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(779) W. R. asks how to make a spark 

coil. A. Make a � inch bnndle of iron wire 8 inches 
long, wrap it with five

·
ponnds No. 20 magnet wire. It 

will with battery and proper appliances light gas, bnt 
not an oil lamp. 

(780) J. S. writes: Is beef a more digest­
ible meat than veal? A. Beef is far more digestible. 
2. In which time abont is the former, and in which time 
the latter digested? A. Beef-boiled 2 honrs 45 minntes, 
roasted 3 honrs. Veal-roasted 4 honrs. fried 4 honrs 50 
minntes. 

(781) O. H. P. writes: 1. What is the 
meaning of the words ampere and ohm? A. See answer 
to qneries 236 (Jan. 26) and 427 (March 9). 2. Give a 
good receipt for making a copying pad which will not 
spoil in warm weather. I desire to make from 20 to 50 
copies from one copy. A. See SUPPL�:MEN'J\ No. 488, 
which we can send yon for 10 cents. Mix a very little 
oil of cloves with it for hot weather. 

(782) S. H. G. writes: Referring to the 
SCIENTIFIC AMERICAN of January 21, 1888, page 42, 
Prof. Mendelejef's" theory of the formation or origin 
of petrolenm," where does he place the laboratory-as 
low down as "Cambrian," or not? A. Far below any 
geological horizou, in the incandescent regions of the 
earth's interior. 

(783) M. S. asks: What is the usual 
treatment of apatite to extract the phosphoric acid, and 
also about what per cent it nsnally carries? A. It is 
treated with sulphnric acid to convert it into a super­
phosphate. 

(784) J. W. D. writes: 1. Will vapor 
gas such as used by gasoline stoves answer for heating 
purposes, either by hot water or steam? A. Yes; bnt 
it is dangerone, as involving the storing and handling of 
large amounts of naphtha. 2. Would it be as cheap as 
bituminous coal at $3 per ton or anthracite at $6 per 
2,000 lb.? A. Prohably it would prove cheaper, because 
so easily extinguished aud started, and becanee of there 
being no ashes to dispose of, etc. 3. From what is the 
gas made that H. Dis�ton is nsing for fnel in his saw 
works, aud is it the same with which Westchester, Pa .• 

is to be supplied for fnel? A. We cannot auswer this. 
Address the party named. 4. What is the probable com­
parative cost of kerosene, or crnde oil. or fuel gas. or 
coal for generatiug steam? A. Allow 3� barrels of oil 
to the tou of coal, and 55 to 65 lb. of coal to 1,000 cnbic 
feet of gas for eqnal calorific powers. From these 
fignres make yonr estimates according to relative prices 
in your vicinity. 

(785) R. T. F. writes: 1. Can you give 
me a good simple recipe for making a nice Iiqnid or 
solid shoe blacking, that will prodnce a qnick shine? 
A. Various receipts have been pnblished in onrNotes 
and Qneries. We also refer yon to .• Trade Secrets." 
which we can snpply for 60 cents by mail. 2. Can yon 
tell me what makes my hands perspire while playine: 
the violin, and can yon tell me of a harmless remedy to 
prevent it? A. It is constitntional. Try bathing the 
bands in alcohol and nse powdered corn starch or soap· 
,tone on them before playing. 

(786) T. L. R. asks: Will the receipt 
No. 653 in April 20. 1889, issne, for gumming labels, 
do to use in fastening paPers, snch as a bunch of note 
or letter heads? If not, will yon please give a good 
receipt? Something that does not requireheatingwhen 
to be need, cheap and gummy. A. No. The regular 
composition need is made from best glue and glycerine 
and water colored with aniline. This needs heating. 
A solution of e:nm tragacanth with a little glycerine 
might answer yonr reqnlrements, but we advise the 
first. For 5 lb. of dry glue allow lIb. of glycerine. 

(787) H. C. asks: 1. Is there a paper 
published, anywhere in the world, which is devoted 
eutirely to the subject of" Aerial Navigation"? A. 
Yes ; in France. 2. What is the lifting power of 1,000 
cubic feet of what is called .. water gas," being made 
from steam, coal, and naphtha? A. Abont twenty 
pounds. 

(788) W. H. M. asks: Can you give me 
the formula of a liniment of which snlphnric acid is a 
component part? A. No officinal liniment of this 
character is given. A mixture of the strong acid with 
saffron, forming a paste, is a "trong caustic which has 
been used successfully. It is very powerful, and mnst 
be nsed with caution. 

(789) O. V. writes: 1. Can you inform 
me what sort of cemeut is used in wooden boxes to make 
battery cells? A. Have boxes perfectly dry, smear 
them inside with a hot mixture of fonr parts resin, 
one part gntta percha, and a little boiled oil. The 
mixtnre mnet be thoronghly melted aud stirred beforc 
use. A hot rod of iron may be used to melt it iuto the 
crevices. 2. Are they only good for Bunsen batteries or 
Grenet? A. They can be nsed for any ordiuary type of 
battery. 3. What are dry batteries composed of, and 
are they any good for a medical coil? A. A good ef­
fect can be obtained from a paste of plaster of Paris 
one POmtd, oxide of zinc oue·fonrth pound, saturated 
solntion of chloride of zinc enough to make a stiff 
paste. They are very good for medical coils. 

(790) L. W. asks: 1. How to wash 
copper wire with mercury. I wish to use it for internal 
use. A. Dip in mercnry covered with dilnte snlphnric 
acid. 2. Also, is mercnry poison? A. Yes. 3. Also how 
to silver copper wire and pan. A. Best by eleclro­
plating described in our SUPPLEMENT, Nos. 157, 158, and 
159. 

(791) O. B. asks how rubber cement 
is made, such as is used for repairing rn bber boots. A. 
For solntion of India rubber see SUPPLEMENT, Nos. 
249, 251, and 252. Gntta percha dissolved In bisnlphide 
of carbon may answer yonr pnrpose. 

(792) A. J. P. writes: What effect has 
mercnry on a man's system, and the way to extract It? 
A. It prodnces salivation and tends to distnrb the en­
tire gastric and intestinal system, and in snfficient 
qnantity and form acts as a strong corrosive poison. 
Local blood letting, demulcent drinks, etc., are applied 
after cases of m�rcurial poison. Its effects vary accord­
ing to the form in which it is administered. In many 
ca.es. tbe effects of a dISease WhICh hAl! been treated bl 

Jeitutilit .!m,ri'tal. 
mercnrial medicines are considered the e1fecta of the 
mercnry itself. A physician shonld be consnlted in all 
snch cases. It probably does not remain long in the 
system. 

(793) Constant Reader asks: Some years 
ago I had some talk in regard to albnmen. caselne. etc., 
with Prof. Chas. Joy. and he referred to the extraction 
of albnmen by neing ozone generated by passing air 
throngh spirits tnrpentine. if I remember correctly. 
What I want to ask is, Is ozone generated in that way 
by any one? A. Tnrpentine, has a bleaching action 
formerly attribnted to the presence of ozone. This is 
now not credited, the bleaching power being snpposed 
dne to an organic compound. C1oH .. O.. We have no 
record of ozone being thne snccessfnlly generated. 

(794) An Old Reader asks for a good 
receipt for malting honey, if possible. withont using 
honey as one of the ingredients? A. 5 lb. white sugar, 
2 lb. water, gradnally bring to a boil and skim well. 
When cool add 1 lb. bees' honey and 4 drops pepper­
mint. To make of better qnality add Jess water and 
more real honey. Other formu)", are given in Dick's 
Encyclopedia, which we can snpply tor $5. .2. Wonld 
also like to know what the chemical composition of 
honey Is. A. Principally of saccharine matter and 
water. abont as follows: Levnlose 38� to 40 per cent, 
dextrose 31� to 39 pe: cent, water 20 to 30 per cent . 
besides ash and other minor constitnents. 

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

more than one hundred thousand applications tor pa­
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and person. 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this oMce for prices, 
which are low. in accordance with the times and our ex. 
tensive facilities lor conducting the business. Address 
MUNN & CO .. oMce SCIBNTn'IC AMBBICAN, II6l Broad­
way, New York. 

INDEX OF INVENTIONS 
For whIch LeUer. Palenl o� Ihe 

Untied Slale. were Granled 

April 23, 1889, 
&ND EACH BEARING THAT DATE. 
lSee note at end of list about copies ot these patents. ] 

Acid. purifying acetic, Bang & RuMn . . . ... .. . . . . . .  401,002 
Alarm. See Burglar alarm. 
Animal releasing device, G. A. Waterhouse ....... 401,91' 
Animal shears, A. A. White ... ....... ....... ... ... 401,!ll6 
Annunciator drop, J. M. Stuart . ...... ...... ... .. . . .  402.043 
Auger, post hole, H. C. Cloyd ....................... 401.999 
Axle making machine, A. Paterson ........... .... 402.101 
A%les, making, A. Paterson . . . . . . • . . . . • . . . . . •..••.••• 402,102 
Barrels, mechanism for the mannfaeture ot. W. 

H. Cram ..... ....... .. .. ...... . ..... .. ..... . ...... 401,981 
Battery. See Galvanic battery. Secondary bat-

tery. 
Bearing, ball, H. Kunath ........... .. .... .. .......... 401.748 
Bearing, roller, R. W. Hent..... . ..... ... ..... .. .... 401,8!U 
Beehive, F. Dazenbaker .........................•.... 402,002 
Belt, electric, C. H. Grimley ......................... 401,882 
Belting for machinery. W. C. Edge . .... ... ...... ... 401,779 
Binder, load, T. A. Rogers ........................... 401,857 
Bit. See Drenching bit. 
Blacking and polishing shoes, machine tor, A. 

Kitson..... . . .. . .. . . . . . .  ..... .... .. ........ ....... 401.890 
Blast furnaces. flux feeder for. N. A. Pratt ........ 402,108 
Block. See Glass building block. 
Block barkinlr and splitting machine, combined, 

O. W. stearns ...................................... 401,866 
Board. See Condenser switch board. Game 

board. Ironing board. 
Boiler. See Steam boiler. Wash boiler. 
Bombs, distributer for explosives, H. W. Par-

sons . . .. . .. .. . . . . . . .. . . .. .. ........................ 401,851 
Book, combined record and sales, Harsha & Duval 401,!U8 
BQok, pad, E. Schonacker ........................ ... 401.909 
Book. school record, J. Du Shane . . ........... .. .... 402,1112 
Bottle. J. Stone ........... ........................... 402,042 
Bottle stand. C. K. Hall . . .. . . . . . . . . ..... ... . ... ... 401,829 
Bottle stopper, D. J. Corcoran ................ ...... 402.12' 
Bottle stopper. C. C. Haley .... ....... ............. 402,1118 
Bottles. stopper receiver for. A. T. Scher .......... 401,760 
Box. See Desk box. Display box. 
Box fastener. J. L. Ullientbal. ...................... 401,893 
Brake. See Pump brake. Rail brake. Vehicle 

brake. 
Brake, Massey & Normand ... . . . . . . .... .. . . . .. . . . .. 402.092 
Brake mechanisms. automatiC, pump 1I0vernor 

for, G. 'Westinghouse, Jr ...... .................. 401,915 
Brick macbine. wire cut-oft', S. W. Lasor ........... 401,750 
Bridge, pontoon, S. N. Stewart . . . . .... . .. . . . ...... 401.785 
Buildlnlls or bridges, truss lor, J. T. Wells ......... 401,870 
Bureaus, banlrer for mirrors of. J. R. Anderson ..• 401,921 
Burglar alarm and testing system, F. H. Nutter ... 401,789 
Burner. See Petroleum burner. Stove burner. 
Buttonhole strips, making, M. P. Bray .. .. . . ..... .. 401,!J95 
Button hook and bracelet, combined, A. John-

stone ............................................... 401.146 
Button. separable, G. A. Scblechter .... ... ........ 401.908 
Button setting machine. J. H. Vinton .............. 402.047 
Cab. C. A. Reade. . . . . . .  ... ••. •••..................... 401,758 
Cable Ilrip. T. W. Lemieux .......................... 401.842 
Cable Ilrip, S. �'. McDill . . . ........................... 401,895 
Camera. See Photographic camera. 
Can. See Metal can. Milk can. 
Can bodies, machine for applying heads to tin, W. 

Hipperllng ....................... .................. 401,886 
Car couplinl/. J. Coup .............. ................... 401,775 
Car couplinll, J. J. Jeter ............................... 402,085 
Car coupling, E. J. Knapp .... ................... ..... 402.021 
Car coupling. J. Poft'enbarger ........................ 4Ol,SM 
Car. electric. J. W. Henderson .•............• ....•• 402,080 
Car heater. H. Schreiner.. . . . . . . . .. . .... .. .......... 401,7W 
Car heater, railway. R. M. La Rue .................. . (01.749 
(',ar ventilator, Tappey, Jr .• & EvlUl .. . . . ............ 402.0« 
Cars, letter box for Itreet. G. B. McAllister ........ 402,028 
Cars, steam pipe couplinll for railway, L. Aldrich. 401,920 
Caramel holder. G. W. & E. E. Chase ..... .. .. . ... . .  401,'174 
Card teetb, makinl/, G. & E. Ashworth: ............ 401,991 
Carding machines. doft'er cleaner tor, G. Bebb ..... 401,811 
Carrl8II'e, folding, J. F. Flad ... .................... ... 4Ol,9IlIJ 
Carrier. See Poultry carrier. Quilting macbine 

shuttle carrier. Sheaf carrier. 

Carriers, driving mechanism for endle •• , J. Dick. 4Ol,'177 
Cart, road, 1II. J. Cleveland. ............... ... . . ...  401,785 
Cart. road, J. G. Hes .. . . . . .. .... . . . . . . . .. . . . .. . . . . .. . 401.8!U 
Cartridges, pocket for, G. Barnard . . . . . . . ... .. ...... 401,928 
Case. See Knockdown case. Show and shot case. 

'I'ypewriter case. 
Ceiling, metallic, L. L. Sagendorph ................ 401.906 
Chain, W. C. Edge ... ............. . . . . . . . . . . . .. . . . . ,. 401,986 
Chair. See Convertible suspending chair. Reed 

chair. Reed or rattan chair. 
Chalrs. bellows attachment for rocking. If'. Mar-

schall ............................................... 402,026 
Chandelier. L. F. Griswold ................... ........ 402.077 
Check protector. E. O. Abbott ........ .............. 401,871 
Chimney, J. A. Hodel ................................ 401,836 
Churn., motor for operating, Shafer & KIng . ...... 401.861 
Cillar bunchinlr machine, J. E. Smith .. . ... . 402,0118, 402,039 
Clasp, P. Frant.zen ... ....... ... ..... .... ......... ..... 401,880 
Cla.p, O. C. Mann . . . .................... . ............ 401,844 
CilllP, �'. B. Spooner ............................. ..... 401.9'17 
Clutch. L. Goddu ............................ ......... 402,014 
Coffee or tea pot, G. W. Adam .. . . . . . . . . . . . . . ..... . .. 401,919 
Collin fastener. C. E. Temple ....................... 401,767 
Comb. See Curry comb. 
Computating device, D. W. Thompson .............. 401.801 
Condenser switch board, W. Marshall .. ........•• 402,027 
Convertible suspending chair, M. E. Schutt ....... 402.110 
Copying apparatus, G. H. Smith ... . ........ ........ 401,762 
Coupling. See Car couplinll. Pipe or tube coup-

ling. Thill coupling. 
Crank for motors, S. J!'. Armstrong ........... ... ... 402.052 
Cultivator. J. Dodge ................ ....... ......... (01,'178 
Cup. See Dental Impression cup. 
Curry comb, O. Bmlth ..... . .... .. . ................... 401,8!U 
Cutlery, table, F. C. Feicker ............... ......... 401.139 
Dampening machine, Wendell & Wiles ............. 401.770 
Dental impressio n  cup, J. Scbeffier ................. 41l1,792 
Desk box. A. W. Phillips .............. . . . . . . . . ....... 401.757 
Desk fastening, school, J. B. Sberwood ............ 402,(137 
Detergent, J!'. C. Taylor................... .. ........ 401,766 
Die. See Gripping die. Thread cutting die. 
Dill'nsion apparatus, F. Blanchi. . . . . . . . . . . . . . . . . . . . .  402.056 
Display box. H. D. & F. A. Smith .. .. . . . ..... .. . ..... 401.974 
Dredging machine. hydraulic. J. McFarlane ....... 401.B96 
Drenching bit, C. W. Crannell.......... ... ..: ...... 402,068 
Drill. See Ratchet drill. 
Earring lobe, Doran & Hall ................. ......... 402.071 
Electric.cables. splice box for, T. J. Dewees ....... 402.007 
Electric conductor, T. Eilieston ........... ......... 401,936 
Electric macbine. dynamo, C. Coerper ........•..... 402.066 
Electric meter, E. Thomson ......................... 401,8)3 
Electric motor tor tramway vebicles, W. D. Sand-

well ................................................. 401, 970 
Electric motor trolley switch, W. Christy .......... 402,064 
Electric wires, box tor the distribution of, D. 

Brooks, Jr .............. ................... ....... . .  4Ol,927 
Electrotypes, matrix plate for curved, Benedict & 

Furlong . . . . . . . • . . .....•. . . . . .. . ........... . . . . . . . . .  401,729 
Elevator belt shifter, E. W. Houser ................ 401,961 
Emery wheels, instrument for cutting or grinding, 

W. Diebel.. . . . . . . . ....... .. ....................... 401.828 
End Irate, A. H. Stark .......•...•... ... : ............ 402.111 
EOIline. Bee Rotary engine. 
Enlrine, J. Jonson'. ...... � ...................... .•.••• 402,086 
Excavators, loading and unloading mechanism 

tor sewer, N. E. Green. .............. ..... . . ..•.. 402,016 
Extractor. See Stump extractor. 
FabriCS, machine tor tentering and drying, F. 

Craven ............................................. 401,932 
Faucet, automatically closing, E. E. Furney ....... 402,075 
Faucet, basin. B. John.on ........... ................ 401.1152 
File, newspaper, T. Lomas .. . . . . . .... . . ... . . . . . . . .... 402.024 
Filtering apparatus, R. Cooper et al. .••.•••.•••• .•• 401.980 
lringer ring, M. Freed ........................ .. ..... 402.011 
Fire escape, I. H. Athey .... ......................... 402,053 
Fireproof plaster cloth for ceilings and walls, A. 

J. Psrls ....................................... .... 401,967 
Fishing reel, G. Paddock ...................... ...... tOl.8(9 
Flooring jack. Townsend '" Winslow................ 40l,868 
Fork. See Hay fork. 
Fractureapparatus, W. H. De Camp ................ 401,933 
Furnace grate, W. H. Lahman . ..... ....... ... ...... 401,905 
Furnace jOint, sectional, E. Gurney ...•....... .•.... 401,827 
Galvanic batteI"]'. R. J. Pratt ........................ 402,10i 
Game board, S. T. ]i'. Sterick.... . . . .. . . . . . . . .. . .. .... 402.112 
Garment hanger, W. Gowen... ............... ....... 401,943 
Garment pattern, combination, M. Tuch ........... 402,046 
Gas incandescent, L. Paget. ................. ...... 401,899 
Gas incandeacents, making,:L. Paget ............... 401,898 
Gate. See End gate. Railway gate. Water 

gate. 
Gearing, M. 1!:. Benedict ............................. 401,900 
Gears. mach1ne for cutting, J. S. Waterman . ... ... 401,987 
Gla.s building block, G. Falconnler ................. 402,(1;3 
Glassware, manufacture of, G. W. Leighton ...... .  402,090 
Governor for eugines, hydraulic, W. H. &J. D. 

Gray .... ............ .. ...................... . . ... . . .  402,015 
Grain separator. B. Freeman ....... ....... ......•.... 402,012 
Grindinll and sharpening machinery, H. Bucking-

ham .. .. . . . . . . . ................. .... . . . . . . ..... .. . . .  401,875 
Grinding mill, J. B. Alitree .. . . . . . . . . . . . .. . . . . .. . .. . .  401,�72 
Gripping die. W. Taylor ..................... ..•..... 401,912 
Halter, E. Barnard .......... ...... .................... 401.922 
Handle. J. B. Hartman............ .. .... . .. .... . . . . .. 401.832 
Hanger. See Garment hanger. 
Harness, A. Schunck . . . . . . . . . . . ............ ... ...... 401,973 
Harrow and CUltivator, disk. E. C. Boyer .......... 401.994 
Harrow, disk. R. W. Hardle .................... � •• tOl,7(5 
Harrow. spring tooth, Hench & Dromgold ......... 402,079 
Harrow, spring tooth. E. W. Herendeen ....... ... 401,843 
Harrow, spring toothed, T. R. Crane ............... 4(tl.OOO 
Harvester, S. D. JIIaddln ...... .. . . . . ................ 402,025 
Harvester binder, H. E. Pridmore .................. tOl,901 
Harvester, com, W. D. Steele ...................... 402,040 
Hat moulding machine. T. P. Wilkinson ........... 401.809 
Hay and grain rack, G. Carr ............... . ........ 401,733 
Hay fork. N. F. Mathewson ....................... ... 402,093 
Head rest. chin support, and eye closer tor 

corpses, combined, F. Moharter ................. 402,085 
Heater. See Car heater_ 
Heating apparatus. E. N. Gates ....... ......... � .... 401,940 
Heating apparatus, automatic beat rellUlator tor 

hot water. E. N. Gates ......... .... ......... ...... 402,076 
Hides or skins, machinery for shaving or dress.: 

ing IIreen. 3. Rood ........ ....................... 401,905 
Hinge, spring, Spruce &; Comstock ............••.... 401,978 
Hoisting machine, T. W. Lemieux .................. 401,8tl 
Holder. Bee Caramel holder. Paper bag holder. 

!!hade holder. Tooth holder. 

Hoot shears, J. P. Lee ................................ 401,892 
Hook. See Bntton hook. Ladder hook. 
Horse bOOt, J. J. Ryan.. ...... .. .. . .................. 402.109 
Horse detacher, W. 1II. 1II0rrison .................... 402,oor 
Hydrant, A. J. Tyler ......... .......... ............... 402,115 
Injector, Lombanl'"& Conn or .. ..................... 401,753 
Inl8Ct powderdnster, C. B. Glover .................. 401,9n 
Inaeot.lcld.e, H. B. Church... . ....................... 401,1128 
Irou and. s teel, manufacturing, J. Reese . . . . ...... 401,903 
Ironln" board, A. T. Bcanland ..... � ....... ... _ .... 41)1,858 
Ironlnc tabble, J. A. Kimball . .. . . .. . . .. . . . . . .... ... 401,'186 
.Jack. See 1i1oorintr jack. Lifting jack. 
.J_elrJ'. platl� &took fOr,l. 8. Palmer.. ... . .. . .. 401,900 
Joint. Bee J'omace joint. PIpe jOint. 
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Journal bearinlr, W. E. Elliott ... . . . . .. . . . . . . . . . .. . . .  401,000 
Key. See Pulley key. 
Kitchen cabinet and 1I0ur chest, Stone & Colman. 402,1l3 
Knitting machine. circular, Pepper & Davl •..•.... 401.791 
KnOCkdown case for eggs, etc., W. M. Baker ..•... 401,8'18 
Ladder hook. J. B. Foote ............................. 401,7d 
Lamps or lanterns, globe or shade for, P. R. D. 

D'Humy ....•...........................•••.....•••• 401,9M 
Lawn rake. J. B. Detweiler ....... .................. 401,Bn 
Level, spirit, Lewis & Armstrong ........ : ..... ..... 401,843 
Lifting jack, A. J. Souder ....................... ..... 401.865 
Light fixture, extension, G. W. Bayley . . . . . . . ....... 401.1120 
Liquids under pressure, reservoir for holding, W. 

H. Thayer. . .. . . . .. . . .. .•. ........................ 4Ol,II8O 
Lock. See Nut lock. 
Loom, H. Wyman . ..... ................ .............. 402,122 
Loom shedding mechanism, C. Hahlo .t aI ••••••••• 401.967 
Loom stop mechanism, Cromp ton & Wyman . . . . . .  402,001 
Mandrels. keys, etc1 machine tor driving, Rich-

ards & Walker.. . . .. .... .. . .. .. .. . ........ . . ....... 401,988 
Manure distributer. J. A. Tigner . . . . . .. . . •. . . . . . . . . .  401,788 
Mecbanical movement, J. Hunt ..... ................ 402,018 
Mechanical movement, F. H. Richards ............. 401,004 
Message and time recorder, J. C. Wilson . . . . . . ..•.. 402,1llJ 
Metal can, box, or other receptacle, G. A. 

Waeber . . . . . . . . . . . ... .............. .. . . . . . . . . . . . . .  401,913 
Metal strips for ornamentsl metal lattice or fence 

work, machine for shaping, F. H. Kindl. ....... 402,087 
Metallic mould, N. Washburn ....... .. . . . . . ........ M.804 
Meter. See Electric meter. Power meter. 
Milk can, A. W. H. Smith . . . .. . . . . . . . . .. . . . . . . . ... ... 401,863 
Mill. S�e Grinding mill. Ore grinding mill. 
MOUld. See Metallic mOUld. 
Motor. See Electric motor. Railway motor. 

Water motor. 
Mo tor. W. H. Patton . . ... ..... .... . . . . ..... . . . ....... 401,756 
Motor and electric generator, combined. J. F. 

Shawhan ........................................... 401.761 
Mower, P. C. Close .................................... 401,817 
Musical instruments, arm rest for. J. Bohmann ... . 401,814 
Nut lock, J. L. Bay . ....... .... .... .......... .......... 402.11M 
Nut lock, I. F. Leiby .................................. 402.023 
Oar. bow facing, S. R. Sweet ........................ 4Oll,1U 
Ore concentrator, We H. MeginneS8 ................ 402,(}9.j 
Ore grinding mill, J. McKenzie ...................... 401.1161. 
Oven and flatiron heater. S. E. Robinson .......... 401.900 
Packing, rod. S. U dstad .. . . ....... . . . . . . ... . . . . . . .... 401.l!84 
Paper balr holder. H. E. Gage ........... .. . . . . ...... . 401,825 
Paper making machinery. S. Willnot ................ 401.917 
Paper reel. H. T. Wilson ............................. 402.();i() 
Paper weight, �'. B. Whipple . . ...................... 402.U48 
Passenger rel!ister. A. Romain . . ........ .. ........ 402,O:i1i 
Pavement for streets or roads, M. Levi ........... 401.752 
Pen, fountain. W. Van Demark ..................... 401.985 
Petroleum burner, C. V. Fleetwood ................. 401,7'1 
Phonoll'raphs or telephones, mouthl.iece guard 

for, W. L. Candee ................................. 401.732 
PhotographiC camera, E. Hackb .................... 401,lU6 
PhotographiC cameras, attachment for. G. D. 

Thompson ........... ................... ......... 401,802 
PhotographiC plates with emulsion, apparatus for 

coating, R . . E. M. Bain .... .............. ......... . 401,'17 
Pin. See Safety pin. 
Pipe jOint, F. A. Lane .... .... .. ..................... 402,089 
Pipe moulding apparatus. former for, McNeal & 

SUneruck ................................ . ...... ,. 402,029 
Pipe or tube coupling, G. W. H. Brogden ......... 401.!l!J6 
Pipe wrencb. L. J. Bergendahl ...................... 401.926 
Pitman, P. R. Pullia ... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  402,105 
Planter, com or cotton. Armstrong & Lowrey ..... 401.728 
Planter, Beed. J. Mitchell ............................ 401.89. 
Plow attachment, gang, E. H. Farmer .............. 401,937 
Plow. ditcbing, W. Burton . . . . . . . . . . . . . . . . ... . . . .... 401.!l!J6 
Plug for sinks, tubs, etc .. W. B. Smith ........... ... 401,!11 
Pot. See Coft'ee O)r tea pot. 
Poultry carrier. G. M. Beorbower ................... 401,812 
Power meter. Clarl< &< Low . . . . ... .. . . .. ... .. . . . . . ... 401.929 
Press. See Printing press. 
Pressure contact arm, uni\'ersal upward, C. J. Van 

Depoele.... ... .. .. . ............................... 402,117 
Printing machine, J. W. Osborne .................... 401,700 
Printing press. band. J. Kunze . . . . . . . . . . . . . . . . . . . . . .  401,839 
Printing presses, paper folding attachment for, 

T. C. Dexter: ..... ......................... ....... 401.7:17 
Propeller. screw, A. VOlrelsang (r).. . .  ... ......... 10,\197 
Protector. See Check protector. Scarf protec. 

tor. 

Pulley key. C. W. Clark .. . . . . . . . . . . ... . . . . . . . . . . . . .. 402,065 
Pulverizer, rotary, M. B. Dodge . . . . . . . .. . . . . .. . . . . . . 401,&78 
Pulverizing clay and extractinl[ stone, machine 

for, J. W. Shaffer .................................. 401,862 
Pump, G. W. Stsft'ord ................................. 401.979 
Pump brake, A. J. Tyler.. . . . . . . . .. ...... .. ... ...... 402,116 
Pump bucket. C. La Dow ............................. 401.954 
Pumps, valve gear for duplex steam. N. E. Nash .. 402.100 
Puncb, W. H. Woglom ................ .............. 401,91 
Puncbing, shearing, and such like machine, C. 

Schumacher et aI • ••••••...... . . . ... . . .. . . . . ... . . .  401.795 
Puzzle. F. Howard.. ............. .... .. ... .. ......... 402,011 
Quilting machine shuttle carrier, Thomas & Cre-

ter .... ... ......................................... 401,98 
Rack. See Hay and grain rack. Umbrella or cane 

rack. 
ro.il brake, M. A. Mlchales .......................... (01,755 
Railway bridgps, danger signal for, J. W. Steele, 

401,763, 401,764, 401,799, 401,800 
Railway gate. A. J. McDonald .................... '" 401.7M 
RSiiW"y, incline electric, R. M. Hunter ............ 402,084 
Bailway motor, street, B. C. Pole .................... 401,855 
Railway rail, E. J. Knapp . .................. . . . . .. . .  402,022 
Railway Signal Bod switch connectioDs, compen-

sator for. Mi tchell & Stevens .................... 402.0s0 
Railway system, electric, S. II. Sbort . .............. 401,796 
Railway tie, metallic, A. J. Hartford ................ 401,1U9 
Railways, sheaf supporting frame for cable. J. 

Walker. .. .. .. .. .. .. .. .... ......................... 401.986 
Railways. system of elevated conductors fur elec-

tric, S. H. Short ................................... 401,'197 
Rake. See Lawn rake. 
Rammer, steam road, � ... W. Carter ........ ........ 402.063 
Ratchet drill. W. G. Morlran ......................... 402,1UI. 

Razor strop, flexible, J. L. Pomeroy ................ 402.W3 
Recorder. See message and time recorder. 
Reed chair. etc.; J. I,emman ......................... 401.959 
Reed or rattan chair, etc., H. T. Leavis ............ 401.!l58 
Reel. See Fishing reel. Paper reel. 
Reel for machines for forming and reeling ropes 

or strands. M. H. Day .......... ......... .. . . . . . . .  402,044 
Rellister. See Passenger register. 
Ring. See Bar ring. Finger ring. 
Rivet, A. Kirks .................... .................. 401.147 
Rl'l'eting, hydraulic machine for, H. SmIth . . . .. . . .  401.975 
Roller mill feeder. R. Wilcox ... .................... 402,049 
Rotary engine. M. A. Bnford ............ ........... 401;816 
Rotaryen!line, J. F. Hines, Br ........ ..... ......... 401.885 
Ruling machine. paper. H. A. Bri88ard . . . . . . . . . . . . .  402,067 
Baddle tree., forminllllexible, J. M. Fink ......... 401,!138 
Safet y pin. J. Alcock ................................. 402,051 
Sash faatener, Trost & Weston ...................... 402,07( 
Sawmill carriages, oft'set mechanism for, W. 

Gowen........ . .. ........................ ......... 401,962. 
Sawmill carrl"""s. 01l'8ettlllll device for, W. 

Gowen. ........ .... ... .. ................... 40l,lUf, 401,945 
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Sawmill set work., W. A. Campbell .••••••.•••••...• 4m,8'l6 
Saw set, F. C. Felcker . .•...... ••••••••••••••••••••• .. 401,740 
Saw .et, E. H. Ketchum .............................. 401,785 
Saw., table top for circular, I. G. Marston .••••.•.. 401,894 
Sawing machine, tree, J. C. Schulte .•..••••••••.... 402,036 
Scarf protector, J. H. Moyer ...•.•••••••.••••••••••. 402,001 
Scraper, A. Stewart .... • •.......•••••.•••••••••••••• 401,911 
Scraper, wheeled, C. H. Sawyer . . ••••.... •••...•••••. 401,007 
Scroll and re.awlng\machine. combined, F. H. 

Craft •....•. ; . . . . . . .  . . . . .. .••••••••••.•••••••.••••• 402,067 
Secondary batterY, C. DeBmazures.................. 402,006 
Secondary battery, W. W. Gri.com ................. 401,744 
Secondary battery. W. P. Kookogey ................ 40),1153 
Seesaw, F. Speocer..... ........ ... .. ................. 401,798 
Self·waltinll table, A. Dahlstrom .................... 4OJ.82O 
Separator. See Grain .eparator. 
Sewlnll, A. Ortmayer ..................... ........... 401,966 
Sewing macblne, J. W. Dewees ...................... 401,716 
Sewlnll machine, G. A. & J. G. Xander .............. 401,989 
Shade holder, G. E. Somer..... ...... .. ............ 409,910 
Sbaft crank, C. Fosdick .............................. 402,010 
Sbaft,lIexible, T. Gare ............................... 401,881 
Sheaf carrier, H. E. Pridmore ...... ................ 401,902 
Shear.. See Animal shear.. Hoof .hears. 
Sboe fastening, Whittier & Herron ................. 401,llJ8 
Shoe or .lipper, J. Hanan, Jr ........................ 401.8S0 
Show and shot case. combined, W. A. Wbltmore .. 402,119 
Shutter, S. L. & E. M. Bloom ........................ 401,813 
Shutter fastener, C. J. Seymonr ..................... 401,860 
Sifter, a.b. G. M. Peirce .... ......................... 401,81i2 
Signal. See Switch .ignal. 
Sled, V. D. John.on ................................... 402,019 
Smoke con.umer, C. McGinni .. ..................... 401,846 
Solderlnll tin can., macblne for, W. Hipperlilllf ... 4Ol,887 
Spinning bobbin, etc., L. C. Baldwin (r)............. 10,996 
Spinning spindle .upport, F. H. Wheat ............. 401,988 
Spool blank., machine for forming, C. A. Brough' 

ton ............. ............... .............. .... .. 401,997 
Sprinll. See Vehicle .pring. 
Stalks, apparatus for removing end .ection. 

from, H. A Hullhes ........................... ... 402,081 
Stamps, device for protecting po.tage, H. R. 

McCalmont ........................................ 401,961 
Stand. See B()ttle stand. 
Stave jointlnll machine, A .  Me Benson .............. 401,874 
Stellm boiler. L. W. & N. Lombard .................. 402,091 
Steam trap, C. F. Brigham ........................... 401,772 
Stereoscope, H. C. White ............................ 401,Im' 
Stereotype plate •• matrix for, G. Eastwood ........ 401,738 
Stopper. See Bottle stopper. 
Stove, R. H. Gohmann ................................ 400,123 
Stove, J. H. Keyser ................................... 401,889 
Stove, .ingle cylinder, J. H. Key.er ................. 401,888 
Stove., burner for gas, L. Kahn .................... 401,783 
Stove., 011 bUrner for. H. Schreiner ............... 401,793 
Stump extractor, Pari. & Dilday .................... 401.800 
SUR'ar from sorghum by ditJusioD, extractinK, "H. 

A. Hnghes ....................... ................ � 402,083 
Sogar production from sorllhum. H. A. HUl/he •.• 402,082 
Sulpbate of silver, preparinll, F. Gutzkow .......... 40),828 
Suppository machine, W. J. Hull......... .. .. .. ..... 401,888 
Surilical applicator, E. Lee .......................... 401,787 
Surveyor's �orner .take, J. H. Howlett ............. 401,782 
Su.pen.ion device, W. C. Homan ................... 40),781 
Swaging device, J. Taylor ............................ 402,00 
Sweat pad fa.tener, L. H. Scruggs .................. 401,859 
Switch. See ElectriC motor troliey Iwltch. 
Swltcb .ignal, K. H. Wade ............ ..... ........ 401,869 
Syrlnlle, hypodermic, H. Han •• maW' ............... 401,900 
Table. See lronioll table. Self'waitlng table. 
Tack .trips, machine for makln!!, M. Broc� 

402.058, 402,060 to 402,062 
Tack .trip., macbine for making J. A. Cro.bie.: ... 402.069 
Tack strip •• machine for .ettlng, M. Brock ..... ; .. 402,(l59 
Telellrapb .y.tem. printing, C. J. A. Munier ....... 402.099 
Telephone. E. A. Woelk...................... ...... 402.121 
Telepbone tran.mitter, W. Gillett ............ ..... 401.74J 
Tellurlan, L. Deicbmann ............................. 402,005 
Temple for guiding the edge. of fabrics, J. J. 

Scholleld . ... .. .................................... 401.972 
Thill couplin&" F. Gandy ............................. 401,826 
Thill coupllnll, J. A. Hin.on ................ ........ 401.885 
Tbrashlng machine, �'. Jr. Landi ..................... 401.840 
Thread cutting die, J. E. McCanna .............. ... 401,962 
Tie. See Railway tie. 
Tobacco c"ttin", machine, W. Krutzsch ............ 402.088 
'1'obollllan, G. H. Chadeayne ........................ '01,734 
'l'oog., roollnll, R. B. McConneli .... ................ 401.96& 
'1'001, combination, S. L. Heinold .................... 401,821 
Tooth holder, J. W. Harris .......................... 401,BbS 
Torch. H. Wellinllton ................................ 401,&15 
Torpedo, .tall', H. P. Younll .......................... 401,810 
Torpedoe., net cutting attachment for, S. A. 

Brown ................................ ............. 401.77& 
Trap. See Steam trap. 
Tre.tle, foldinll, J. T. Miller ..... ...... : ............ 401,848 
Trus •• A. Dalla.... . .. .... .. . .. . .. .... .. .. .. .. .... ..... 40),8'17 
Tuo:, hame, L. J.atll.. .. ........... ................ 401,91>7 
Type writer ca.e, H. D. Pursell .. ............ ...... 402,106 
Type wrltinll macblne. L. G. Garrett ............... 401,780 
TytJe wrltloll machine. G. W. N. yost .............. 401,990 
Type wrltinll machines, inking ribbon .pool for, 

H. Ray..... ... .. ................................. 401,856 
Umbrella or cane rack, W. Gable .................... 400.013 
Valve. cut-oil', J. J. Tonkin .......................... 401,!J6.1 
Valve, engineer'. brake, Westinghouse & Moore .. 401,916 
Valve for reduclnll and regulating pre •• ure of 

lIuid •• W. P. & R. P. Thomp.on ................. 40)'982 
Valve lIear, E. B. Benham ... ........................ 401,780 
Valve lIear, cut-oil', A. L. Harrl.on .................. 401.831 
y .. lve. relief, F. T. Mueller ........................... 402.098 
Valve, .afety, W. F. Cunningham ............. ..... 402.070 
Valve, .team enlline, G. A. Barth ........ .......... 401.9:11 
Valve •• team engine, W. S .. Phelps .................. 401,853 
Valve, .traillht-way, W. T. Kellollg .... ............ 401.784 
Vehicle body, J� A. Melburn ........................ 401.847 
Vebicle brake, J. W. Martin ......................... 401,960 
Vebicle sprloll, A. E. Cook .... ...................... 401,818 
Vehicle step, folding, M. M. Mar.h ................. 401,845 
Vehicle, two-wheeled, S. I� Kinsey ................. 402.020 
Vehicle wheel, J. Nlpp, Jr............................ 40),005 
VelOCipede, marine, S. Curlin ................... _ .. 401,736 
Vending apparatu., W. Lanll ........................ 401,891 
Vending machine, G. J, Dollinller ................... 402,008 
Ventilator. See Car ventllator. 
Violin tall piece fa.tener, M. W. White ............ 402,118 
Wagon, dumplnll, L. Rodenbau.en .................. 402.004 
Wa.h boller, W. W. Ford ............................ 401.8'19 
Wa.hing machine, H. Broadwell ................... 481,731 
Wa.hing macblne, W. 8. Laney ..................... 401.956 
Washing machine, J, Stine .. ...................... 402.00 
Wasbing macbine, T. Waldron ...................... 401,769 
Watch baluce, compensation, A. F. Pickert ...... 402,032 
Watcbmaker'. staklnll tool, do C. Rocheleau ....... 401,759 
Watch, .tem winding and setting. C. Bohnenstlel. 401.815 
Water conductor .upport, J. Davl ................... 402,000 
Water gale, W. T. MCClo.key ........................ 401,788 
Water motor, A. A. Besemer ........................ 402.055 
Water wbeel, F,'Le Bean ............................ 401,751 
Welding tOllether sections 01 pipe by electricity, 

E. E. Rles .............. , ................... �,l07, 402,108 
Wheel. See Vebicle wheel. Water wheel. 
\'lincllua for elot.heB llnea; H. Jrncha ............... 401,824 

Windmill, G. P. Thnraton ............. .............. 401,867 
Wood, apparatus for grinding, F. H. Schmldt. .... 401,971 
Wrench • .  See Pipe wrench. 
Wrench, S. Cook ...................................... 40),819 

TRADE MARKS. 

Anti.eptlc powder, N. A. & C. G. Lloyd ......... ... 16,518 
Anti-sudorillc powder. N. Kha.an .................... 16,514 
Cil/ars, Cigarette •• and cheroot., L. Kahner & Co ... 16,513 
Cor.et., H. C. F. Kocb & Co .......................... 16,515 
Cotton fabrics, bleacbed, colored, and printed, 

Miller. Kaster & Co.. . . .. . .. .. .... . .... .. . ...... ... 16.519 
Fertilizer., bone, H. S. Miller & Co .................. 16,520 
Garment., outer, F. F. Tebbett . .................. .. 16,528 
Hair re.torative, J. Falke .................... ......... 16,510 
Harn'l!ls and borse blanket., J. N. Van Ne •• & Co .. 16,500 
Hay elevator •. or carriers. M. G. Gro •• cup .......... 16,511 
Knitted shirts .. drawers. overshirts. blouses. and 

jacket., S. Cnnde .......... ........................ 16.505 
Liquors, alcobolic. H. & G. Rob ...................... 16,528 
Medicinal lotion, '1'. Angelo .......................... 16,li03 

Oil, petroleum lubricating, Vacuum OU Company .. 16,629 
Oranges, lemons, and products of the citrus family I 

H. S. Sanford ....................................... 16,525 
Perfumery, Ladd & Coffin ............................ 16,616 
Perfumes, perfumed water., and bay rum. also 

.oaps, powder., and co.metics, J. Wanamaker .. 16,581 
Pipe., . Cigar and Cigarette holder., and cigarette 

paper, Quentin & Co .................. : ............ 16.022 
Roofing. impregnated canvas. linen. and cloth for, 

F. Reddaway & Co ................................. 16,524 
Rubbinll .tone. for cleaning and poll.hlnll, 

M urph;r & Mosler... .. .. .. .... .... ... .. .. . .. .. . .... 16,62l 
Seed., timotby, Conklin & Mer.erea u. . . . . . .... . .... 16,506 
Shirtings, sheetings. J{inghams. tickings. cheviots. 

lind print., Lewl. Bro •. & Co.. .. .... .. ........... 16,517 
Sirup. and rock candy, Dryden & Palmer ........... 16,509 
Soap, laundry and toilet, Scbultz & Co ............... 16,527 
Tonic bever8lle. aerated, Schmidt & Starbird ....... 16,626 
Wbi.ky, Belmont Di.tillery Company ............... 16.504 
Wblsky, J. Corni be.. .. ... .. . .. .. .. .. .. .. .. .. ... .. .. ... 16.507 
Whip., H. S. Cushman ................................ 16,$ 

DESIGNS, 
Ax, W. C. Kelly ........................................ 19.056 
Bretzel or cracker, E. H. Sandt ....................... 19,OS9 
Brick, building, W. H.l!'i.h ....................... .' ... 19.055 
Gla.sware, ornamentation of, W. C. Ander.on ..... 19.053 
Glass, window, W. Buttler . .. . •••...••.••.•. . . . . . .. . . .  19,054 
Knitted fabric, G. D. Kin.ey .................... 19,057, 19,056 
St.reno:tb te.ter ca.inll, G. Soedinll. .. . .............. 19.060 

A printed copy of the speclOcatlon and drawing of 
any patent in the foregOing li.t will be furnished from 
this office for 25 cents. In ordering plea.e .tate the 
name and number of the patent de.ired, and remit to 
MUDD & Co., 3Gl Broadway. New York. 

Canadian Patents may now be obtained by the 
Inventor. for any of tbe inventions named In the fore­
lIoing li.t, provided they are simple, at a cost of $40 
eacb. If complicated tbe cost will be a little more. For 
full In.trtlctions addre •• MUM & Co., 361 Broadway, 
New York. Ot.ber foreign patent. may also be obtained. 

Inelde Pall'" eRch Inertlan _ - _ ,.� cente a II ... . Back PaKe, e",ch insertion •• - 81.00 n. line. 
The above are charge. per agate line-about eight 

words per line. This notice shows the width of the line, and is s�t in agate type. Engravings may head adver­
tisement 1 at the same rate per aga.te line, by measure­ment, 8S the le�ter press. Advertisements must be 
received at publication office as early as Thursday morn­Ing to appear In next issue. 

USE ADAMANT WALL PLASTER 
A���!f::�h�:.nn"o"t' c�t 
or crack. It is impervious 
�r���' itt��i:an1n diSet:: 
hou rB. It be in 

kind I. 

71 E. Genesee Street, 
Syracnee, N. Y. 

TRANS-CASPIAN R A I LW /1. Y T O  
Samarkand.-General description of the great Central 
te�ag: :til�:li��r��t���d 

B�kh:�s�� �el"°��eer��: 
Wltb live illustrations. Contained In SCIENTIFIC AMER­
JOAN SUPPLEMENT. No. 66101. Prl�e 10 cents. To be 
had at this. office and from all newsdelllers. 

Patent Foot Power Maohi 
Complete Outfits. 

Wood or M etal .team 
can with 

New 

HOME-MADE INC URATOR.-PRACTI-

SEBASTIAN, MAY & CO' 
lmprovedScrew CUttiDg 

��:e�LATHE 
Drill 

TH E ARMSTRO NG MFG. CO. 
BRIDCEPORT, CONN. 

WATER, GAS AND ST.E4Jl J'll'TEBS' TOOLS. 

Stock8 and Dies for Pipe, Bolts, and Brass Pipe, 
Wrenches. Pipe Vi8e8, Pipe Cutter8, etc. 

Catalogue. sent free on application. 

OTTO GAS ENGINES. 
Over �;'),OOO Sold. 

Horizontal ..... Otto .... Ga. Engines. Vertical ......... 0tto .... Ga. Engine •. 
Twin Cylinder .. Otto:o .. Gas Engines. 
C b· d Ott 5 Ga. Engine. om Ul.e ••••••• O • •  ( and Pumps. 
C b 0 5 Gas Engine. Om ined....... tto .. 1. and Dynamos 

ono GAS ENGINE WORKS, 
CHICA.GO, PHlLADELPBIA.. 
New York Allency, 

IS Velley Street. 

TECHNICAL EDUCA-

THOMPSON IMPROVED INDICATOR 
Manufactured solely by 

2,000 IN USE. 
Adopted by the U. S. Navy 

on all the government 
cruisers and gun­

boat. to be built. 

Also Manufacturers of 

POP SAFETY 
VALVES, 

STEAM PRESSURE GAUGES, ETC. 
34 Chardon Street, Boston, Mas8. 

REDUCING ACTION OF HYDRO-
gen.-By Stephen Cooke. An Intere.ting chemical lnve.­
tigation made with a view to a.certalnlng the ell'ect of 
the presence of platinum On tlJe reducing action of hy_ 
droRen. Contained in SCIENTIFIC AMEHICAN SUPPLE .. 
MENT, No. 668. Price 10 cent.. To be had at this office 
and from all new.dealers. 

W
ATCHMAKERS 
Send to American Watch T ool Co •• 

Waltham, Mass., for price list of Whitcomb 
Lathe. and forthe new Webster-Whitcomb. 

THE CRANK'S STORY. - BY G. H. 
Edward •• C.E. The part played by tbe crank in develop-
�fttht��&���ls.Of cT��t!ti��d 1fnuktJ�i�il���dxrMi�glg!� 
SUPPLEMENT, No. 641. Price 10 cent.. '1'0 be bad at 
this office and from all newsdealers. 

NICKEL ANODES, 
NICKEL SALTS, 

ROUCES, 
COM POSITION, 

BUFFING WHEELS, 
ELECTRO &. NICKEL 
PLATINC OUTFITS. 

tion.-A pnper by Dr. R. H. Thur.ton, in which the au­
thor discusses the reason end purpose of technical ed­
ucation, and Its value in the' development of the powers of tbe ma •• e. of tbe people, and the .ecuring of the 
greatest po,.ible prosperity ot thellation. Contained 
\n SCII'NTIFIO AMERICAN SUPPLEMENT, No. 60S �:���

l��ts. To be bad at tbls oblce and from all 

TO BUS I N E SSM EN. STEIM REGULATING SPECIALTIES The value of the SCIENTIFIC AMERICAN as an adver-It tising medium cannot be overestimated. Its CirCulation -- is many times greater than that of any Similar jourJ;l&l 
Made by u. are guaranteed and u.ed by all the car heat_ now pub lisbed. It goes into all til e States and '1'erriw-ing companies. railroads, etc. ries, and 18 read in all the principal libraries and reading 
MASON ItEGULATOn. CO., Boston, Mass. room. of the world. A bu.ine •• man wants .omething 

��:r�ba �� ::it:i�i::�:il�B:.
mer¥�i�n 

h� �!�t��:w:� VAN DUZEN 
AS ENCINE 
NO BOILER. NO COAL. 

No ENGINEER. 
Ezt..a WATE.R .RENT 

or INSU.RANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 
for de.crlptlon and price •. 

Van Duzen Gas Engine CO" 
=\._"ol�.2nd St., CINCINNATI, O. 

DISTRIlHlTING HEAT AND POWER. 
-Full description, by E. D. Meier, of the Prall .ystem 
of distributing heat and power from central station •• 
Contained in ScIENTLFIC AMERICAN SUPPLEMENT, No. 660. Price 10 cent.. To be bad at this ollice 
and from all newsdealer •. 

SECTIONAL CD�TVGS INSULATED AIR . IWJ:.o1U.D 

WATCH CLEANING AND REP AIR-
Inll.-A valuable and practical paper. fuil of u.eful sug­
ge.tion.. Contained in SOlENTIFIO AMERICAN SUPPL"­
MENT, No. 664. Price 10 cents. To be had at thl. office and from an new.dealer •• 

JVIiiT OVTI 

ALUMINUM· STEEL HACK .SAW. 
Frame and 1 doz. blade •• $2; Blade. per do •• , 8-Inch, ,I, 

WR
ml��i�·rWfjt'1.Pri(5�.,

Ha����Vii't�'lr6�· O. New catalogue of Engineers' Specialties. 

adyertl.e. in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC AMERICAN. when 
selectin�.a list of publications in WHlen yuu d�Clde It is 
for your interest to advertise. This is frequellt!y done. 
for tbe reason taat toe �ent gets a larger eommiS810n 
from the papers having a smun Circulation than is allow. 
ed on the SCIENTIFIC AMERICAN. 

l!""or rates see top of first column of this page, or ad. 
dr988 

MUNN &: CO., Pnbll81,er8, 
361 Broadway, New York. 

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

.Pittsbnl'Kh, 1'a .. 
Manufacturers of everything needed for 
A.�T�IiiZ.A1'iI' �:liJx.x.a 

for either Gas, Oil, Water, or Mlnerlll Tests, Boilers. Engines, Pipe, 
Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 
lists and discount sheets 

on request. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With direction. for construction. Four 
engravings. Contained in SCIENTIFIO AMERICA.N SUP­
PLEMENT. �9. Price 10 cent.. To be had at this office 
Rnd of all new.dealer •• 

ARTESIAN 
Wells, Oil and GaB Wells,drilled 
U��� �� o

d=u�� 
and furnish everytbjng required . to drill and complete same. Pon. able Horse Power and Mounted 
Steam Drilling Macbines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. lJiel'ce A)'tetlin .. 
asNi!!Ve�fJ:e�'WfJlY�r":' 

W A'fER OF CONDENSATION.-A DE· 
scription ofthevariou. apparatus that bave been devised 
for the extraction of water of condensation from the .team·heated apparatus used in the Indu.trle... W Itb 24 
\llustr .. tion •. Contained in SCCIENTIFIC AMERIOAN 
SUPPLEMENT, No. 6;')9. Price 10 ents. To be had at this 
office. and from all new.dealer •• 

cal directions for the manufact.ure of an ell'ective incu­bator that has been carefully te.ted and found to per· 
form all that may be rea.onably expected; wltb direc· 
���:F�"i X�����DfN ���fE��;i�·N��W�w.edJ�I�eClii MANGANESE STEEL AND ITS PROP­
cents. To be had at this office and from all newsdealers. �1,�';:ttb:1:a��

I�� l:'�ltl'.
ef:.r.nc���· .g��t;I

��d
Mrn 

! PEN B E RTHY 1M PROV ED .�����T��'i,N::dR!��:i����F:Olirfio�o
,;l�iri'e':v • .r:�f:r�� � AUTOMATIC INJECTOR, 

Why 20,000 have been sold In tw o year •. 
Because they cost Ie •• than otber. and do equal work. Lift 20 feet and work from 

head as wdU. Re-start themselves and· require no watcblng. Will lift 
, througb hot pipe., work from 25 to 

150 lb.. pre •• ure. Part. remov&ble without· disconnecting, alEto inter­
cham,eable. Send for pamphlet. Penberthy Injector Co., Detroit, Mich. 

ADVICE TO YOUNG MECHANICAl!. 
Englneers.'-Addre •• by Prof. Perrr. to hi • •  tudents at 
the Flnsbury Tecbnical Collel<e. A paper of �reat value 
and interest to all working engineers. With one en­graving. Contained in SCIENTIFIO AMERICAN SUPPLE­
MENT, NO. 661. Price 10 cent •. To be bad at thl. office 
and from all newsdealer •. 

TruB Boop Drhlng. 

BARREL, KEI, 
Hogshead, 

AND 

STAVE MACHINERY. 
Over 50 varletle. manu­

factured by 
E. &. B. Holmes, 

BUFFALO, N. Y. 

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

chaniCS, Builders, men of leisure, and professional 
men, of alt classes, need good books in the line of 
their respective calling.. Our post office department 
permit. tbe transml •• ion of books througb the mail. 
at very small cost. A comprehensive catalogue of 
useful book. by dill'erent author •• on more than IIfty 
dl1ferent .ubject., bas recently been publi.bed for 
free circulation at the office of this p,!per. Subject .• 
clas.IOed witb name. of author. Per.ons de.iring 
a COpy, have only to a.k for it, and It will be mailed 
to them. Addre .. , 
DlVI!IIN &; CO .. aul Broadway, New l'ork. 

© 1889 SCIENTIFIC AMERICAN, INC. 

Stored Energy 
ACCUMULATORS for Electric LigbtID.g and 

Street Car PropulSIOn. 
ELECTRICAL ACCUMUI.ATIIR COMPANY, 

No. 44 Broadway, New York City, 

Edco System. 
Ce"q�rJ��'it ,��c�r��l:I�hJr����i�ii�'T1�a�f3;,.f��'it"����s 

experienced Electric Motor Co. In tbe world. 
THE ELECTRO DYNAMIC COMPANY. 

No. 2U Carter St •• Philadelphia, Pn. 
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