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(12) M. G. W. writes: I notice in a steel INDEX OF INVENTIONS Electric machine, dynamo, R. Eickemeyer, ....... 377,006 

Electric machines. current regulator for dynamo, 

HINTS TO CORRESPONDENTS. 

Name8 and Addre8 .. mnst accompany all letters, 
or no attention will be paid thereto. This is for onr 
informat!on, and not for pnblication. 

Reference .. to former articles or answers shonld 
give date of paper and pa�e or nnmber of question. 

Inq ul rle .. not answered III reasonable time should 
be repeated; correspondents will bear in mind that 
some answers reqnire not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each mnst take his tnrn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected withont remnneration. 

SclenUlic American So)'pleIDent .. referred 
to may be had at the o!lice. Price 10 cents each. 

Book8 referred to promptly snpplied on receipt of 
price. 

Minerai .. sent for examination shonld be distinctly 
marked or labeled. 

(1) F. M. asks why a large quantity of 
leaf tobacco wet with fresh water gets hotter than the 
same qnantity will, wet with strong solntion of salt 
water. A. Salt is an antiseptic, and retards fermenta
tion. Fermentation IS the canse of the heating. 

""' 
(2) H. V. J. asks: What is the ratio of 

the length of a vibrating reed, rigidly fixed at one end, 
to its rate of vibration? For instance, a strip of elastic 
metal, the length of which is n, vibrates 50 times per 
second. What will be the length of a strip ofthe same 
material, and Cross section. to vibrate 200 times per 
second? A. The rate of vibration varies inversely as 
the)ength. In the instance given, the length for 2OOvi-

n 
brations shonld be -. 

4 

(3) J. K. asks if tbere is any way to 
take pieces of plank apart, after they are glned to
gether. A. Immerse in boiling .water or expose to 
steaming. 

(4) W. F. N. asks: L What is the tem
perature of water at its I(reatest density? A. 40 C. or 
39.1" Fah. 2. What is the weight of a c nbic foot of water 
at its greatest density? A. 62'425 ponnds avoirdnpois. 
3. How mnch is it expanded in heatine it to 62" Fah.? 
A. 100.000 volnmes at 32" Fah. become 100,095 volnmes 
at 62" Fah. 4. The cnrrent of a battery having an 
E.M.F. of 1 volt working throngh a resistance of·1 
ohm gives 1 ampere. Now,if the resistance be donbled, 
what effect will it have on the cnrrent? A. Calling the 
external resistance R. and the resistance of the battery 
R, and the E.M.F. E (in yonr case eqnal to 1 volt). the 

E 
cnrrent is eqnal to -- If R+R=I, then the current is 

R+R 
equal t ol ampere. If R+R=2, the current is equal to 
Yo ampere. Your question is'not clearly stated, as yon 
do not Bay whet.her the 1 oh m resistance includes the 
battery or not. The resistance of the battery cannot be 
left out of account. 

(5) G. W. asks how liquid cherry stain is 
made, such as furniture manufacturers use. A. Take 3 
quarts water, annatto 40nnces; boil in a copper kettle 
till the annatto is dissolved. then put in a piece of pot
ash the size of a walnut. Keep it on the fire abont half 
an honr longer. and it is ready to bottle for use. 

(6) J. H. T. wants a receipt for making 
a liqnid blacking. that will make a good shine and a 
qnick one. A. Take of gnm shellac 2 ounces. and dis· 
solve in 3 quarts alcohol, then add 1),2 onnces camphor, 
and 2 ounces lamp black. 

(7) W. C. asks (1) what to use for re
moving kerosene from an ingrain carpet. The oil is about 
115° test. A. Use ether. chloroform, turpentine, or car· 
bon disulphide as a solvent. 2. What is the steam pres
sure usually nsed on hi!!;h and low pressure engines? 
A. Engines are now built in such variety that it is not 
possible to give a definite answer. From 30 to 50 pounds 
wonld generally be considered a low pressure, and 
above 70 pounds m;ght be considered high preSSllre, al· 
though many componnd engines use steam at a pressure 
or 150 pounds and over. 3. Can yon tell me where I 
can get a good chemistry? A. Fownes' Chemistry, r�· 
vised by Watts, which we mail for $3.75, or Btoxam'" 
sixth edition (just out). which we mail for $4.50, arepro
bably as good chemistries as can be obtained for til8 
money. They each treat of both inorganic and organic 
chemistry in a way to be comprehended by any intelli· 
gent person, while .being very comprehensive in their 
scope. 

(8) B. A. asks how·oil-cloth cloths, com
monly called. oil skins. are made. A. Dissol ve together 
white resin, pulverized. 8 ounces, bleached linseed oil 
6 ounces, white beeswax l!A.l.ounces, then add sufficient 
turpentine. Apply to both sides of the cloth while it 
is stretched tight. 

(9) A. S. P. asks: Which would be the 
easiest on a steam pump .filling a tank-to discharge 
the water into the bottom or top of the tank? A. There 

is less pressure in the tlow pipe when feeding into ttie 
bottom of a tank. The difference is too small to be per

ceptible in ordinary pumping. it being orily 0'43 of a 
pound for each foot that the top tlow pipe is above the 
water in the tank. 

(10) W. D. W. asks a receipt for the 
prepartion nsed for blacking brass work, such as the 
finger buttons of a writting machine. A. Dip the but
t.ons in a solution of chloride of platinum, and heat 
gently to dry. Two or three dips will give them a 
black snrface. 

rolling mill, salt. is thrown on the plates while being 
rolled, for the purpose of removing,scale, etc. What 
chemical action takes place, and does it not have a dele· 
terious effect on the rolls? A. The action is chemical 
and mechanical. The salt melts and becomes a tlux on 
the surface of the metal, and in that way assists in 
making the plate smooth by preventing oxidation. It 
also used mixed with sand for tlux in weld furnaces. 

(13) H, W. F.-Images of any material, 
such as clay, plaster of Paris, or wax, may be coated 
with copper, and the copper bronzed. . The coating will 
necessarily be very thin, to prevent roughness. Clay 
and' plaster images should be thoroughly waxed on the 
surface, to give adhesion to the pi umbago surface which 
is necessary for the electro deposit. By care and a slow 
�ction of the battery, and proper management of the 
solution, a sufficient thickness of copper may be ob· 
tained to allow of the wax being melted out and the 
cavity filled with solder, which melts at a much lower 
temperature than lead, or fusible alloy, or type 
metal. This has been used experimentally. but we do 
not know that it is practiced to any extent in the arts. 
Images and ornaments cast in zinc and electrotyped 
with copper, and then bronzed, are largely a trade in 
Europe and the_United States. 

(14) J. H. G. writes: I see street dealers 
using .a soldering substance in their work which is 
melted by an ordinary candle and is used without the 
aid of resin, acid, or ammoniac, and appoo.rs to do 
good work. Canyoutell me anything as to its compo
_sitlon? A. It is bismuth solder. Composition 50 parts 
tin, 2Ii parts lead;25 parts bismuth by weight. 

(15) T. P. H. asks: Is there any chemi· 
cal mixture that will Rliarpen old files? A. Boil the 
files in strong soda and water to clean off all grease, oil, 
or gum • .  Then dip for a few minutes in a'bath of nitric 
acid 1 part. water 4 parts; the length of time being 
less on fine files, as yonr experience may suggest. 

(16r G. E. M.�The tides in all parts of 
the world vary according to the contour of the coasts. 
The Bay of Fundy is a striking example of an ordinary 
tide sweeping into a funnel-ahaped bay, at the head of 
which the tide is 70 feet. On the north coast of South 
America is a fair example of the retarding effect of 
islands and reefs; the Windward Islands so obstructing 
the Atlantic tidal wave as to reduce it to from 1 to l!A.l 
feet, while the broad Pacific Ocean sweeps into the re
cessed bay of Panama a tidal wave of 24feet. The same 
effect takes place in Long Island.Sound, the tides being 
less at Martha's Vineyurd than at Bridgeport, the nar
rowing of the sound causing the tide to ·accumulate at 
its westernlend. 

(17) J. M. B. asks why it is that it 
takes so much longer for water to boil or food to cook 
in a new tin vessel than in an old one. A. Because the 
new tin is bright and smooth, and thereby retl�cts the 

heat ir.stead of transmitting it. Old tin is dark and 
,rough, absorbing heat quickly. 

(18) A. H. W. asks if it will require more 
or less fuel (coal) at II high altitude than at a low one 
to furnish the same pressure of steam in a boiler, and 
if there is a difference. what is the rat.io. A. The same 
amount of fuel will be required in either case stated. 

(\9) L. O. S.-To make a camera obscurlj. 
see SCIENTIFIC AMERICAN SUPPLEMENT, No. 158, con
taining illustrations. 

(20) J. W. L. writes: I have a horse 
shoe magnet madc of Yo by Yo inch steel, and 2� by 4!A.l 
inches, the poles of which do not lit the connecting bar. 
Will it injure the magnetic properties to file or grind 
it to fit? If so, how shallI renew it? I have for sev
eral years been sending yearly packages of my SCIEN· 
TIFIC AMERICAN to thA Light House Board. to distri
bute to the light kMpers. Is that the best disposition 
to make of it? A. Your magnet will undoubtedly suffer 
in grinding the ends. Your disposition of the SCIEN' 
TIFIC AMERICAN is commendable. 

(21) W. J. H. writes: 1. I have about 
700 lb. of fine. brass filings and brass dust. What is the 
best way to melt the dust without burning, etc.? A. 
Pack the filings and brass dust in a crucible as tightly 
as possible, and place a little charcoal dust on top. 
Melt in a brass furnace and pour into an ingot. Better 
sell it to a brass founder.-It would be a tedious and 
uneertain computation to obtain the amount of force 
with which a 2 in. gas pipe will strike the bottom of a 
bored well containing 1,600 feet in depth of water, and 
2,100 feet deep. 

. 

(22) A. W. M.-The speed and pitch of 
propellers for best effect depend largely upon the reill' 
tive areas of midship section, its form, and the lines of 
immersion; the whole displacement and area of cir
cumference of propeller being aloo factors in the com
putation. Ordinary propeller wheels are made for a 
speed of from 150 to 000 turns per minute. A speed of 
95 feet per second on the periphery of a propeller wheel 
Will cause a partial vacuum, depending upon the speed 
of tbe wheel and vessel ahead. Thus a wheel turned 
with great speed when the boat is fast at a dock loses 
much of its power by the vacuum sucking the air under 
the wheel. Wheels are usually of 2 or 3 blades. and for 
bulky boats have a pitch about equal to their diameter. 
With boats having fine lines, the pitch may be extended 
to twice the diameter of the wheel.. See SCIENTIFIC 
AMERICAN SUPPLEMENT. Nos. 101,278, 15,208, for in
teresting illustrated articles on screw propellers. 

(11) D. F. F. asks the best method of 
engraving 'on brass, by a solution that will not, as nitric 
acid does, make the letters or design run. A. Proba
bl!: yon make the acid too strong. Try it weaker, and 
mix 34l1cetic acid with it for your biting liquid. Also 
see tliat you have good wax for ground. Pnre asphalt 

(23) T. P.-The pressure per square 
inch of surface for all boilers is alike for similar pre
sures by the gange, but the strain on the cylindrical 
shells of boilers is in proportion to their diameters. 
Thus the absolnte strain tending to split the shell of a 
boiler 4 feet in diameter is twice as much as III a boiler 
of 2 feet in diameter and may be illustrated by laying 
a stick 24 in. long on two bearings at the end, and one 
also 48 in. long in a like position. If you place a pound 
weight on each inch of each stick, you will find that one 
is carrying twice the strain on its bearings that the other 
does. Its bearings represent the shelis of the hol!ers 
TillS agrees with IIctual e¥JlCI'iments Oll boildt'll. 

• melted with beeswax, equal parts, Slid put on the warlll 
plate with n pad, male,," the best ground. 

For which Letters Patent oC the 

trnlted State8 were Granted 

February 14, 1888, 
AND EACH BEARING THAT DATE. 

[See note at end of list about copies o f these patents.] 

Crowdus & Sutton ................................ 377.884 
Electrical conduit, undergrouded, R. F. Silliman .. 378,021 
Electrical converS ion, system of, E. N. Dicker son, 

Jr ...................................... ............ 377,994 
Elevator. See Grain elevator. Hod elevator. 
Elevator carria�e. C. Haas ..• , ..•.... : ..••......•.... 377,751 
Elevator controlling device, Evans & Scbwanbaus-

ser ......................................... ......... 378.()(5 
Engine. See Gas engine. Petroleum engine. 

Steam engine. 
Extractor. See Cork extractor. Spike extractor. 

Advertising device, F. C. Briggs .... ... ............ 377,9"..5 
Air, carbureting, R. M. Bidelman., ................. 377,735 
Alloy, metalliC, J. Webster .......................... 377,918 
Amalgamator, W. & G. W. Jobnson ................ 377.760 
Amalgamator, carbon, W. H. IJawrence ............ 377,901 
Armature COilS, frame tor winding, R. Eicke-

meyer •.•.••......•••..••...•••.•.•••.••••••• ••••• 377,99i 
Asb conductor, J. H. Wbittle ........................ 317,921 
Axle lubricator, car, S. Hatt ...... . . . . . .. . .. . . .  ; .... 377,754 
Axle, vebicle, Peckbam & Laass ........... . .. . ..... 378,058 
Axles, roller journal for car, Moyer & Youlls. ...... 377,836 
Bag turning, folding, and printing machine. J. W. 

Wells .. ............................................ 377.972 
Ba6ts or valises, fastening for traveling, H. W. 

Morrow ........ ................ .................... 378,016 
Balance spring for window or otber Slides, G. W. 

Bisbop ............................................. 377,736 
Baling press, O. B. Kinnard .......................... 377,942 
Band coupling, C. A. Weed .............. .. .......... 377,9il 
Band cutter and feeder, O. Anderson .............. 377,975 
Bar. See Claw bar. Grate bar. Structural bar. 
Barrel boop, C. 8. Cannon ............................ 377,79J 
Batb apparatus, port ble vapor and bot air, J. G. 

Da vi.. . . . . .  .. .. .... .. ...... .... .. ...... ..... .. ..... 377,886 
Battery. See Galvanic battery. 
Bedstead brace, D. G. Warfield ...................... 378.028 
Bel!, electriC, J. P. Tirrell .......... . .. ...... ......... 377,916 
Bit. See Bridle bit. 
Blast furnaces, apparatus for filling,S. Thomas ... 377,873 
Board. See Pitcb board. 
Boats, outrigger for, M. E. Bosca ................... 377.986 
BOiler, H. Warden ............................. ....... 377,792 
Boiler be"ds, apparatus for making, H. Warden .. 377,791 
Bolt, H. B. Ives ....................................... 378.067 
Bolt tb reading macblne. J. A. Becber ..••.......... 377.981 
Book protector. P. F. Van Everen .................. 377,008 
Books, binding blank, T: Beckett ........... ........ 377.880 
Hoot crimping frame, E. Houd. _  ................... 377,898 
Boot or sboe, G. T. Cbapman ........................ 378.040 
Boot or sboe, C. H. Winter .......................... 378,034 
Boots or shoes, tool for inking the sole edges of, 

F. P. Buzzell ............................. . ......... 377,WI 
Bottle, ink, 1!l. B. Snedigar ........................... 378,022 
Bottle wasber, A. Von Scbade ...................... 377,8,5 
Box. See nle box. Knockdown bol[. Paper 

box. 
Brace. See Bedstead brace. 
Bracket. See Lamp bracket. 
Brake. Car brake. 
Breastpin safety catcb, J. Johnson ... . ............. 378,054 
Brick machine, R. N. Ross ........................... 3'17,778 
Brick macbine, reciprocating. J. P. Miller . .... ... 377,767 
Bridge. T. D. B rocbock! ................ . ........ . .... 377.887 
Bridge gate, draw, D. Greenboot .................... 377,807 
Bridle bit. R. O. Burgess ............................. 377,845 
Bridles, overdraw cbeck 1001> for. N. B. Le Blond. 377,944 
Burner. See Gas burner. 
Burnisbing macbine,A. B. Fowler .......... _ .. ..... 377.826 
Button, J. P. Noyes ........... ........... ' ........... 317,768 
Buttonbole barring, macbine. H. M. Essington. ... 377,931 
Calculating macbine, F. L. Bancroft . .............. 377.8Z1 
Calipers or dividers, J. 8teven� ...• ............•.... 377,868 
Car brake, automatiC, W. H. Turner ................ 377.874 
Car coulpling. G. F. Brown .......................... 377.882 
Car coupling, P. Brown ............... ...... 378,037. 378,008 
Car coupling, J. K. Freeman ........ ................ 377,746 
Car coupling, S. D. Locke . .................. . . . . . . . . 378,013 
car coupling, G. D. Pearson ......................... 377.770 
Car couplinll, A. Story ................................ 377,841 
Car coupling, automatic, E.Latbam ................ 378,068 
Car, express, J. W. Post ........... ................. 377,774 
Car beater. Gilbert & Long .......................... 377,934 
Car road, street, W. M. Eccles ...................... . S77,930 
Car, stock, R. H. Ripley .............................. 377,9,,9 
Cars, draw gear for street, J. W. Evans ............ 37'7,825 
card gilding macbine, Padmore & Glllbee .......... 378,018 
Carpet stretcb.er, J. Carter.; ......................... 377,847 
Cartridge sbell, Stiner & Darlinl{ .......... . ..... . ... 371,816 
Case. See Label case. Sbow case. 
Casting loose pulleys, mould for, .J. MCCaO'r ey ..... 377,859 
Chain, drive, S. D . .1Jocke ............................. 377,811 
Cbain \Vrencb, J. H. William ..... . .. . ...... . . . . . . . .. 377,795 
Cbair. See Office cbalr. 
Cbimney,adjustable, Jones & Elser ................ 377,899 
Cbronometer escapement, P. T. A. Rodeck ....... 377,839 
Cburn motor, Stuart & Gubbins ..................... 378,059 
Cigar bunching machine, A. Gordon ................ 377,748 
Clamp. See Saw clamp. 
Claw bar, W. S. Pates .............. . . ........... .... 377,957 
Clock, secondary electriC, W. B. Harvey ....... . ... 377,895 
Clock striking mecbanism, E. Groux ................ 377,935 
Clutcb, friction, J. W. V. Rawlins .. . ... . ............ 377,777 
Coat book, C. C. Pierce .................. . ... . ... . .... 377,773 
Coffin depOSitor, A. M. Lewellen ............... . .... 377.8M 
Collar pad, borse, F. W. Krause ..................... 378,055 
Comb, J. P. Noyes .................................... 377,769 
Combination lock, O. Volkerts ...................... 378,027 
Compasses, draughtsman's, J. Stevens .............. 377,867 
Conveyer, A. Wissler ... ........................ ..... 377,821 
Copper, s.alts, ores, mattes, etc., in aCids, separat-

ing preCIOUS metals and impurities from solu-
tions of, T. Kiddie .............................. . . 377,809 

Cork extractor. E. Walker ......................... ... 377.790 
Cork retainer, Heinig & Leidigb .................. . . 378,307 
Cornet tremolo attachment, F. Menzenhauer ...... 377,860 
Corsets, making. Stiegler, Jr., & J. Cargeme!. ...... 378,023 
Cotton press, A. D. l'bomas (r)....... ........ ....... 10,902 
Coupling. See Band coupling. Car coupling. 

Tbill coupling. Water closet cOllpling. 
Crusher. See Harrow and clod' crusher. 
CuO' bolder, J. D. Hall . ............................ .. .  377,753 
CuO's, making. A. Wbited . ................... .. .... .. 378,032 
Cultivator and scr"per combined, J. A. Scrog(,(s ... 377,781 
Cultivator foot, S. R. Estep .......................... 377,998 
Cultivators,lifting spring for, C. R. Davis .......... 377,993 
Cup. See Oil cup. 
Cutter. SeeBand cutter. Rope cutter. 
Damper regulator, J. St. Mary ...................... 377,785 
Dental plu",ger, W. G. A. Bonwill ................... 377.984 
Display stand, J. J. Anderson ........................ 378.0:l!i 
Domino, S. S. Kimball ............ . . . ; .......... _ .... 377,8l2 
Door check, S. H. Glesy ....... . ... . ........... . ...... 377.852 
Door securer, S. R. Campbell . . . . . . . . . . . . . . . . . . . . . . . .  377,927 
Doubling and twisting machines, stop motion 

mecbanism for, H. T. Broadbent ................ 377,881 
Draugbt equalizer, A. H. Bales ... ... . ....... . ...... . 877,978 
Draught equalizer, H. McCoy . . . . . . . . . . . . . . . . . . . ... . 377,812 
Electric conductors, 'support for, M. J. Hart ...... 377,894 

Fare register and recorder, R. M. Rose ..••....•.... 377,960 
�'arm gate J. J. Bugbman ............................ 377,844 
Faucet. E. U. Scoville.. . . . . . .. . . . . . . . .. . . . . . . . . . . . . . .  378.(f/O 
Feed water beater, G. L. Hagarty ........ .......... 377,752 
li"ence making machine, Heberlinll & Bernauer •... 377,756 
Fence post. J. W. Griswold ........................... 78,051 
Fibrous ware, treating, H. Carmicbael ............. 377,928 
File box, E. E. Baker.. . . . ..... . .. . ...... . . . . . . ...... . 378,062 
�'ile bolder, H. C. yeiser ......................... ... 378,072 
Filters. apparatus for feedinll chemical. to, O. H. 

J ewell ....... . . ... .............. . .... . ......... . . ... 377.758 
Firearm. B. Hemming ..••.•...•.•.•••••.•..•..•.•..•• 377,85-1 
�'ire escape. L. J. Mesner ............................ 377,766 
Fish plate, T. A. Davies .. ........................... J77,885 
Flanging machine, Ford & Hussey ..•..•• , •••••..•• 377,999 
Frame. See Boot crimping frame. 
Furnace. See Hot air furnace. Smoke consum-

ing furnace. 
' -

Furnaces, apparatus for heatinll' blast for shaft, 
J. L. Tbomson ............... ..................... 377.819 

:H'urnace grate, W. H. IIeeson . . . ....•............... 378,tn; 
Fuse. electric, P. G. Gar dner ....................... :m ;851 
Gauge wbeel, D. H. Carpenter ....................... 377,'lOO 
Galvanic battery. T. M. Foote ....................... 377.745 
Gas burner, C. B. Todd ............................... 377.787 
Gas engine, R. lL Smith, ..........•......•........... 377,962 
Gas generator, A. Weyer ............ ............... 377,793 
Gas light governor, automatic, Greiner & Grupp .• 378,050 
Gas meter, F. M. Tow!. ... ........................... 377,967 
Gas regulator, automatic, M. J. Amick (r).......... 10.901 
Gate. See Bridp;e gate. Farm Ilate. 
Gate, R. B. Lyon .................. . . . . . . . .. . ......... 378,056 
Generator. See Gas generator. 
Grain binder. R. Emerson ............................ 377.744 
Grain binders, cord tier for, P. Hanson ............ 377,828 � 
Grain elevator. T. J. Underwood .................... 377.917 
Grain meter and register, automatic. J. G. Wolfe .. 377,84a 
Grain 8courinp; macbine, R. W. Welcb ............. 377,9m 
Grate bar, W. D. Cronin .............................. 377,140 
Grindinp; macbine, J. B. Comstock .................. 377.il8.3 
Harness rosette, J. W. Grummon ................... 371,750 
lIat and coat rack. W. L. Caldwell ........... ...... 377.737 
Harrow and clod crusber, J. T. I,eigbton ... 378,Oll, 378,012 
Harrow and cultivator, combined, F. Bateman .... 377,!J80 
Heater. See Car beater. Feed water beater . 
Heel attacbing macbine, F" F. Raymond, 2<1 ....... 377,958 
Hinge, gate, J. B. Pugb .... .. . . . . .................... 377,910 
Hod elevator, H. Curtis .............................. 377,741 
HOisting and ·conveying machine, M. W. Locke ... 377,947 
Holder. See CuO' bolder. File holder. Trace 

bolder. 
Hoodwink. J,yman & Jobnson ......... .............. 377.885 
Hook. See Coat book. 
Hook, C. C. Pierce: .. ................. . ....... . ...... 377,772 
Hoop. Bee Barrel boop. 
Horsesboe, .T. B. Fincb ............................... 878.()(6 
Hose, rubber. J. Crampton .......................... 377,OOJ. 
Hot air furnace, G. G. Wolfe ............... . ........ 378.061 
Indicator. See Electric current indicator . 
1nbaler, B. M. Wilkerson ................ ............ 378,mS 
Injector, L. Scbutte .................................. 377,'12 
Insect .creen, J. W. ·Bougbton ............ ......... 377,987 
Jack. See Lifting jack. Vebicle jack. 
Jar fastening, J. M. Keller ........................... 377.831 
Joint. See Pipe jOint. 
Key. See Telegrapb key. 
Knob lock. Selleck & Keenan ........................ 377.815 
Knockdown box, H. S. M1Jnson .............. "., ...... 377,813 
I.abel case, J. H. McCartney ......................... 377,7&i 
l,adder, J .  S. Tilley . .... .. . . . . . . . . . .......... . .. . .. ... 377,!JOO 
Ladle. foundry, Goodwin & How ................. ... �17,147 
Lamp brack�t, IJ. P. Pell ........................•.... 877,907 
Lamp, car; Sherburne & Taber . ........... . . . . . . .... 377.001 
Latch and lock. combined. J. Adams ... ............ 377.73;; 
IJatch, night, W. Bohannan .......................... 377,9&1 
Lat.he, C. R Russom ................... .............. 377,�7!l 
Latbe feed. Jones & Rogers ......................... 377.761 
Lead or base bullion in smelting from slag, etc .. 

apparatus for separating, W. B. Devereux .... . 377,802 
Leather,' machine for sLaking, stretching, and 

softening, W. M. Hoffman ....................... 378,066 
Level and inClinometer, spirit. E. F. St. Jobn ...... 377.870 
Lifting jack, carriage, D. Simmons .... _ .......••.... 377,184 
Liniment, A. E. Banks . . . . . . . . . . ..... . ...... .... .... 377,979 
Lock. i:!ee Combination lock. Knob lock. Nut 

lock. 
Locomotive smoke condUit, B. T. Loomis .......... 378,014 
Lubricator. See Axle lubricator. 
Matcb machine. L. Kittinger ....................... 377.943 
Match macbine tray, h Kittinger .................. 378,()lO 
Measure, automatic grain. C. W. H .. dley ........... 377.936 
Medical apparatus, electro, T. R. Ten Broeck .... 377.872 
Metal working machine, com pound, E. S. Bab-

cock . . . . . . . . . . .......... ' . .... ...................•.. 3':'7,976 
Meter. See Gas meter. Grain meter. 
Millstone feeder, L. E. Kane ........................ :177,762 
Mirrors and other articles, pneumatic holder for. 

C. E. Dougberty ................................... 377.996 
Mop and brush. combined, A. W. O'Blenus . . .... . .  377,955 
Mortising mllcbine, R. S. Greenlee. . . . . . . . . . . . . . . . .  377.749 
Motor. See Churn motl'r. Weigbt motor. 
Multiple switch boards, long distance connection 

for, C. E. Scribner ................................ 377,914 
Nail. t>ee Sboe nail. 
Nippers. cutting, R. H. Jobnson ............ ....... 377.759 
Nut lock, W. A. Jordan ... .................... ..... 378,00l 
Office chair and {operating table, combination, Ii". 

E. Graves ................................ ......... 377,806 
Oil cuP. E. P. Shalfer ........................ ........ 377,782 
Or dnance, breecb-Ioading. A. Noble ... . ........... 377,906 
Ordnance, hydraulic loading and operating mech-

anism for, R. T. Brankston ...................... 377-,924 
Ordnance, hydraulic operating mechanism for, C. 

H. Murray ........................................ 377,905 
Ordnance, hydraulic· operating mechanism for 

breecb-Ioading, C. H. Murray .................... 877,904 
Ordnance, operating, A.. Noble ............ . . . ....... 377,954 
Oven, reel. C. Stewart ........................... .... 377,965 
Pad. See Collar pad. 
Paint fOT coating shi)ls, E. L. Kitchingman ........ 377,810 
Paper box or pail, S. E. Baker ....................... 377,P77 
Paper or other material, fastener or bolder .for, 

C. M. Durnil........... ................. .. ....... 377,� 
Pavement, artiHclal stune, F. F. Glbford ........... 378,(0) 
Pencilf.barpener, W. N. Wbeless . . .. . ... . .......... 377,974 
Petroleum engine, A. Spiel . .......... . . .... .... ... 377,866 
Pin. See Printing press gauge pin. 
Pinion cutting tD&chine, F. LemBO . . .. . . . . . . . . . . . . .  371,� 
Pipe jOint, M. C. Bowers ............................. 377.98R 

Electric Qurreut Indicator. E. P. Warner .. " ....... 378,029 PItch bOllrd, adjustable, G, W. Oliver .............. S78.� 
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Pitcher • Ice, J. E. White .............................. 377,820 
Pistons, cushioning device for steam, E. If. 

Smith . . . . . . . .......... . . . . . . . .. ...................... 377.8'0 
Plew, ditching, J. L.-OIsen .......... • .............. 377,&irI 

Washing machine, W. I. MCCa1l8Iand ............... 377.763 
Watch, step, E. Heuer ........................ 377.896, 377.897 
Water clo.set co.upling, J. P. Putnam ................ 377.776 
Weaner. animal, W. H. Wheeler ................... ; 377.794 REMINeT.ON 

Pest, See Fence pest. Weather strip, F. P. Burcaw ........................ 378.064 STA.:ND.4.R.D 
Pet. . See Transplanting pet. 
Press. See Baling pres..·. Cetten press. 
Printer and Index cutter, c'lmbined, T. Wrigley.. 377,796 
Printing eil cleth. machine fer. N. L. Tuck ........ 377,789 
Printing preSSll'auge pin, ·E.L. Mellill .... 377,949 to. 377,951 

Weather striP. L. M. Pratt ............... ............ 377,S;l8 
Weight mo.to.r, 1. H. Culler ....................... ... 377.929 
Well, R }'. McCann............ ...................... 377,903 
Wheat sco.uring machine, R. W. Weloh ........... 807,920 TYPEWRITER 

Pretecter. See Beek pretecter. 
Wheel. See Gauge wheel. 
Windmill. M. Steiner ............................. ... 377,964 WYCKOFF, SEAMANS & BENEDICT, 327 Broad.way, N. Y. 

Pruninj;l' implement. J. N. Parker ••••••• .••• •••••••• 877,956 Windmill, W_C. Westaway ............ .. .......... 377,978 
Pump, ferce, C. W. Kinder .......................... 877,833 Windmills; lightning rod attachment for. E. O. - _ore� �o1c1.:lD.. 

Wallen's l'atent. . &ore� Dri.-ver. 
Pumper blewer, duplex, J. Dew .................... 378,1»2 
Pump, steam. T. Hill ................................. 377,008 
Rack. See Hat and ceat rack. 
Railway brakes, device for appJying pressure to, 

Pritchard & Templen ............................ 377.775 
Railway signal, R. F. Hageman ...................... 377,892 
RailwRY1!ignal. J. T. Phillips ........................ 377,!IOO 
Railway sleepers, finishing rolls for the manufac-

ture of iron. A. Marklin ............ ........... . 377,9(8 
Railway switch, R J. Dewning .................. ... 377,889 
Railway switch. automatic. Kelsey &. Stevensen.. 877,941 
Railways; depressien pulley fer cable, G. W. 

Daniels .... .................................. .... ' 377,742 
Windo.w screen"W.J. Connell ........ ............. ,,77,991 
Window ventilator, T. Bury ......................... 877,798 
Wiredrawing machine. M. F. Rebert.. .... .. ..... .  377.864 
Wire, manufacture o.f. E. Wheeler .................. 378.081 
Wire stretcher, F. O. Bjugstad ...................... 378,036 
Wrench. See Chain wrench. 
Wrench;& W. Hackley .............. _ ......... _ .... 377.s;!1 
Wrench"Hazelto.n It Leach ................... ...... 37'l.755 

DESIGNS. 
Do.nlllas ........ . ... ............................... 377,743 C t J L F I 18 04S t 18 05B Razerbiades, attachable and detachable back fer. arpe" • • 0. .em.... ...................... . 0. .  
Brekhahne & Langbein .................... ..... 377,926 

Register. See �'a.e register. 
Regulater. See Damper regnlater. Gas rejlU-

lator. 
Revolver. D. B. Wesso.n. ...................... ...... 377,878 
Revo.lvers. barrel catch device fer, D. B. Wesso.n. 377,877 
Rope cutter� Heaton & Hohmann ••••••••••••••••••• 3'i8,CXK 
Sash 'fastener. G. J. Cline .................... ....... 377.990 
Saw clamp, C. F. T,eo.po.ld ....................... , .... 377.001 
Saw filing machine. 1lJ. Tyden ................... .... 378,060 
Sawmill do.g. W. S. Reed er ........................... 377.911 
Saw set. S. Hargrave, Sr .............................. 377.853 
Saw set, W. H. Nelso.n ................................ 378.017 
ScreeD. See Insect screen. Window screen. 
Seeding machine. W. D. Arnett ....... ............. 377,923 
Separator. See Steam �eparator. 
Setting fur o.rnaments, W. C. Edge .... , ............. 378.043 
Sewing macnine, Dollo.ff & Eastman . . . •.•.•........ 377.888 
Sewing' machine, J. Kayser.......................... 377,830 
Sewing machine clamp centering device, H. M. 

Essington .......................................... 377.891 
Sewing machine hemmer, W. H. Ganss ............. 878,048 
Sewina- machine tension releasing device, H. M. 

Essingto.n.. . . . .. . . . . . . . .. . . . . .. . . . .. .. .. . .. .... . ... 377.890 
Sewing machines, clamp centering device for but-

to.nhOle, H. M. E.singto.n ................. 377.932. 377.933 
Shade attachment,�windo.w. S. O. Campbell ........ m8,OS9 
Shafting. machine fur straightening and po.lish-

lug metalliC, Baldwin & Sedgwick ..... ......... 878.063 
Shaping machine, W. H. Warren .................... 377.900 
Sheet metal fo.lding machine, C. Reisinll ........... 377,863 
Sheet metal shearing o.r punching machine, L. L. 

Sagendo.rph.... .. .................. '.............. 377,780 
Shield. divisible bullet proo.f. C. Adams ............ 377.732 
Sho.e nail, D. S. Grant ... , ............... ............ 377.805 
Sho.e nail strip, D. S. Grant .......................... 377.80� 
Shoe or slipper, A. Zimmermann ............ ....•... 377,822 
Sho.w case. H. B. King ................................ 377.857 
Shutter, windo.w, J. E. Phillips ...................... 377,771 
Signal; See Railway signal; 
Skate fa.tening. E. H. Barney ....................... 377.784 
Sleds, coupler for bob, M. Cronin ......... . . .•. ...•.• 377,73a 
Slipper, moccasin, J. Hickso.n ........ ............... 377,757 
Smo.ke co.nsumiUll furnace, W. H. Heeso.n ......... 878.006 
Spike extracto.r, E. Spears ........................... 377,865 
Spindle step, F. Leininger.................... .. ... 377,902 
Spindles, driving band fur. J. J. H;eywo.o.d .......... 377.927 
Spinning machines, etc., ring and traveler for, J. 

Tatham ................................ ............ 877,871 
Spoke socket. W. E. Hardin ......................... 377,893 
Spring. See Balance spring. Vehicle .pring. 
Spring co.mpresso.r, co.iled, W. L. Goddard ........ , 877,803 
Stau., mat fur ho.rse. L. S. Stowe ........... ...... . 377.786 
Stamp, haiKl, ;;. J. Finke ............................. 878,065 

TRADE MARKS. 
Fertilizers. pho.spbates for, H. S. MiIler ...... 15.181, 15,183 
Flour. oatmeal, corn meal, hominy, and grits, New-

ell Bro.s ............................. , ..... ' .......... 15,184 
Gin, Schade & Buysing ......................... : ..... 15.186 
Ho.se supporters. Warren Ho.se Supporter Co. ..... . 15.188 
Medicine, capsules co.ntaining, J. W. Gedney ....... 15,176 
Medicine fur the cure o.f al\ thro.at and lung dis-

�ase .. Bro.wn & Hunnicutt ........................ 15.17S 
Medicine for the cure o.f the to.bacco. habit, Uni-

versal Remedy Co.mpany .......................... 15,187 
Mineral water and salt, natural, Etsner & Mendel-

sun Co.mpany ....................................... 15.175 
Musical instruments. stringed, Lyo.n & Healy ... ; .. 15.180 
Pho.sphate. ammeniated disso.lved bo.ne, H. S. Mil. 

let & Co. ............................................. 15,182 
Salts, blo.ck. o.f natural, Chicago Sawed BaIt Block 

Co.mpany .......... ; ................................. 15.174 
Saltpeter, Preservaline Manufacturing Co.mpany .. 15,185 
Tea, C. D. Lathrup & Co. ........... ; .................. 15,179 
Wines, champagne and o.ther, H. Abele ............. 15.173 
Wines, sparkling, Heehl Gebruder .................. 15,177 

A printed copy of the speclficatlo.n .and drawing o.f 
any patent in the fo.regeing list will be furnished from 
this o.ffice fur 25 cents. In o.rdering please state the 
name and number o.f the patent desired, and remit to 
Munn & Co.., am. Bro.adway, New Yo.rk. 

Canadian Patents may no.w be o.btained by tbe 
Inventors fer any ef the lriventio.ns named in the fere
go.ing lISt. pro.vided they are simple. at a Co.st o.f $40 
each. If co.mplicated the Co.st will be a little mo.re. Fur 
full instructio.ns address Mnnn &I Co •• am. Bro.adway, 
New York. Other foreign patenta may also. be o.btained. 

..... &E 

Insid .. Palre, each inH!rtion ••• 7li cents a line. 
Back Paae, each insertion - - - 81.00 n line. 

The abo.ve are charges per agate line-about ei.l!iht wo.rds per line. This Do.tiee sho.ws the width o.f the hne. and is S9t in agate type. Engravings may head advertisement.' at the same rate per agate line, by measurement, as the letter press. Advertisements must be received at publication office 8S early as Thursday morn
ing to appear in next issue. 

SEBASTlAN, MAY &, CO'S 
Improved SCrew CuWnr 

LAT:a:ES�::e� 

PROPULSION OF STREET CARS.-A paper by A. W. Wright. In which an endeavj)r Is made to. so.lve the pro.blem as to. theamo.unt ef po.wer reqUIred to. shrt a .treet car and keep It in mo.tio.n under average co.nditions. Co.ntained in SOT ''''TTl'IC AMERICAN SupPLEMENT. No.. li33. Price 10 cents. To. be had at this of11ce and fro.m all newsdealers. 
BARREL, KEG, 

Hogshead, AND 
ST! VE IIIUHINERY. OVer 50 varieties manufactured hy 
E. & B. HOLl'ItES, 

BUFFALO, N. Y. 

TRAMWAY. FLEXIBLE GIRDER.-DE-

The ALl'ORD & BERKELE 
C{)MPANY. So.le Agents. 77 
Chambers St., New Yo.rk 

P. O. Bo.x2002. 

VELOCITY OF ICE BOA TB. ACOLLEC. 
t1o.n ef Interesting letters to the edito.r efthe ScIENTIl'IC 
��:.�ti��� �:is�'h';-eft tr.e tl:�dt���e �:As. �'ii faster than the wind WhICh pro.pels them. Illustrated with 10 explanatory diagrams. Centained In SCIENTIl'IC ,AMERICAN SUPPLEMENT. No.. 214. Price 10 centa. TO lie had at this office and from all neWsdeale1'8o 

ARTESIAN Well .. 011 and Gas Wells; drilled 
tr��:f����� 
:"'-.Jm�c';,:�.fm�= able Horae Power �d Mounted BteamDrilling Machines forlOO to fiOO ft. Send 6centsforlllustrated 
caf;aJ.ogue. 
PierceWellExcavatorCo. 

New York. 

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

chanics, Builders, men of leisure, and professional 
men, o.f all classes. need go.od books in the line o.f 
their respective callings. Our po..t o.ffice department 
permits the transmissio.n of llOOks thro.ugh the mall. 
at very small cost. A cemprehensive Ilatalo.gue o.f 
useful books by different autho.rs. un mo.re than fifty 
di1ferent subjects, hu recently beer.; published fur 
free circulatio.n at the o.ffice o.f this paper. Subjects. 
classified with names o.f autho.r. Persons desiring 
a co.py, have o.nly to ask fur it. and it will be mailed 
to. them. Address. 
MVl'IN & CO •• 36·1 IJroadwny. New York. 

OTTO lAS ENaINES. 
Over �li,OOO Sold. 

Ho.rizo.ntal ..... Otto .... Ga. Engines. Vertical. ..... , .. Otto. .... Gas Engines. Twin Cylinder .. Otto. .... Gas Engine •. 
Combined ....... Otto .. � �� ���:� . 
Combined ....... Otto .. � �:g If:N:.r;:gs 

ono GAS ENGINE WORKS, 
CHICAGO, PHILJ.DELI'HIJ.. 
New York AgeDlll'. 1 S Ve"ey Street. 

Fluting, Polishing, Smoothing 
ana Pressing IRON. 

Ironing done for One Cent 
A Golden Harvest for Agents. 

For Territory and Terms, Addres. 
H. 8. PEASE, Patentee, 

189 W. FIFTHST., GIN., O. 
Stand. See Display .tand. Switch stand. 
Steam engine, F. A. Cresswell ....................... 878.041 
Steam separator, A. Davidson ...........•.......•.. 377,992 The Sturtevant Mill 

scription Man Improved system o.f constructing a medi· fi""tlen efthe wel!knewn and exten.lvelyu�ed rope o.r' TELESCOPIC OHJJj;OTIVES AND MIR
:��elit���alN r��2E����N�o.a�A�e�rl�e��I�"Ji� rors. l'heir prepa;atien and testing.-By H. Grubb, F. 
To. be had at thIs effice and fro.m aU newsdealers. R. S. An interest1Dg descr.lptlOn of the processes .new Steel. piano., A. G. Ho.fstatter ....................... 377.856 

i<teve, H. Waterman .................................. 377.076 
Stuver' o.r furnace. heating, I� L. Ro.we ............. 378,019 
Stove, vapor er gas, H. Flynt ........................ 377,850 
Street sweeping machine, W. Haas ............•.... 37�002 
Structural bar, co.mpo.und, Heath & Waters ....... 378,00.3 
Mwitch. See Railway switch. 
Switch stand, A. A. Strum ............ ............... 378,024 
Switch .tand, D. Tracy ......... ..................... 378.025 
Telegraph key and seunder. co.mbined, R 

Oehmen. . .. .. . . . . . .. . .... . . . . . . .  .. . . .. • .. .. • ....... 377,862 
Telegraph. printing. J. H. Linville . .......... . _ .... 377.763 
Telegraphic and o.ther useS; tubular metallic -pule 

fur, A. Mills ........................................ 377.958 
Telegraphy. C. Ader .................................. 377.879 
Telepho.ne exchange central o.ffice co.nnectio.n, E. 

P. Warner . . . . . . . . . . . . . . . . . . .................•.... 378,030 
Telepho.ne switch board cords; circuit fur do.uble 

strimded, C. E. Scribner .......................... 377.913 
Telepho.ne system, Trayer & Kugler ................ 877,788 
Telepho.ne transmitter, T. A. Ediso.n ............... 878.044 
Thill co.upling, W. Hine .............................. 377.052 
Thill co.upling. D. Murray .... ....................... 377.861 
Thill co.upling, L. Rinninsland ..................... 377.814 
Thill support, A. Angus ........................•..... S7it922 
Tile. iIIuminatinll', J. Jaco.bs ......................... 377,933 

Orusher and Pulverizer Combined, 
Fer Ores. Pho.sphates. Cement. and all hard and refractel'J materials. Unequaled fur capacity and eco.no.my. 

Amo.ng the many large manufacturers we refer to Milwaukee Cement Co. (Cements). Milwaukee, Wis. The Bowker Fertilizer Co.. (P h e . P4ate Rock). Elizsbethport,N. J. E.Balbach & Sun (Ores and Mattes). :New .. ark, N. J. Etinun P h o s p h ate  Co.. (Pho.sphate Ruck). Charlesto.n, S. C. 
Address STURTEVANT MII.I. CO •• 

88 Mason Building, Boston Mass. 
FIRE-BRICK.-BY R. A COOK, A.M, An interesting descrlfrtien of the mining o.f fire clay and 
:he.:.,a�ur�g::J ��e r�f �'i!�kl:; ':: �la'ilir8h�"e"rit�"� the co.untry devo.ted to. this In�u.try. Co.ntained in SCIENTIFWAMEUICAN SUPPLEMENT. No.li3S. Price 10 cents. To. be had at this effice and fromall newsdealers. 

To.ngue.suppo.rt, F'. G. Winnek ...................... 878,070 THE MORRIS TY'PE W.RITER. TuniC compo.und, C. W. Stowe .... ................. 377.84� 
'1'0.0.1 driver. rotary, G. F. Shaver ................... 377.783 Price $15. To.o.l;o.perating mechanism. L. P. Lawrence ........ 377.858 Perfect Letter-
To.o.th, artificial. J. W. Mo.ffitt ....................... 378.015 �!nl;lx:�� tl��?d To.o.th, artifiCial, T. S. Waters .............. , ......... 377.970 Writing. See ilIus-
Tooth cro.wn, artificial, C. S. Hurlbut.. ............. 377.8.15 �C����ifi�rt��e�r To.wing' canal bo.ats, apparatus fur, D. W. Kings- can, Jan. 28. 1888. ley ... , ........................................... 378.009 !l7"Agent8WlI!/1Ud Toy pistol. E. R. Ive .................................. 377.808 The Hoggson & Pettis Mfg. Co., New Haven, Conn. Trace detacher, .T. D. Blakeman ..................... 877,982 ____ .... _______ _ _ ________ _ 

92 Pearl St., Bo.sto.n. �as .. 
MEDIUM and 1.IGHT MACHINERY. E:>.perimental and Model Wo.rk o.f a fine natute to o.rder. Punches and Die., Patterns. etc .• etc. WESTON & CO., Syracuse, N. Y. 

ELECTRIC CONVEYORS.-DESCRIP-tio.n o.f two. ingenio.us sy.tems fur the electriC carriage o.f small packages. Illustrated with 13 engravings. CJen-464. Price 10 cents. To. be had at this o.ffice and from 
all newsdealers. 

Wall Drills 

Trace fastening, J. H. Cory .......................... 377.7:18 
P T I I Trace holder, spring, W. B. Silvers .................. 377.915 H H S S.-A PAPER BY DR. H. C. '''''76189 LAKE.T. Transplantinll pot. 1. N. Foster ..................... 378,047 ���ig:S£:i:r:h��e�:J"l.���g�:.w tr.:::,:.l r� %��: '" 

Undergarment, seamless; L. C. Hopkins ............ 878,051 ENTIl'IC AMERIOAN SUPPLJil>IENT. No. �94. Price 10 ILLIlilom 
Valve. check, S. Smith .............. ................ 377.963 :�ts. To be had· atthisoffice and from al! newsdeal-
Valve fer air brakes. J. F. Carpenter ..... ........... 377.989 ____ .... _ ...... ___ SUNLIGHT COLORS. - A PAPER BY 
Varnish fur finishing wo.o.d, L. C. Bo.lto.n ........... 377.797 THE CUSIIMAN KEY DRILL CHUCK. f:r..p:;.rR·:,.;�i t11eb:�h:'!l'I��'Wit1!'� 1li':i'!%�'Ue�':: 
�:��!;:'b�:�:c:�;u�;a�i:.o;:.

a��GU;:�;d::::::. ::: :  .. ��:: alr�:�:ra':,t��{�V�rrl!t gl= 1Y�t��r. �c S�J;J�i�r.:.c �:�W��t �;;l=� 
Vehicle spring, H. C. Swan ......... . ....... 377,817.377.818 and is ���rr�a::i:�rt�:d. 

PRrC1!l f_ ro_m _a_n_n_e_w _sd_ea_l _er_s._�� _ _________ _ Vehicle, two-wheeled, J. H. Clo.yes ................. 377.8'9 No.1. 21n. 0 to. 

Ji 

il). 
$6.50, $1 0.00 to $'50.00 per night. A Vehicle, t:"o-wheeled, Clo.yes & Gray ... , ....... •. 377.848 No.2. 2Ji in, 1-64 to "in. 8.00 light and pro. Vehicle. two-wheeled, H. A Moyer ................ 378,067 fa�����J�; t.j,� a8�s��'l'; . fit&ble b u  sl-

Vehicle wheels, meansfo.r repair'mg L. MllIeretal. 377 962 CHUCK CO., Hartford, Conn. ness. MagIe Lanterns a"d YlewN of popula; sub-
VehicleS; lug bar fot:sprlng, E. H. Booth, ......... 377;985 I k"::ltem����?�"tr"�or�rg�:�i:°rMa��Uni!��':,\; 
Velecipede, E. G. Latta ........ ................ .... 377.900 GOVERNMENT, BREEDING FARM FOR r 1 .. MAl'IAlSlSE. !'is lUadison Street, Chieolro, III. 

emplo.yed In the cunstructlOn o.f telesco.plc ebjectIves. prefaced with a sho.rt histo.ry ef the manufacture ef glass. contRined in 8ClENTIFIO AMERICAN SUPPLE
MENTB.No.s.li4Sand li49. Price.10 cents each. To. be 0. btained at this effice o.r fro.m any newsdealer. 

GUILD " GARRISON 
:B:El..OOK.LY5, 5. Y., V. s. � Builders o.f Steam Pumps fur Water and every de-

�nl:�i:g��i�gf����rFlili�'i!�:'i\'.�.:p�:'��.� 
Gas. and Acid Blowers. Ail' Compressors. 
Boller Feed Pumps, etc. ----------------

I�"'�l 
BIES lIB om TlIDlS ---

U& u' .. rl'!oS .HUT _&TAl. CIO!>DII" 
DAmmJ:d'l DaQP ,0«0, ..... _ ... l& hrbr I'reu C!lt. 

---
Branch Office and Factel'J, 200. 205 & :«r. Center St.. N. Y. 

O���:�a:'�u�:a��� Rubb�_�t�mps 
ON RED AND PURPLE CHLORIDE. bro.mide and ledide o.f silver.-On Heliocbromy. and un the latent pho.tographic Ima�e. By M. carey Lea. A series o.f papers sho.wing (1) that chlo.rine. bro.mine and iedine are capable o.f fo.rming silver compeunds exhibiting beautiful colo.ratio.ns and possessing great stability; (2) that o.f these substances; the red chlo.ride 
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