . . . . . . . . 857.777 

. Water closet. P. White . . . . . . . . .. . . . . . . . . . . . ... . . . ... .  857.80S 
Water elevator. G. M. Atherton . . . . . ... . . . . .. .. . ... 867.97) 
Water wheel or ship's propeller. M, R. BubJe. . . . . .  857.\lOO ' 
Weeding Implement. I�wn. C. Clarke . . . .. . . . . . . .. . .  857.9Q7 
V; ell ventilator, and anti-freezer for pumps, F. 

Arndt . . .  : . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . ... 857,5a. 
Wells, casing spear for artesian, J. Bole . . . . . . . . .. :. 8li7,899 
Wheel. See Water wheel. 
Wheel making machine. J. M. Ridley . . . . . . . . . . . ... . 31>7.680 
Whiffletree hook. E. Brillgs . . . . . . . . . . . . . . . . . . . , . . . . .  857.569 
Whip socket and rein holder. combined, G. E. 

Horn . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sli7.674 
Whistle. G. H. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.702 
Windmill, J. Q. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  857,751 
Windmill. D. P. Barrett . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  857.r.52 
Window. E. R. Orofut . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  357.701 
Windows. fastener for meeting ralls of. F. Stamm 367.948 
Wire barbing, machine. A. J. Bates . . . . . . . . . . . . ... . . .  357.658 
Wire manipulating tool. J. W. & N. J. Lewl .. . . . .. .  857,613 
Wire rope ways. clip for, A: S. HallIdle . . . . . . . . . . . .  857.61'04 
Wrench. See Nut wrench. 
Wrench. A. D. Gates .. : . . . . . .  ,' . . . . . . . . . . . . . . . . . . . . . . .  357.986 

DESIGNS, 
Bottle, W. R. Petzold . . . . . . . . .  : . . . . . . . . . . . . . . . . . .... . . .  17.119 
Bridie front, E. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  17.122 
Glass dish, G. L. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.110 
Panel, F. Mankey . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 17.112 to 17.117 
Rug. A. Petzold . . . . . . . . . . .  ; . . . . . . . . . . . . ... . . . . . . . . .  : . . . .  17.118 
Scarf pin or brooch. C. W. Schumami . . . . . : . . . . . . .. . .  17.128 
Stove or tange. J. Relll'ensteln . . . . . . . . . . . . . . . .  17.120. 17.121 
Violin chin res$, W. V •. Arthur . . . . . . . . . . . . . . . .. . . .. . .  17.111 

TRADE MARKS. 
Baking powder. O. F. Durney . . . . . . . . . . . . . . . . . . .... . . .  14.072 
Beans, A. B. Cleveland Company . . . . . . . . . . . . . . . . . . . . H.069 
Cutlery and scissors. H. Boker & Co . . . . . . . . . . . ..... .. 14.073 
Husks, baled. C. R. Van de Carr . . . . . . . . . . . . . . . . .  ; . . . .  14,078 
Medicinal compound for Internal and ext6rDal use. 

G. H. Rundle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.076 
Mixture for dl.orders of the stomach, herbaceous. 

C. F. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  14.082 
Musical Instruments. J. H. I! oote . . . . . . ... . . . . . . . . . . .  14.080 
Pantaloons, E. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . ... .  14,075 
Pe .... A. B. Cleveland Company . . . .. . . . . . . . . . . .... . . .  14.070 
Pine wool fabrics and preparatiOns, L. & E. Lalrltz 14.07� 
Rings, solid watch eases. and other solid jewelry, 

solid gOld linger, H. Muhr's Sons . . . . . . . . . . . . .. . . . 14.088 
Sheetlnlls and drills, brown. Russell & Co . . . . . . . . . . .  14,084 

Sleds and toboggans, coasting. Johnson, Emerson 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.001 

Soap In bILrs or cakes. Union Soap,.co . . . . . . . . . . . . .. . . 14,077 
Spool holders. S. Damelius & Co . •  : . . . . . . . . . . . . . . . . . .  14.071 
Suspenders, garters. and ar,Iilleta, Armstron� 

Manufacturing Company . .  : ..  , . . . . . . . . . . . . . .... . . .  1(,071) 

Musical instruments. motor for mechanical. G. B. Stone and ore crnsher. D. Brennan, Jr . . . . . . . .... . . .  '357,668 A printed COpy of the specillcation and drawing of 
. Kelly . .  · . . . . .  , . , . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  357.9:!S Stopper. See Bottle stopper. Vent stopper. any patent, In the foregoing list. 'also of any patent 

Mnstache guard. Brower & Conklin . . . . . . . . .. . .. . . . . 857.571 Store IIxture; S. GilZinl!:er; . . . . . . . . . . . . . . .. .. . .  ; . . . . . .  857.918 Issued since 1006. will be furnished froll! ,this office for 26 
Neck"carf. R. Barnhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357.75' Store service apparatus,E. P. Osgood . . . . . . . .. . . . . .  357,851 cenLs. In orderlng please state the number and ,date 
Nut lock. J. Rodgers . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 358.000 Stove, C. Kibler. Jr;; .. ; . ;  .. ;; . . . .  ;; . . . . . . . . . . . . . .. . .  857,961 of the patent desired, and remit to Munn & Co •• 361 
Nut wreneh. A. ·K,·"' ·&.·M, Spauldlng . . . . . . . . . . . . . .  857.869 Stovepipe crimping machine. W. J. & T. W. Broadway. New York. We also furnish copies of patents 
Oilcloth. stair and table, A. F. Buchanan . . . . . . . . . . 857.000 Wood . . . . . . . . . . . .  , . . . . .  ; . . . . . . . . . . . . . .  ; . . . . . . . . . .  857.883 granted prior to 1866; but at Increased cost, as the 
Operatln. table and lounge. comblnM. Poolman Stoves and ranges, water heating device for. R. J. spjfcifieatlons, not being printed, must ba copled by 

& Marks . ... . · . ... .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  357.688 Stirrat . . .  ; . .  ;;  . . .  " " ..  ; . . . . .. . . . . . . . . . . . . . . .. . . . . .  357,874 ' haJtd. . Ol'l{ans, coupler for reed. J. Hessle�, . . . . . . . . . . . . . . . 857.008 Str�et receiver aDd stench traIi. T. J. O'Brien . . . ... 861/l'83 '&nadlnn l>Rtenu' may now be obtained by the Pad. BOOUarnes. pad. ' Supports. adjustable foot for central. H. A. Inventors lor any of the Inventions named In the fo_ PalDt, breamer. Rooney & BurtIs . . .. , . . . . . . . . . . .  � ... , 857.sSa Smith . . . ;, . ; ;  . . . . . . . .  ;, . . . . . . . . . . . . . . . . . . . . .... . . . .  357.792 ' going list. provided they are simple. at a cost of 140 Pan. See'Mlnlng ,pan, Suspension device. G. W. Woodward . . . . . . . . . .  : . . . .  357.695 each. If complicated the cost wRI be a little more. For Paper, apparatl>s for holding toilet. O. H. Hicks . .  357.900 Switch. See ()rossOVer switch. Telephone full Instrnctlons address Munn & Co., 361 Broadway. Paper pulp or rag engine. E. H. Nacke . . . . . . . . .. . . . .  367.686 switch. New York. Other foreign patents may also be obtained. Paper stull'; engine fer euttlng or beating; etc., R: ' Switch stand. M. V. Fitzgerald . . . . . . .. . . . . . . . . . . . . . .  857.668 
Kron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 367,998 Table. See Operating table. 

Pasteboard,machlne for , scoring and cutting. H. Telegraph sounder, R. C. Rutherford . . . . . . . . .. . . . . 857.789 
L Ne.mlth . . . . . . . . . . . : . . . .. . . .. . . .. . . . . . . . . . . . . . . . .  357,965 Telephone, mechanical. J. H. Howard . . . . . . . . ... . . . 857.9116 

Pencils, rubber tip attachment for lead. E. C. Telephone. mechanical, C: M. Radford . . . . . . . .. . . . .  857.967 
Blakeslee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367.949 Telephone switch. McDOr:IOnl(h & Eldred . . . . . . . . . . 857.682 

PhotographiC burnishln" machine, W. G. Entre- Telephone use. desk for. C. A. Patterson . . . . . . . . . .  857.687 
kin.·.·," ; . ;  .. " . " . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . .  857.9b4 Temperature controller. J. E. Holmes . . . .. . . ... . . .  857.829 

PhotographiC camera, W. I. Adams . . . . . . . . . . . . . . . .  857.752 Temperature regulator;'elootrlc, C. E. Lee . . . ... . . . 857.838 
PhotographiC camera, M. Flammang . . . . . . . . . . . . . . . 857.984 Thill coupling, W. C. BurroIVS:.: . . . . . . . . .  , ' . . . . . . . .. ; 857.97� 
PhotographiC frames. vignette attachmentfor, L. Thill coupling, J. CIlI'fat'll L : . :  . : . . . . . . . . . . .  ; . . . . . . . . .  857.761 

F. Adt. . . .  . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  857,886 Tie. See Bale tie. "Bare' bl' - l>aCJta8-e tie • .  Cattle 
Picker. See Frnlt picker. tie. 

In81de l'aae, each ineerlion - - - "� cent8 a Itne. 
Back Pall'" ench Insertion - - - 81.00 n line. 

The above are charges per agate line-about e�ht 
words per line. This notice shows the width of the Ime. 
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ment. as the letter press. Advertisements must be 
received aI, publication office as early as Thursday morn
Ing to appear In next Issue. 

Picture exhibitor, A. M. Boos . . . . . . . . . . . . . . . . . . . . . . .  85 •• 757 Tires. machine for npsettlng. l; N. W.rIght . . . .. . ... 861,947 'Outting-off Saw and Gaining Maohine. Pin. See Husking pin. Safety pin. Tobllcco bllli'. W. J. Cu8se'n . . .  : . . . .  : . . . . .  : . . . ..... . .  857.962 
Pipe coupling. W. Piel . . . . . . . . . . . . . . . . . . . . . . .. . . . ... .  857.624 Tongue support; wagon; A: 'C:Ball . . . . . . . . .  : . .. .  : . . .  351,892 
-Plow, rot .. ry. H. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 357.96:l Tool points frOl)l drawing' die plates. removing 
Plow shovel. adju.table, Root & youtz . . . . . . . .. . . . .  857.788 broken;W. H. Sawyer: . . . . . . . . . . . .. . .. . . .  : . . .  : . . . .  857.860 
Plow, three-wheel riding. B. F. Butler . . . . . . . . ... . . .  857.574 Trace carrier; J. L. Glllllan.; . . . . .  : . . . . . . . .. .. . . . . . . .  367,823 
Plow. three-wheel .idlng !lang. B. F. Butler . . . . ... .  357.573 Traction engine. M: A. Chamberlain . . . . . . . . . . . . . . . .  857.978 
PlowS, pllIverizlng attachment for. W. G. Trap. See Animal trap. 
� Ketchum . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  357.607 Trap for ballns and' sinks. P. White . . . . . . . . . . . . . . . .  857.804 
Pooltab\e ball carrier, R. T. Parl<er . . . . . . . . . . . . . . . . 857.853 Trestle. extension. R. M. Walker . . . . . . . . . . . . . . . ..... 357.879 
Portfolio. S. W. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  857.808 ·Trough. See Eaves trough. 
PortfoliO and 'easel. combined. L. Prang . . . . . . . . . . .  857.625 Tub. See·Butter tub. 
Pot. See Flower pot. Tube. See Speaking titbe. 
Potato digRer. L. 'Mellet . . . . . , . . . . . . . . . . . . . . . . .... . . .  857.618 Type wrlters. lnkll1!l Pad for; E. M; Hamilton .. ; . . .  857.669 
Press. See Printing and stamping press. Type writers, lever movement for. E. M. Hamll-
Press for paCking bran. etc., C. H. Br&wne . . . . .. . . .  357,81� ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . .  857,668 
Pressure regulator, E'. M. Llvmgston . . . . . . . . . . . . . . 857.7� Type Writing machine. E. M. Hamilton. 
PrIce litlt. feed dealer's calculated. S. A. Green- 857.866. 857.667. 350.671, 857.9�. 367.921 

lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  857.688 Type writing. J. H. Waite . . . . . . . . . . . . . . . . . . . . . . ... .  sc,7,878 
Prlntln.o: and stmnplng press. W. N. Wheless . . . . . .  857.801 Type writing machines. journal bearing for. E. 
Printing machine. perfectin!l. J. T. Hawkins . . . . . .  857.927 M. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 857,665 
Protector. See Heel and toe protector. Rein Type writing machines, paper carriage feed mech-

protector. aDlsm for. E. M. Hamilton . . . . . . . . . . . . . . . . . . . . . . . 857.670 
Pulley block; Swalwell & Moore . . . . . . . . . . . . . . . .. . . .  857,641 Umbrella fastener. H. Rosenberlr . . . . . . . . . . . . . . . . . . . 857.868 
Pump head. J. Q. Adams . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  857.750 Vapor burner. W. Wainwright . . . . . . . . . . . . . . . . . . . . . .  857,7l!8 
Pump; "Inmber's force: J. H. Lawless . . . . . . . . . . . . . .  857.717 Vehicle. W. K. Fraley . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  857.906 
Pumps.·!ournal box for rotary. B. F. Taber . . . . . . . .  3Ii7,197 Vehicle sprlnll'. S. A. Bailey . . . . . . . . . . . . . . . . . . . ... . . . .  857.753 
Puzzle. J: W. Hanson . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  857.923 Vehicle. spring. L. M: Fitch . . . . : . . . . . . . . . . . . . . . ... . . .  857,800 
Quadruple expansion eng ne. H. See . . . . . . . . . . . . . . .  857.968 Vehicle. spring, H. A: Moyer . . . . . . . . . . . . . . 857.780 to sc,7.782 
Rallwa,. ... pparatu.; cable, H. W. McNeill . . . . . . . . . . Bli7,723 Vehicle, two-wheeled, Eo W. Baxter . . . . . . . . . . . . . .. .  357.809 
Rallwaycr"sslng. W. S. East . . . . . . . . . . . . . . . . . . . . . . . .  357.704 Vehicle. two-wheeled. 1. Bluford . . . . . . . . . . . . . . .... .  357.972 
llaIlway frog. BurDett & De Lisle . . . . . . . . . . . . . . . . . . .  857.951 Vehicles; 'harness attaching device for. T. J. 
Balhray rail chair. A. J. Moxham . . . . . . . . . . . . . .. ' "  857.849 Hou"hton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  1157.600 
ltaUway signal. electric, Eo D. Wells . . . . . . . . . . . . . . . .  857.881 VelOCipede. C. 'E. Duryea . . . . . . .. . . . . . . . . . . . . . . . . . . . .  857.819 
llaIlway. single track. Wright & Roacb . . . . . . . ... . . .  357.64.9 VelOCipede. D. H. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 3.�7,691 
Rangeor'cooklng stove, G. H. Holliday . . . . . . . . . . . 1167.929 Vent stopper. E. G. Gosch . . . . . . . . . . . . . . . . . . . . . . . . ... . 857,919 
Reclining ehair, C. F'erst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357.955 VeDtilator: ' See Well'velltllator. 
Reel. 'See Harvester reel. Hose reel. Vessels, light suppOrtln/r apparatus for. W. H. 
Refrigerating safe, combination. J. E. Holmes . . . .  857,880 Hooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , ' 357.708 
Refrigerator, W. W. Dunn . .  , . . . . . . . . . . . . . . . . . . . . . . . .  357.953 Veterinary remedy,'J: A. Sewall . . . . . . . . . . . . . . . . . . .  iI58.OO1 
Register. See Fare·reglster. Voltaic batteries; manufacture of plates or ele-
RegUlator. See PreBlSure regulator. Temperature ments for. Tasker & Jones . . . . . . . . . . . . .  : . . . .  : ... . 857.612 

regulator. . Vulcanizer. G; B. Snow . . . . . . . . . . . . . . . . . .  : . .  . .  . . . .. ... 857;6:19 
Rein holder. M. R. Heatherly . . . . . . . . . . . . . . . . . . . . . . . .  857.991 Wagon bl'ake; automlltic, M. Spencer . . . . . . . . . . ....  857.870. 

Special Mllchlnes for Car 
Work. and the latest Im
proved W o o d  W o r k i n g  
Machinery of all kinds. 

C. B, Rogers &. CO" 
NORWICH, CONN., 

AND 
109 Liberty St., N. Y. t;ttalJDAWAEALIlISA 

C WOWN iViavi 0 WIi' CALDWEI.L'S SPIRAl. STEEl. CONVEYOR, 131-133 WeOl Wa8binaton St., Uhicaao, ·Ill 

ICE-BOATS - THEIR , CONSTIlUCTION 
and llllUlagement. With working drawings ··dEtalIs. and 
direetlons In full. Four engravIngs. Show:�ode of 
construction. Views of the two fastest Ice- boats 
used on the Hudson river In winter. By H. A. orsfalJ, 
M.E. Contained In SCIE!i'TIFIC AMERICAN SUPPLE
MENT, 1. The same number also contains the mles Bnd 
regulations for the formation of ice-boat clubs. the sail
ing and management of lce-bo ats. Price 10 cent .. . 

B I T Sqnare, Ovnl. or Ronnd Smooth Hole. l1'or carpenter, cabinet, and pattern work . • � In. 500., set $4.00, mailed free. Bridgeport Gun Implement Co., 17 Maillen Lane. N. Y. 

�: 
Wiley & Rn88ell Mf'a Co., Green8eld, Ma8 •• 

• PERFECT . 

. [MARCH 5l [B97·· 
"Moral : Insure in The Travelers." 

Company of Americjl., 

LAR C EST I N  T H E  WOR LD. 

ALSO, 

Best of life Companies. 
A C'd t P I'c' only $5 per year to ProC I en 0 l ieS, fessional and Business 

Men, for each $1000. with $15 Weekly Indemnity. 

Acc'ldent Tl'ckets 25 cents perday. $4.50for 
, 30 days ; for Sale at all 

Local Agencies and Leading Railroad Stations. 

ALSO THE 

B ·  t L't P I' in the market. IndefeaBies l e o ICY ble. Non-forfeitable. World
wide. 

Paid Policy Holders, $13,OO O,Oflft 
'Pays ALL CLAIMS Without DiBcount, and iril

mediately upon receipt of satisfactory proofs. 

Assets, • •  $9,1 1 1,000 
Surplus, . $2, 129,000 

--...;... 
JAlIIE8 G. B!'l"IEKSON, BODNEY DENNIS, 

PresIdent. Seeretary. 
JOHN E. 1II0BBIS, Ass't See'r. 

Drill ' Presses, Chucks. Drills, 
Dogs,and machinists' and ama
teurs' outfits. Lathe$ on trial. . 
Catalogues mailed I ,oiin�:,��:i��c;;'iI��I'��1I 

165 W. 2d St •• ( 
EXCELLENT BLACK COPIES of an1/tJilng Wri� of drawn with a'lllJl Pen (or Type Writer) by the Patent. 

AUTOGOPYIST .Only equalled by 
LIthography. 

SpeCimens Free. 
AUTOCOPYIST Co., 3 �'homas Street. New York.. 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting letters to the editor olthe SCIENTIFIC! 
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faster than the wind which propels them. llinstrated 
with 10 explanatory diagrams. Contained In BcmNTIFII1 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To be had at this olllce and from all neWSdealers. 

ELECTRICAL Edward r·  Th.mpson� Solicitor 
• of E1ectncal Patents, � Beekman 

Street. N. Y. Write for testimonials and instruL-tlons. 

(JORRUGATED copper gaBkeu (pa
tented). used in pl!\ee of lubber or other d ... · 
ttruetible pae1dDK8 fol' coDDeetinjt' dauge 
pipes, e,liDder heads, steam eb8lta, etc. 
Thia guket is not injured by.team, oU, 01' 
acid .oluttons. U. S. Mineral Wool 
(JompSDl', 22 (Jol'tlBDdt St •• N. Y. 

1�)�1 HAMMERS D.OP 'O.GJ.c., ..... .$IiIeI " Pa. \!rat C 
� ...... \ " , 

Branch Olllce and Factory. 230 Center Street, New Y.orJr. 

Reln hoider. C. S. Whiston . . . . . . . . . . . . . . . . . . . . . . . . .  857,9(6 Wagon frame. tobacco. J. T. Prescott . . . . . . . . . . . . . .  357.7811 ' 
Rein protector. D. Leith . . . . . . . . . . . . . . . .. . . . . . . . ' . . . . .  857.776 Wagon running gear. J: H. Whiting . . . . . . . . . . . . . . . .  857.882 
Rein snpport; W. F. Heney . . . . . . . . . . . . . . . . . . . . . . . . . .  857.826 Wagon�. weighing attachment for. A; H. Patter. NEWSPAPER FILE � New Catalogue of Valuable Papers 
Rock drtlllng devlce. T. MurdOCk . . . . . . . . . . . . . . . . .  857.729 , son.·  . . . . .  ; ; . ; ;; : :  . . . : . . .  : : : : : : :.: : : : . ; ;  . . . . . . . . .... . . .  857.851 The Koob Patent FIle. for ' preservlng newspapers, Bock or·coal <hiiJ; J'. Sheib . . . . . . . . . . . . . . . . . . . . . . ... . 857.687 WardrObe. portable, M. B. Cl!tfBtman . . . . . . ... . . . . . . ,l!57.006 m::r:\ne •• and pam�b1ets. has been recently Improved Bollet. SeeSkBt'H'oller. Wash boiler,M. Bart:llll .: :: . .  ;:: .. : . � . . .. . . . . . .. . . . . . 857.1l9G �r�����vTIP��Tr!�'i'cT!i't��p�;��g,., � Roofs, stan�SeBm;f6r sheetmetal. F. E. Sagen- Wash�ng macblne;G. HIJ�";;' ' ' ' ' ' ' ' ' '' ' ', . � . . .. : 

.
. . .  367,801 ZlIed for,the low price of $1JiO by mall. or $1.25 at tlie 

dorph . . . . . . . .. , . .. . . . . .. . . . . . . . . . . . . . . . . . . . . ..... : . .  857:� Washmg maChi'll'; L; Pent .. ... .  : . .  : . . . .  ,'; . . . . .. ;, . . .  l!57.966 "�C�RI�l"N;" ��I:�del����': 
Bope or line cIaap, .A.. J,.,Plttiey.:  . . . .  : . . . . . . . . . . . . .  857,S5/1 Wasblng machine. C. W. Turner. Jr . . . . . . . . . . . . . . . . . �.7" I eftry one 1Jho ...... to )lnl8en'e tli8�; Jl.ot.aIy.1Iteam engtne,"Bb8Ye11ek &  W7JlIl . . .. . . . .. . 857,868 Watch, �t WlndtDII and laettlng, D. H. . ,.6.ddrella . . , ' . . 
ltota& ateam�e,J_'JI. WhltDe7� .. , .. ..... � •. 3117. ' . Church . . . . . . . . . . . .  ; ; . . . . . .  ,.,,; : ,  ........ , .......... 1IIIT.9OI! lItT.IJr � CO... .  . . .  ...., .... U. 0. a.Bar .............................. _ .. " Water clont; J. CIUl'ord.... ......... ................ ... l"alIUI1len lkIU(;s'1lftO AIIftWAJI-

© 1887 SCIENTIFIC AMERICAN, INC. 

contalnediil 8cIl!lNTIFICAIIIl<1<ICAN SUPPLBIIENT. _t ff'eeof charge to any address. 
MUNll '" CO .. 001 Broadway. 1!j' Y 
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IMPORTANT BOOKI 

ON 

Mlt&l:,Met&lWarking, Mlt&l Mining 
AND 

ABBA "'YING_ 
LIST No. 1 .  

Ande .... on.-Tbe Prospector's Hand Book : A Guide for tbe Prospeotor and Traveler' in Search of Metal 
Bearing and otber Valuable Minerals, 52 illustrations. 
l2mo, • • • • . • • '1.50 

Baue .. man.-A Treatise on tbe Metsllul'/i(y of Iron. 
IlIus. by nume ings. L"mo, . :r�.00 

IlIhlll.-A p Companion for Tin, 
Sheet Iron and rkers : containi rules 
for describing various kinds of Patterns used Tin, 
�
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of tircleS"; Japans, Varnishes, etc. Over 
12mo, . . • . . 

Byrne.-Tbe Practical Metsl Wor 
Metallurgic Cbeml.try; the 

d AII 

Metallurgy 
Malleable Iron Castirw;8 ; ae.8emer Steel, 
engravings. HVQ� " • • • ,. 

Davif:"8.-A Treatise on Earthy and other Minerals 
and Minmll. Illustrated by 76 en�avings,. 12mo, $6.00 

navie ... -A Treatise 011 Metalliferous Minerals and 
Mining. must.rated by 1,10 engravings of GtJological �·or· 
mations. and Machinery from actual 
practice, 12mo. • . . •  $5.00 

De Koninc Practical Mauual ot Cbemi-
cal Analysis ana Assaying ; as applied to tbe Manufac
ture of Iron from its Ore., and to Cast Irou, Wrougbt 
1��'J�!S�el'�f�'iei���l'0��d �n AP�endifi'� 

Gee.-Tbe l>ractlcal Gold Worker. The Goldsmith'. 

otber A 
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n
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Ph.D. BYo, $3. prTlteablYve or "'11.1/ of our Books. sent b!l l7I4Q, :frtu>,  of �I:r' at the publjcatWn pT100J to ImJI addr_ WI. the 
prOuT large lMscr£pUve OataiogluJ of PrMf;f.cal and S,*, ... tijlc and nur QI1Ul Circular., the whole together <<>ver nf ScIence. appliM to the 

t1ertlt#''= Z;w::, Y: :;I!,��e!Z. "'WlI part of 
H E N R Y  CAREY B A I R D  &. CO., 

INDUSTRIAL PUBLlSllEB8, BOOll:J:,ELLERS &: I:MPORTERS 

81U Walnut Street, Phlladelpbia, PIl., U. S. A .  

HANDLE FDR RUBBER STAMPS 
lYe Stamps. with Datsr. on ODe handle. 

Simple and convenient. Send SOc fol:' sam .. 
plea.nd trade price list. C. 8. SHOLES, 
308 N. Sixth street, ST. LOUIS. MO. 

MAGNETISM OF SHIPS, AND THE 
Mariner'sCompass.-By W. BOttomley. An account of 
the magnetism of an iron ship, and description of the 
means adopted for counteracting Its e1I'ect upon the 
mariner's compass. With S ligures. Contained In tlCI
EN'r11l'IC' AMJ<RWAN SUPPLEMENT, No. a34. PrIce 10 
cents.' To be had at this olllce and from all newsdealers. 

1 - . 

ELECTROLYTIC REFINING OF COP-
per.-Abstractof a paper by Dr. M. Kl1Ianl.-Description 
Of the process. Impurities met with In oopper, and be. 
havlor of each durlnll · Iectrolysls. Contained In 8CIEN
T11I'IC AMEltlCAN SUPPLEMKNT. No. aUt. Price 10 
cents. To be had at this olllce and from all newsdealel'll. 

•.. , .ADd Lung �ectlOII1! Cured. A remed;y ; ·· lBiptiiiN� 
So """*,,, is our faith In the remedy, we will oena l!III.IIIlI1e bcttl .. FREE with _It!e p4 directJons for home 'treatment. Give Exnress oftice. , .... �, F. G.NOETLING&OO .. B.lBTIUlIl'TON, CONN. 

Emery Wheel. 

S O L Z :O  V- U L O .a. N Z -r E  
E 1\4 E R. "Y' � � E E L S .  

All other kinds Imitations and Interior. Our name Is stamped In full upon all our 
standard BELTIN G, PACKING, HOSE. and WHEEL�. Addri!8s for _ Ci.r<mlar. 
NEW YORK BELTING & PACKING CO •• 

Wal'ehouse. I 15 Park Row, opP. Astor House, New York 
Branches: 308 Chestnut St., Phila., 167 Lake St., fJhicago, 52 Summer St� Boston. 

JOHN H. CHEEVER, Treaa. J. D. CHEEVER, Dep')" Treas. 

I C E  & R E F R I G E RAT I NG M"Chlnes. York Pa
tent. YORK lUFG. 
CO., YOl'k. Pa. 

AND 
STAVE MACHINERY. 

Over 50 varieties manu
factured b,. 

E. &. a:. Holmes, BUFFALO, N .  Y. 

Asbestos FET.T WORJi. liI. 101 Malden Lane N.Y., 
M'tTs. Asbestos Plaster and HAIR FET,T. 
Boller and Pipe Coverings, Asbestos ma

terlais of all kinds m'1'gd and applied. Estimates 'given. 

E P P S  , S 
CRATE F U L-COMFORTINC. 

C O C O A  
CLARK'S NOISELESS RUBBER WHEELS 

No mo .... Splintered Floor ... 
Different Styles, Catalogue Free. 

GEn. P. CJ.ARJi., 
Box L. Wlud801' I.oek8, Ct. ---------------------------

HOW TO GRAFT.-A VALUABLE PA-
per, giving complete dtrectlonil for 
kinds of grafts In fruit trees. ==: bear's mouth l(r&ft�;1I: 
��!?CJ��

t llig<;[:'e� �:.med 
FIC AMEI<ICAN LElIIENT No. li4U. ce cen s. 
To be had at this olllce and trom all newsdealers. 

TO MAN U FACT UR ERSI 

RACINE 
WISCONSIN. 

(population, BO.ooC?).i 
the most beautinu 
and :ll.ourlshing sub
urb of Chlo .... o. 011 a. 
plateau 50 jUt above 
La.ke Jficht«1IoI1. oft'ers 
greatest in4uoem_ts 

"IIIII ___ IIIII!!_�., to man1J,fa.otu1'e1's. 
C10lle pros:im1t:r to hard IIoI1d soft lum

ber, iron mines and fIlrnaoes; oheap ooal: 
lU1SU1'jIa.SSe4 fa.oiUties for 1'eceivill.g anCl. 
shipp1!1g b:r ra.il, or steam IIoI1d sa.il ves
sels; lowest freight rates; no switch 
oharlres; oheap homes; churohes!!j,SchOOlaJ 
IIoI1d au sooia.l adva.n�es; intel _tllol1C1. 
contented labor, male a.nd fem e; best 
olima.te in the world to work in; new water 
workS s1l1lloient for 75,000 population; 
best natural ha.rbor on La.ke �chigllol1. 

gr :1'01' fIlrther parttoula.rB. a.ddress 
SDIJIO. 'WBI'.'l'JlLBY. Cor. Sec':r .. a.cine 
Busmess lll_'s ABBOCiatlon, Bacine, Wis. 

OIL WORKS MACHINERY 
RVDROSTATIC PRESSES, 

ENQINES, BOILERS. CASTINCS 
WK. TA.ILOR " SONS, 

�9 A.d ... St., Broekl,., K. Y. 

Patonts in Bra�l and lolieo. 
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 �xpense8 of a patent 
corresponded therewith. 

But there no longer exists thBt trouble 
and delay-in obtaining patents in either 
country. The proprietors of tl1is 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 Qost, 

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 Brazil 
or Mexico. 

For further information addresS 
MUNN & CO., 

Proprietors SCIENTIFIC AMERICAN, 

361 Broadway, New YQrk. 

N EW VOLU M ES 
OF THE 

Van Nostrand Seioneo Sorios. " B'A' �M' M� ' ONn "  $ 1 0.00 to $s(foo r night' i 
lIIl1-aie I,onteros Dlld 'flews popular sub-

C!l.talogues on application. P 1 Optical, " 
a Meteorolof!lcal, ;I Magic IA>nterns; etc. 

. L. A IS E, SS IUadl.ou IStl'eet. Chicaao, III. 

No. 90.-ANALYSIS- OF ROTARY MOTION, AS 

�
��ed to the Gyroscol'e. By Major J. G. Barnard, 

No. 91.-LEVET.lNG. BAROMETR� TRIG 
�e�?ti ��

d �I'UW;is. BllJ:
f
b�� pJ�;,�� 

each. 

D. VAN NOSTRAND, Publisher, 
23 lIIurray and 2'2' WarreD Sm., New York. 

V E  N 'r I L  A. T I O N.-GREA.T IMPORT-
ance ofventllatlon. Thevitlatlon of atr tbat ls Gon&taut-Jy going 00 In inhabited mUon of oxygen 
by gas, (landles and by nat'lta!. lind 

.artificial' means. 1I'1V A.Bru:CAN 
,SUt'PLEltENT, No. To be had at 
tb18 olllce alld from all newsdealers. � 

\ 

SMALL STEAM: YA<;IITSA.ND sfEAJI 
LAU NCBES.-Our bjiats'ar8not experlJilenla1, 

but are powerful, f .... t and jroonOl;nical of fuel, Bu.m 
eIther coal or wood. Do not requlre exverleJlood �_ 
neer. No comple<e �ts 1inder �.OO lit PriCe. llbia, 
trated Catalogue, Includiug engln"" snd boi!eN. and 
propeller wheels and sIX pbotographs of· launches; IJIIDt on receipt of� six two cent sIaIIIjlIl. eRAs. 1'. WILLARD & 00.. 282MlciUgan St., OllIOAGO. 

Price, including one extra type wheel, 
$100. 

THE BAMM�H� TyrE WRITER ��., 
11 .assau St" N. Y. 

300 Washington St., Boston. 

1 44  South 4th St., Philadelphia. 

186 Monroe St., Chicago. 

2 1 5  Chestnut St., St. Louis, 

1 28 Walnut St., Cincinnati. 

6 1 7  7th St., N. W,' Washington. 

15 N. Charles St., Baltimor e. 

443 Wood St., Pittsburgh. 

PATENT FOR SALE. THE ADAMSON CO., 
Patent Ilollcitors, MunCie, Ind. 

© 1887 SCIENTIFIC AMERICAN, INC. 

i Encyclo-E Diamond L Book f;�'L" 
pedia of Drills and 25C. for � 

7'X' Engrav Lighlning mailing' it. ' 
iogs of Hydraulic American ' "  . 

W E L L  WELL Well Works, 
T O O  L S, Machines. .I.ll!W&, Dl. -

FOREIGN PATENTS. 
'l'heil' Cost Reduced. 

The eXpenses attending the procuring of patents t n 
most foreign countries having been considerably re
duced the ob.tacle of cost i8 no longer In the way of a 
!stile proportion of our Inventors patenting their inven
tions abroad 

UA N A J) A .-The C08t of a patent in Canada. 1ft even 
less than the cost of a United States patent. and the 

former mcludes the PrOVInces of Ontarlt.. QuebeC, New 
Brunswick, Nova Scotia, British Columbia, and Mul
tohs. 

Tbe number of our patentees who avail themselves of 
the cheap and easy method now oll'ered for obtaining 
patents In Canada is very large, and Is ateadl1y increas
Ing, 

ENGl • .  ." N D.-Tbe new Engllsb law, which .w.ent into. 
torce on Jan. 1st. 1885, enab�es parties to 8ecure. patents 
In Great Britain nn very modp.rate terms. ABrltlsh p .... 
tent Includes England, Scotland, Wales, Ireland and the 
Uhannel Islands. Great Britaln .ls tbe ",cknowledged' 
financial aud commercial center of the world. and her 
goods are sent to every quarter of the globe. A gOOd 
Invention is likely to realize a8 much for the patentee 
II< Enjlland 8S his United States �p�tent produces for 
hIm at hl"ue. and the small cost now renders it possible 
for almost every patentee In this country to secure a. p .... 
tent In Great Britain. where bls rights are as well pro., 
jected liS In the United states, 

O'l'SElt UOUN'I'IUES.-Patents are alsoobtaq,od 
on very reasonable term. In France. Belgium, GlU'II\8ny 
AustrIa. RussIa. Italy. Spain (the latter Inoludes Cuba 
and all theotber8pani8b Colonies). Brazll, Brltisb ludln 
Australia, and tbe other British Colonies. 

An experience of lI'ORTY yeara has enghled .� 
publishers of l.'HE SCIENTIFIC AAtEltlOAN to estaPlilJi 

competent and trustwortby agencies In all the prlnclpiU 
foreign countries. and It bas aJ ways been their aim to 
have the business of their clients promptly and proper_ 
lY done and their Intere.<s faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
d all countries. Including the cost for each, and othe 

Information u eful to persons contemplatmg tbe pro. 
curlna: of patents abroad, may be had on application to 
tbls olllce. 

M IJ N N  & ('0 •• Editors and Proprietors of TH'" SCI. 
RNTIPIC AMERICAN, cordially Invite all persons desirlIllZ 
an,. Inform.atlon relative to patents, or tbe registry of 
trade-marks. ,n this country or abroad. to CIl.)I at their 
olllces. S61 Broadway. Examination of inventions, con
sultation, a.nd advice free. Jnquirtes by maJ.I llnlDlptl, 
answered. 

AIldreM, MUKN & CO .. 
Pub1h!hers lind ./i'atent Sollclto1'l, 

Il&l 1Iroadwa.y. li.,.. y-. -..WCII ORlOD: No. tID and 8:H " . �� ....... 
�.D..Wl,su-. W� D. c.  " 
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