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geometrical de:llnition�, even those which have been used in armature? A. Cotton-covered magnet wire i8 (12) C. E. L. asks: What will  drive out 
accevted by generations of geometriclaIll!, are often recommended In the article referred to. The sh'lliac large black ants from a pantry? A. Red pepper, sulphur, 
weak, if not absolutely Incorrect Insures a more perfect insulation:, and at the same time kerosene, carbolic acid, and similar substances are effi

serves to cement the ditferent layers of wire together. cacious in driving ants away. TREATISE ON PATENT ESTATE. By Thos. 
B. Hall. Cleveland: Ingham, Clarke 
& Co. 1888. Pp. 240. Price $3. 

Although many manuals of patent law have lately 
been issued, yet in the little work before us a some
what ditferent treatment is accorded the eu.bject than 
that which is usually given it in manuals. The author's 
plan is ('haraeterized by a desire to place the subject on 
a logical basis. The objects of the patent system and 
the incorporeal nature of patent rights are IIrst con· 
sidered as a basis for the work. The property rights of 
patents, profits, partition, and part ownership are all 
considered in considerable detail. The action for in
fringement by one part owner against another Is the 
subject of a separate chapter, and the interesting sub
ject is excellently presented. The propositions through
out the work are based on court decisions. and some
times much of the text is made up of quota�ions 
therefrom. This !rives the book its standard character, 
and removes from it the emasculating atmosphere that 
is apt to be created by the study of mere manuals, 
from which verbal citutions of decisions are excluded. 
The book bas a good table of contents and a full index. 

TURNING LATHES. Edited by James 
Lukin, B.A, London: E, & F, N. 
Spon. 1888. Pp. vi. 160. Price $1. 

2. What portions of the :IIeld magnet correspond to the 
north and south poles? A. The poles are above and 
below the center of the armature. 3. Is it possible to 
make a dynamo to run the motor? If so, would its con
struction diller in any way from the construction of the 
motor? If so, what would be the changes? A. A mo
tor can be operated by a current from the dynamo. 
The dynamo could be made upon the same plan as the 
motor by using a cast iron lIeld magnet and winding 
the armature with liner wire, say No. 20. 4. Could the 
efficiency of the motor be increased by using liner wire? 
A. It depends upon the quality of the current us�d for 
running the motor. For a current of high voltage you 
should use liner wire. 5. Would not the dynamo be a 
much cheaper source of the electriCity than the bat
teries, provided you have the power to run it (the dy
namo)? A. The dynamo is a cheaper source of elec
tricity than batteries. i. Is it nece .. sry to charge the 
lIeld magnet of a dynamo when first constructed, or is 
there enough residual electricity in the iron to start 
the current? A. Ordinarily, there is enough mag
netism resident in the cores of the lIeld magnet to 
start the current, but it sometimes happens that it Is 
necessary to supply the magnetism from an outside cur
rent. 7. I wish to have my pupils construct an elec
tric motor of say Yo horse power, also a dynamo to 
run It. We have the appliances of an ordinary machine 

This book is an illustrated treatise on lathe work, shop to aid us. Have you ever published, or intend to 
designed for use in teChnical schools. The minuteness publish soon, the details of construction of such a mo· 
and practical nature of the directions given, however, tor and dynamo? If not, where can I lind such a de· 
make it of value to amateur turners. To those wishing scription? A. InSuPPLEMEl'IT, No. 600, you will lind a 
to learn the art from the beginning, it would be hard to description of a small dynamo which would also serve 
recommend a more useful book. Wood and metal as a motor. 8. Have you ever pnblished anythinl: re
turning are both considered, and the description of garding the construction of an electric lamp (arc) I A. 
hand turning is especially full. You will lind In the back numbers of the SUPPLE· 

The Cosmopolitan Magazine of New MENT, descriptions of many forms of arc lampe. See 

York City in it. May issue introduced a decided novelty our SUPPLEMENT catalogue and SUPPLEMENT, .:l'!o. 152. 

in the way of illustration, consisting of four pages of We can also supply.Arc and Globe Lamps, by Maier, $3. 
beautifully colored pictures in embellishment of Mon- (5) C. A. L. asks how to make and put 
cure D. Conway'. rather recondite article on .. The 
Pedigree of the Devil." The general contents of the 
magazine, besides. are above the average of those of 
most of the similar monthly publications, and well cal
culated to make tht CQIf11IO]JOlitan a popular favorite. 
The subscription price is S2a year. 

Ferns and Wild Flowers of the Rocky 
Mountain Region, pressed and well mounted for pre
servation, are now being furnished by Mr. P. J. Atkin
son, of Colorado Springs, Col. They are bound in 
books varying in size from 37.1 by 4J4 inches to the 
standard botanic",1 size of 11� by'l� inches, the prices 
for which range from 50 cents to $10 each set. Some 
specimens we have seen were very beautiful, and the 
skill and good taste exhibited in their arrangement and 
presentation left nothing to be desired. Persons mak
Ing collections of pressed 1I0wers, leaves, ferns, etc., 
will derive good information from consulting Mr. At· 
kinson's collection of Rocky Mountain specimens. 

� Any of the above books may be purchased through 
this office. Send for new catalogue just published. 
Address MUNN & Co., 361 Broadway, New York. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

Jl,ererences to former articles or answers should 
give date of paper and page or number of question. 

Inqulrle. not answered 111 reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his tum. 

Special WrU'en InCormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

SclenUllc A_erlcan SUI'plements referred 
to may be had at the ollice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prlCe. 

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

(1) F. J. R. writes: I am making an 
induction coil 3 ]( 1� inches. and would like to know 
what sizes of wire I should use. also whether a bundle 
of iron wires is very much better than a solid iron corel 
A. For primary use two layers No. 20 wire, and III! up 
with No. 34 wire for secondary, The" bundle" core is 
far the best. 

(2) O. K. writes: I have cODstructed a 
simple electric motor, as described in SCIENTIFIC 

AMERICAN, March 17. 1888, and connected it with an 
Edison light circuit, and it melts the brushes. A. You 
should reduce the current by introducing resistance, 
or what is better, place it in a shunt. By a little experi
ment you will soon arrive at the proper resistance, 

(3) J, C. H.-Surface tension or the 
attraction of cohesion is the prinCipal reason why mer· 
cury does not distribute itself all along the tubes when 
thermometers are laid horizontally. In many thermo· 
meters that have large tubes the mercury will separate by 
turning them bottom end up, and in a few the tube will 
1111 solid by OI·erturnim!. Mercury expands In bulk 
as 1 to l'OlM when the temperature varieo from 32" to 
212" Fah. Alcohol 1 to 1'11. The expansion of the 
solid metels is usually expressed as linear; a rod of iron 
100 feet long will expand 0'00326 in. for each degree 
Fah. of rise in temperature, and for a rod 100 feet long 
of the following metals, the expansion for each degree 
Fah. will be: 

Gold ........ 0'0101In, Silver ..... 0'0127 in. 
Copper ..... 0'0115 tn. Bra.... 0'0126 In, 
Lead ..... . 0'019 in. Zinc ....... 0'0207 tn. 
Tin ......... 0·0145 in. Platlnum . .  O·OO571 in. 

(4) W. McD. writes: 1. In reference to 
the �onstrnctlon of the simple electric molor, could not 
JDsulated wire be substituted for the shellac-covered wire 

up a mechanical telephone good for a distance of a 
quarter of a mile. A. For an acoustic telephone use 
small twisted wire cable picture cord. Stretch it be
tween two disks of thin tin or steel iu thickness about 
No. 34 wire gange. Disks to be 3 inches diameter, fast· 
ened with screws between two pieces of hard wood, so 
made as to pinch the disks all around. The wire to be 
fastened to the center of the disks by a loop through a 
soldered eye. The wire may rest in slings of rubber or 
leather attached to poles about 150 feet apart, The 
wire should not turn sharp comers. The disks should 
be set square with the wire at convenient positions to 
maintain a strong tension upon the wire, as well as con
venient for. conversation, 

(6) J. C. writes: I am making an in
duction coil on the general principles of one described 
In SUPPLEMENT, No. 569. Primary coil is tlnished, and 
works very well, but I would like to have a little in
formatIon. Primary coil has on it four coils of No. 24 
wire. 'paper tube for secondary coli measuresl� inches 
outside. Must I use No. 36 wire, or will No. 32, or even 
heavier, wire answer the purpose? How many layers 
will be required, keeping in view the fact that I do not 
want to get it more than 3 inches in diameter, if possi· 
ble, and what will be approximate weight of wire? 
A. There is an advanta�e In using tine wire in the se
condary coil, as the entire body wire will be nearer 
the metallic core, We think you have made a mistake 
in making· your core and primary coli of such large 
diameter. You should have from 15 to 2(J layers of the 
86condary wire. 

(7) Ph. L. S. asks: How is soluble 
Prussian blue prepared ? A. Add a solution of ferrous 
sulphate to a solution of potassium ferrocyanide, and 
expose the precipitate to the air till it becomes blue, 
and wash it till all the soluble salts are washed away. 
By continuing the washing, the bl ue itself dissolves, 
formIng a deep blue solution that may be evaporated 
without decomposition, 2. How is ink prepared that 
writes blue and then turns black? A. See the formulas 
given in SCIENTIFIC AMERICAN SUPPLEMENT, No. 157, 
3. How long will quicklime take to dissolve bones, and 
is the dry or slaked lime the most active? A. Place 
the bones in a large kettle :lllIed with ashes. and about 
one peck of lime to a barrel of bones. Cover with water 
and boil. In twenty·four hours all the bonee, with the 
exception P'1haps of the hard shin bones, will become 
so much sq(tened as to be eallily pulverized by hand. 

(8) W .  M. M. asks the best kind of paint 
to nse on a tin roof, something that will stop leaks as 
well as preserve the tin. A. Use Prince's metallic 
paint, or any ground oxide of iron, mixed with linseed 
oil, 

(9) C. R. M. asks a good cement for 
leather belting. A. Take of common !rlue and isinglass 
equal parts, soaked for ten hours in just enough water 
to cover them. Bring gradually to a boiling heat and 
add pure tannin until the whole becomes ropy or ap
pear. like the white of eggs. Butf otf the surfaces to be 
joined, apply this cement warm, and clamp tlrmly. 

(10) T. S. A, desires (1) a good recipe for 
lemon SUl:ar, one that will Dot taste too much of the 
sugar, and be insipid. A. Citric acid 1 ounce, white 
sugar 2 pounds, essence of lemon 3( ounce; powder and 
keep dry for use. One des.ertspoonful will make a 
glass of lemonade. 2. A recipe for old fashioned gin
ger pop beer. A. See the recipes given in SCIEN

TIFIC AMERICAN SUPPLEMENT, No. 270, under the title 
of " Effervescing Beverages." 

(11) G. A. D. writes: In the West a 
great deal of grain is bound with twine made from 
manila. Has there ever been any effort made to manu· 
facture binder twine from 1Iax, and what success has It 
had? Is lIax twine any more apt to be .. cut " by in
sects than manila twine 1 How should twine be treated 
to prevent Insects from gnawing otf the bandsl A. 
Binder twine was made from :IIax in the early days of 
the r8!,per, The manila twine is the cheapest, Flax Is 
not atfected,by Insects, to our knowledl:6. Saturating 
the twine with salt brine will keep Insects from Cllt
ting it, 

(13) O. R. R. writes: 1. There is a no 
Lion prevalent in this vicinity that, in order to have 
good well water, the well must be open so as to ex
pose the water to the air, and also that some way of 
raising the water which agitates it is to be Ilreferred. 
How much truth is there in the abovel A. Agitation 
and exposure to the air is valuable as a means of de· 
stroying organic matter in water. 2. What is the rea
son that dynamite will explode by percussion, but not 
by fire I Would a very hot iron callse it to explodel 
A. It is often impossible to assign a reason for chemi
cal facto. A sudden heat applied to the whole maes 
might cause an explosion, while the local application 
would fail. 

(14) F. G. asks how to drill by hand a 
one-half or three-fourths inch hole through a plate of 
glasR one-fourth of an inch thick. for a Wimshllrst elec
trical influence machine. The glass disks are eighteen 
inches in diameter, and each is to carry sixteen sectors. 
A. Clamp over the glass disk a board having in it a 
thirteen-sixteenths inch round hole, the hole to be ar
ranged exactly over the center of the disk. On a brass 
or copper tube six or eight inches long. and � inch in 
diameter. sccure a spool about 2 inches in diameter, 
and in the top of the tube insert a hard wood handle 
having a shoulder which will bear upon the top of the 
tube, Provide a long bow with strong catgut cord, and 
operate the tube like a bow drill, K�'Cp the hole in the 
board supplied with coarse emery and water. 

(15) G, E. T. asks: Can you give gen
eral proportions for increasing the capacity of the dy
namo machine described in SUPPLEMENT to 24 Or 32 
16 eandle power lamps? Does it make any material 
ditference whether the rings of the armature are C8St or 
wronghtl How should the machine be mounted? A. 
If you increase the di mensiolls One-half (linear), the 
dynamo will run from 24 to 30 ligbts. The rings of 
the armatures should be of wrought iron. The machine 
should be mounted upon a frame so as to be adj usta
ble, for the purpose of tightening the belt. The helt 
should be seamless. 

(16) G, W, G, asks: What will destroy 
roaches or drive them awayl A. Use fresh borax and 
Persian insect powder continuonsly until the pests are 
exterminated. Or use a phosphoric paste, of which 
there are several kinds to be had at drug stores. It 
should be mixed with a little molasses, andJput on bits 
of cardboard or paper, distributed around infested 
places. The practice should be kept up some time 
after the pests have apparently disappeared, on accouut 
of young ones coming out, say for three or four weeks. 

(17) W. C. T. asks if common putty, 
such as used to put in window glasoes, could be used 
to make the porous cup of a galvanic battery. If not, 
what is a good way to make one l A, Putty is useleso. 
Make it of clay or use a tlower pot with the hole in its 
bottom corked up, 

(18) N, P. K. asks how to polish black 
marble. A. The process embraces five stages, begin
ning with the use of coarse materials and finishing with 
dry rags. A full description of it is given in Spons' 
.. Workshop Receipts," first series, in an article entitled 
.. Marble Working." We can supply the book for $2. 

(19) C. S. asks: What will stick cellu
loid to paper, wood, glass, etc.? A. Try the following: 
Gum shellac 1 ounce, camphor 1 ounce, alcohol 4 
ounces. Dissolve and filter. 

(2� C. S. W. asks a recipe for making 
compressed yeast, also called German yeast. A. It 
is obtained by straining the common yeast in breweries 
and distilleries, until a moist ma .. is obtained, which is 
then placed in hair bags. and the rest of the 'Water 
pressed out until the mass is nearly dry. 

(21) J. H. N. asks how to ake a var-
nish of bleached shellac to be used in t 
common shellac dissolved in alcohol. 
gum in small pieces. and macerate in a stopp ed bottle 
with ether; after swelling up sufficiently the ce .. of 
ether is poured otf, and it will readily dissolve i alco
hol. 

(22) R. C. asks (1) the proper name t 
apply to a;person who makes inoects a study. A. En· 
tomologist, 2. A recipe for an etfective insect powder. 
A. See "Two Valuable Insecticides." contained in SCI
ENTIFIC AMERICAN SUPPLEMENT, No. 218. Powdered 
sulphur is likewise efficacious in many instances, 

(23) A. R T. asks: 1. What chemical 
action takes place when milk sours, and why I A. The 
milk sugar whlch it contains decomposes into lactic 
acid. This process is known as lactic fermentation. 
See the article on fermentation in any cyclgpedia. 2, 
How to prevent milk from souring, A. Milk is best 
preserved by the addition of a few grains of bicarbon
ate of soda or potash, and placing in a tightly corked 
bottle. 

(24) N. A. E. asks how to make rose 
perfume or rose water. A. Dissolve attar of roses, 6 
drachms avoirdupois, in strongest alcohol hot, 1 imperial 
pint; throw the solution into a 12 gallon carboy, and add 
10 gallons pure distilled water at 180°-185" Fah. At 
once cork the carboy, at first loosely, and agitate the 
whole briskly, although at first cautiously.till quite cold. 
See also" Rose Oil or Otto of Roses" in SCIENTIFIC 

AMERICAN SUPPLEMENT, No. 275. We can also Rupply 
you with the Manufacture of Perfumes, by Snively. 
Price $3. 

(25) L. L. U. asks: How much coal 
will it take to melt 3,000 pounds of light scrap iron in a 
cupola 20 inches diameter? A. From 700 to 1.000 
pounds anthracite. 

(26) A. F. M. desires a receipt for taking 
the rust otf drawing Instruments without Injuring 
them. A. Mix 10 parts of tin putty, 8 of prepared buck's 
horn, and 25 of spirits of wine, to a paste. Cleanse the 
articles with this, and tlnally rub with !!Oft blotting 
paper. 

© 1888 SCIENTIFIC AMERICAN, INC. 

TO DJVENTORS. 
An experience of forty years, and the preparation of 

more than one hundred thousand applications for 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 persons 
contemplating the securing of patents,either at home or 
abroad, are invited to write to this omee for prices. 
which are low. in ao.')ordance with the UDles and Our ex·· 
tensive facilities tal' tonducting the business. Address 
M UNN &; CO .. otllce SCIENTIJ'IC AMERICAN,861 Bread· 
way. New York. 

INDEX OF INVENTIONS 
For which Letters Patent oC the 

United States were Granted 

June 12, 1888, 
A.ND EACH DEARING THAT DATE. 

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

Adding and writing machine, A. C, Ludlum ........ 884,373 
Adjustable joint, G. C. Sweett ....................... 884,297 
Air compressor. W. T. lforster . . . . • . • . . • . . . . . . . . . . .  884,356 
Air compressor. automatic. G. J. Keenan .......... 384t52J 

Alarm. See Time alarm. 
Animal trap. P. T, Beach ......... .................. 384,415 

Animals, device for suspending and spreading 
sl .. u�htered, E. Ekker ............ ............... 384,433 

AnnunCiator, electrical, H. S. Downerd ............ 384."30 
Arm or hand rest, W. M. Kinnard ................. 384,261 
Astronomical apparatus. E. L. Rug" ................ 384,285 
Axle boxes, dust guard for car, P. M. Kling ........ 384,530 
Axles for vehicles, manufacture of, J. G. Harri-

son . . . . ..... ... ... . . .. ......................... ... ... 331,521 
Back band loop, E, R. Cahoone . . . . . . .. .... .. ... .. . . 384,423 

Bag. See Hand bag. 
Bag holder, W. �'. Lewis ............. .............. ... 884,4M 

Baling pre�8, E. C. Sooy . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  384,294: 
Batteries, automatic switch for seconda.ry t J. S. 

Sell on . . . . . .. .. . . , . . . . . . . . . .. . . . . . . .. .. . . . . . . . . . . . .. 384,2b!J 
Batteries. regulating commutator for secondary. 

E. Juli en .... ...................................... 384,447 
Bearing forshafts,snti-friction, W. J. Brewer ... 38�/,OIi 
Bed bottom, spring. W. H. Pennock . . . . . . . .. . . . •. . .  384:,JJO 
Bed infiating and heating apparatus combined, in-

valid, R. K. Pelton ................................ 384.2,4 
Belt fastener, H. J;;lmblad . . . .. ... .. .. .. ........ . .. . ;18 4,434 
Belt fastener, W. N. Packer .......................... 384,405 

Belting, machine for manufncturing rubber, J. 
Murphy (rl ............ .............................. 10.933 

Bench stop, I. IL Terrell .. . .. . ..... ...... . . ......... 384,405 
Bicycle, A. F. Price ................................... 884,M3 
Blackin� box holder, W. Taylor .................... , 084,338 
Block. See Building block. 
Board. See Gan� board. 
Boiler. See Steam beiler. 
Boiler for hot water heaters, Neil & Morrison .. . . . 381,461 
Bolt, C. Diebold ....................................... 384,233 
Bolting reel, D. I,. Hamaker ......................... 384,520 
Book and making the same, record, J. W. See ..... 384,288 
Book, turf racin� record, P. Mitchell ............... d84,'l66 
Boot or shoe. G. S. Frantz ..................... ...... 384,431 
Bottle necks. machine for finishing, H. Semple .... 384.290 

Bottle opener and liquid dropper. combined, E. S. 
Randall. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . .. .... .. 384,471 

Box. See Letter box. Stutllng box, 
Bracket. See Gas bracket. 
Brake. See Car brake. Sled brake. 
Brick kiln frame, E. M. Pike .t al . . • . • • • .• • • • • • •••••• 384,469 

Bridle and halter, combined, J. O. Walton ...... . . . 384.407 
Brush, shoe and other, R. Nicol, Jr . . . . . . . . . .. . ... . .  384,462 

Buckle frames, manufacture of, G. R. Kelsey ... . .. 384,449 

Building block, H. S. Palmer . .... ... ................ 384,Ml 
Bung bushing, R. Pentlarge................. . ..... 384,387 
Burner. See Oil burner. Stove burner. 
Bustle, F. J. Brand .................................... 884,557 
Butter mould, F. P. Ayer ............................ 384,308 
Button, Anderson &; Pattison .. . .. . .. . . . ... . . . ... .... 884,273 
Button makin� device, J. Stewart . ... ............. 384,M7 

Calculator, interest, C. M. Dunham ................. 384.4 31 
Calendar, memorandum, A. H. Isbell ............... .J81,526 
Can clamp. fruit, M. J. Hamlin ...................... 384,361 
Car brake, J. H. Brown ................... ........... 384,50, 
Car coupling, C. L. BaittiDger. . . .  . • . . . . . . . . . . . . .•. . 3.'s4,.sM 
Car couplin�, F. A. Fox . .. . .. ........... ........... 3.'4,112 
Car coupling, P. C. Greenawalt ...................... 384.0.19 
Car coupling, E. Houtz . ...... . .. .... .. .... ... . ...... .  3&i,!)75 

Car coupling, J. Scott ............... ................ 884,474 

Car coupling device, W. N. Morrison . . . . . . .  , ....... J84,536 
Car, electriC railway, E. J ulien ..... ................ 384,581 
Car heating apparatus, W. F. Steele ................ 384,401 
Car heating apparatus, railway, E. A. Leland ...... 384.4 52 
Car mover, J. Bird . . . .. ... .. . .... . .... . .. . ....... ... . .  aS4,502 
Car starter, H. R. Keller ............ ... ............. 384,368 
Cars and similar structures, apparatus for beat-

ing, W. F. Steele ........ ......................... 384,400 

Cars, draught timber for, J. B. Owens . . ........... 384,588 
Cars, street or station indicator for, W. P. Wil-

Iiams . . . . . . . . . . .. . . . . ..... . . . . . . . . . . .  '" ... ...... 384,488 
Card rack, A. S. Greenwood ................ ........ 3l)4,439 
Carpet stretcher, B. Manning........................ 884,4fJ6 
Carriage, baby, G. H. Baker ........ .. .............. 884,4� 

Carriages, wheel fender for, Ro�ers &; Stenz . .... . . 884,s;l5 
Carrier. See Package carrier. 
Cart, hand, D. E. Tea l. . .............................. 33Um 
Cart, road, W. M. McCrosson ........................ 334,37ij 
Cart, road, A. M. Wilson . . . . . . . . . . . . . . . . . . . . . . . • . . . .  384,489 

Case. See Map case. Watch case. 
Cash regi,ster and indicator, W. W. Wythe ......... 384.490 

Cash tills. recorder for, G. R. Stokes et al . . ..••. • . •  384,337 
Casting machines, elevator for ingot, J. B. D. Bol-

ton. . . . . . .. . . . . .. . .. .. . . . . . . .. ...................... 884,3<5 
Catamenial sack, J. Hothersall.. ............... .. .. 884,525 

Cement, manufacture of articles from hydrauliC, 
J. W. Stockwell ........ ........................... 884,291; 

Chalk line holder, B. Howard ........................ 304,444 
Change receiver, J. A. Kimball . ... . . . . .... .......... 384,583 

Check, price and inventory, C. S. De Witt .......... 384,237 
Check register or tally, A. B. Gill ................... 384.488 
Checkrein, B. Miller .... .. ................... ...... 384,400 

Chin rest for the dead, C. B. Dolge .................. 384,513 
Cbopper. See Cotton chopper. 
Churn, C. E. Gale ..................................... 884,518 

Ci�ar bunchin� machine, Boehm &; Reed .......... 884,556 
Clamp. See Can clamp. Rubber dam clamp. 
Cla.p. See Shoe clasp. 
Clay disintegrator, G. Potts ............... . . . ........ 384,278 
Clock, electriC p endulum , A. L. Pareelle ........... 884,271 
Clock •• electric winding attachment for, A, J. 

Reams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•.. . . .  884,472 
Clothes washer, atmospheriC, H. T. Lemon . . . . .... 884,453 
Clutch. friction, A. NelROD .... ............... ....... 38i,268 
Cocoanut meat, machine for cutting, J. O. Bar-

tholomew .................................... ..... 884.4U 
Coin receptacle and regioter, Headley &; Horton •• 084,523 



410 Jeitutifie �lUtritatt. 
Colorlnll matter obtained by the action of tetrazo- J ,ock, J. Hartne ... .... .......... .. ..... . .......... . . . 8SI,441 Steam enlrine, F. FI.cber .............. ............. 8SI,2411 diamido benzole on phenol., new, R. G. WIl- Locket.J. COhn . . . . . . ...................... . . . . .. . . . . .  384.4t6 Steam Ilenerator. J. V. Beekman ... ................. 8SI.565 

Iiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 
384.342 Loom picker 6talf check, B. F. Carter.. . . . . . . . . . .. . .  384.508 Steam heater or boiler for culinary and otber pur-Colorinl< matier. production of blue, E. Ullrich ... .  384.480 Magnet. polarized electro, E. J. Mallett . .. . . . . . . . . .  88(.821 pose .. automatIC. R. E. Deane. . . . .  .. . . . . . .. . .  384.348 

Comb. See Electric comb. Malt mashing machine. T. Evans . . . . . . . . . .. . . . . . .. .  384.568 Btoker, mechanical. W. Whittaker . . . . . . . . .. . ... . . .  88(.486 
Copy holder for compositors. H. }j'. Maas . . . . . . . . . .  384,374 Map case. A. H. Hall . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .  384,253 Stopper. See Flu8stopper. 
Corn shock binder and compressor. H. B. Pu1fen- Mechanical movement, A. W. John.on • • • • • • • • • • • •  384,258 Stove. M. S. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  384,517 

berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . • . . . • . . . .  384.279 Medicine. COUgo remedy. G. A. Patton . . . . . . . .. . . . .  384.446 Stove, K. Wehse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,300 
Corset. G. A. Close . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 384.807 Metallic surface. ornamented, F. lthlnd . . . . . . . ..... 1184,282 Stove burner. vapor. Z. Davis . . . . . . . . . . . . . . . . . . . ... . 384,511 
Cotton chopper, S. Freeman . . . . . . . . . . . . . . . . . . . . . . . . .  384.516 Mill. See Roller mill. Sawmill. Stove. Oil. G. Myers . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . .  284.382 Countershaft.Hugbee & Danner . . . . . . . . . . . . . . . ..... . 384.560 Mould. See Butter mould. Stove. vapor. B. Rein . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  384.391 
Coupling. See Car coupling. Thill coupling. Mould. R. Sleeth. . .  . . . . . . . . • • • •  . . .. . . . . . . . . .  • • . . •  .. 284.595 Strainer or filter. coffee, T. Babin . . . . . . . . . . . . . . . . . . .  384,411 

Tube coupling. Mortising machine, Bugbee & Danner . . . . . . . ... . . .  284,5.19 Strap. See Shawl strap. 
Crutch. J. F. Pluche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.470 Muffier. steam, T. E. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.:lf>4 Stuffing box. A. H. Clark . . . . . . . . . . . . . . . . . . . . .. . . . . . .  384.424 
Cultivator, E. R. Conklin . • • • . . . • • • • • • • • • • • • • . . . •• . . • •  384,3i7 Multiple 8Wlth board Circuit, C. E. Scribner • . . . • • . .  38f,477 Suspenders, J. Katzenberg . . • . • • • . • • • • • • . • • • • • • • • • .  384,528 Cultivator. hand. E. C. Ellwood . . . . . . . . . . . . . . .... . . .  384.351 Nail machine. Buschick & Rautert. . . . . . . . . . . ... . .  384,422 Switch. See Three-way split switch. 
Cultivator, hoe, J. W. Mulvey . . . . . . . . . . . . . . . . . . . . . . .  384,267 Nails. machine for making wire, H. Essex . . . . . . . . .  384.515 Sword, J. Lyttle . . . . . . . .. . . . . . . .. . . . . . . . . . .. . . . . . . . .. . . 384,Ii84 
Cuspidor, J. I,. O'Connor . . . . . . . . . . . . . . . . . . . . . . . ... . . .  lj8.j,587 Nut lock. Merriss & Muncey . . . . . . . . . . . . . . . . . . . . . . . . .  ;J84,278 Telegraph key and sounder. combined, J. DOIl-
Cutter. See Dado cutter. on burner. C. H. Ph1!lp . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  384.275 gett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,350 
Cutterhead and means for adj1lsting the cutters Overshoe. A. B. Walters . . . .  . . . . . . . . . . . . . . . . . . . . . .  384,48,j Telegraph, printing. E. J. Mallett . . . . . . . . . . .  384,320. 3&4,122 

of the same, W. R. Allen . . . . . . . . . . . . . . . . . . . .. . . . .  384.491 Packa/le carrier. J .  W. Bridwell . . . . . . . . . . . . . . . . . . . . .  384,558 Telegraph recelvp.r. printing. H. Mahnken . . . . . . . . .  ;l84,455 
Dado cutter, W. R. ·Fox . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  384.248 Packing for steam cylinder pistons, metalliC. J. Telegraphy, automatic. E. J. Mallett . ... . . . .  384,S24. 384,3"..5 
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SEBASTIAN, MAY &COl 
Improved Screw Cutting 

�::e�LATHES 
Drill Presses, Chucks, Drills, Dogs, and machinists' and teurs' outfits. Lathes Catalogues mailed on annlI,cat:IOII. !!!i 
165 W. 2d St., 

Dental fiask8. heat.er for, R. M. Chase . . . . . . . . . . . . . .  384,509 Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  384.272 Terrets to hames, attachinll. W. H. Walker . . . .... . 284.406 GOING INTO THE POULTRY BUSI-
Display frame • .  1. J. Reichenbach. . . . . .  . . . . . . . . . . .  384,:334 Paddlewheel, featherln/l, R. J. Jones . . . . . . . . . . . . . . .  384.367 Thill couplinli(. S. B. Castle . . . . . . . . . .. . . . . . . . . . . . . . . .  384.233 
Ditching machine, U. Blickensderfer .. . . . . . . . . . .... 284,419 Pan. See Scale pan. Three-way split switch. J. D. Bailey . . . . . . . . . . . . . . . .  384,304 Door fastener, R. C. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . .  384,567 Pantaloons or garment stretcher, W. W. Atkin- Ticket, passenger, V. R. Shepard . . . . . . . . . . . . . . . ..... 284,291 
Door hanger, rail. and rail bracket., combined, W. 80D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .... . . .  884,492 Ticket rack, coupon, H. Binckley . . . . . . . . • . . . . . . . . . .  384:.305 

Cronk. . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .... 384,236 Paper making machines, section box fOf, J. D. & Tidy fastener, C. S. Snedden ' . . . . . . . . . . . . . . . . . .• . . . .  384,293 
Double gau!<e, L. O. Barrett . . . . . . . . . . . . . . . . . . . .. . . . .  384,413 W. F. Pickles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;J84,276 Tie. See Umbrella tie. 
Dress form, W. H. Knapp . . . . . . . . . . . . . . . . . . . . . . . . .... 384,531 I Passenger register, T. �'. Hanly . . . . . . . . . . . . . . . . . . . . .  384,572 Time alarm, Bapst & Fallze, Fils . . . . . . . . . . . . . . ... . . .  384.412 
Dress form, J. W. Littlefield . . . . . . . . . . . . . . . . . . . . . . . . .  384,372 Pencil. L. B. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.083 Tob"cco pipe. �'. Roesling . . . . . . . . . . . . . . . . . . . . . . . . ... . 384.392 
Drill. See Grain drill. Pencils and the like, rubber tip attachment fOft F. Tobacco stemming apparatus, J. T. Drummond . • •  38(,566 
Dyestu1fs, manufacture oft M. Herzberg . • • •  380&,315, 384,316 E. Cross . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,568 �.Pobacco waste, utilizing, J. T. Drummond . . . . . . . . .  884,565 
Dyeing apparatus, R. Perzina . . . . . . . . . . . . . . . . . . . . .  384,389 Perforating and eyeletmg machine, G. B. Webb .. 384,597 Toy parachute, W. J. Kuntzsch . . . . . . . . . . . . . ... . . .  384,588 
ElectriC circuit closing device, Grovesteen & Permutation lock, W. �". Peters . . . . . . . . . . .  . . . . . . . . .  384,468 Toy, rotary. R. Teichmann . . . . . • • . • • • . • . • • • • • • . . . • • •  384:,403 

Jabn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384.570 Pilotographic plates, apparatus for heating, cool- Trap. See Animal trap. 
Electric circuit controller. O. F. Greim . . . . . . . . . . . . .  284,440 Ing. ventilating, and drying, W. Bell . . . . . . . . . . . .  384,416 Trough. See Feed trough. 
ElectriC comb, C. Busch . . . . . . • . . . . • . • • . . . . . . . . • . . . . .  384,561 Pianoforte action, S. R. Harcourt . . . . . . . . . . . . . . . . . .  ;)84,�5! 1 TrUCk, Kennedy & DeMayo . . .  . 
ElectriC locomotion, system of, H. A. Seymour ... .  384,594 Piano, upright, W. H. Dutton . . . . . . . . . . . ... B84,241 to M4.244 Truck, car, W. J. Brewer . . . . . . . . . ... . . . . . . . . . . . . . . . . . .  884,505 
ElectriC tractiOn, apparatus for, E. Julien . . . .... . . .  684,580 Pillow sham holder, J. W. Dorst. · . . . . . . . . . . . . . . . . . .  384.239 Truck, car, M. G. Hubbard . . . . . . . . . . . . . . . . . . . .. . . . .  384,317 
Elevated way. N. Newman . . . . . . . . . . . . . . . . . . . . . . . .. . .  384.267 Pipe. See Grain pipe. Tobacco pipe. Trunk tray and follower, G. E. Milburn . . . . . . . . . . . .  384,379 
Elevator. See Grain binder elevator. Hydrn.ulic Pipe, transportation case for coned lead, H. J.  Tube coupling-, A. C. Kimball . . . . . . . . . . . . . . . . . . . • . . .  384,582 

elevator. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . .  384,327 TUDlng key, M. Hernandez . . . . . . . . . . . . . . . . . . . . . . . . . . 384.442 
Elevator safety device, C. Klinik ,t at. . . . . . . . . . . . 384,319 Planing machine, L. P. Hoyt . . . . . . . . . . . .. . . . . . . . . . . .  384.445 Twine holder. R. Nicol. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.385 
Engine. See Expansion engine. Steam engine. Planter, corn, E. K. Hayes . . . . . . . . . . . . . . . . . . . . . .. . . . . . 384,363 Umbrella, Alfman & Schar1f . . . . . . . . . . . . . . . . . . . . . . . . .  384,551 
Eng-raving or etching upon, block for, W. C. Nor- Planter, cotton seed, S. E. Hake . . . . ... ..... .. .. , • • . . . .  384,314 Umbrella tie, D. W. Odiorne . . . . . • • • • • • . • • . . • . . . . . . .  384-,463 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,586 Planter, potato, J. W. Estes . , . . . . . . . .. . .. ..  ' . .. . . . . .  384,353 Universal jOint, C. Perrin . . . . . . . . . . . . . . . . . . . . . . . . .. 384,388 
Expansion engine, triple, H. F. Gaskill . . . . . . . .. . . . .  384,250 Plow, A. C. Ro�encranz . . . _ . . . . . . . . . . ... . .. . . . . . . . . . .  384.283 Valve, G. H. Moore . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 384,330 
Eye bars, die for making, J. 11'. Kingsley . . . . . . . .... .  384,450 Plow, potato, S. Disbrow . . . . . . . . . . . .. . . . . . . . . . . . .. . . .  384.310 Valve mechanism for sewerage systems, C. H. 
Eyeglasses, A. Schultze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,475 Pocketbook. A. C. Jocelyn . . . . . . . . . . . . . . . . . . . . . . . . . .  384.527 Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,396. 384.397 

ness.-A paper by P. H. Jacobs, reviewing the commer-
g\�\:8���� 0ih�o��:;Je��iSi�����rn��Vi�� msgI�::����ci AMEH.ICA� SUPPLEME]\"T, No. 6!t6. Price 10 cents. To be had at thi. Office and from all newsdealers. 

ARTESIAN Wells, Oil and Gas Wells, drilled 
rl=-��W.�d=ui= 
���c�:�Jm���:r able Horae Power and Mounted Steam Drilling Machines for 100 to 
600 it. Send 6 cents for illustrated catalogue. 
Piel'ceWeIIExt·ovllterCo. 
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ON RED AND PURPLE CHLORIDE, bromide and iodide of silver.-On Heliocbromy. and on 
;eesi:\��n�f p��rssg���i�:?n�eiha��h�ri�:.r�loJtfn� and iodine are capable of forming siJYer compounds exhibiting beautiful colorations Rnd possessin? great stability ; (2) that of these substaDces, the red chloride shows a tendency to a reproduction of colors j and (3) that these sUb61ances constitute the actual material of 
�:is�b�� t�o�fal':'Acb�r.�'!h����Ya;"isJ.';,�ft�:�!1'J of �ht. Contained in SCIF.N'l'IFln AMERICAS SUPPLEMENTS Nos. 6 1 �, 6 1 6 , 61 7, 6] S. Price ten cents each. or 40 cent. for the series. To be had at this office and from all newsdealers. Fare register, H. R. Coffey . . . . . . . . . . . . . . . . . . . • . . . . . . •  384,425 Pocketb;)ok, bag, or purse frame. E. Oldenbusch .. 384,386 Valve, steam feed, L. T. Kline . . . . . . . . . . . . . • • • . . . . . .  &54,263 ------- -- ---.- �. -----

Yarm gate, W. H. Ragsdale . . . . . . . . . . . . . . . . . . . ... . .  &'4,280 Pole changer, automatic. E. J. Mallett . . . .. .  384.3'2:l. 384.:326 Valve. water engine, G. & W. Ross . . . . . . . . . . . .. : . . . .  384,386 'Improved Stone Channeling Machines, Feed regulator, ]1':. A. Hoover . . . . . . . . . . . . . .. . . . ...... 384,443 Power, device for transmitting, C. T. A. H. Wied- Vane, windmill, A. J. Corcoran . . . . . . . . . . . . . . . ... . . . .  384.42i RO C K  D R  I L LS �'eed trou�h, W. H. Garrett . . . . . . . . . . . . . . . . . . . ... . . .  &;4,357 ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.598 Vehicle running gear, A. W. Johnson . . . . . . . . . . . . .  384,:166 , Feed water heater, W. Oliphant.. . . . . . . . . . . . . . .. . . . .  ;J84,538 Press. See Bailing press. Vehicle spring, R. Mulholland . . . . . . . . . . . . . . . .. . . . . . .  384,381 Gadders. Quarry BaJ's, Plug 
E'eed water heating and filtering apparatus. W. Printing machine, J. H. Earl . . . . . . . . . . . . . . . . . . . . . . . .  384.432 Vehicle wheel, H. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  284.398 and Featber Drills, and 

Oliphant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 384,540 PrOjectile, J. R. Hawley . . . . . . . . . . . . . . . . . . . . . . . .... . . .  384,574 Vehicle wheel, J. K. Van Pelt. . . . . . . . . . . . . . . . . . . . . . .  384,482 QuarJ'yinlr lllacbinery. 
Feed water re/lulator. Cook & Thoens . . . . . . . . . . . . .  384,510 PropelLer wheel. J. E. T. Bartlett . . . . . . . . . . . . . . . . . . .  384.498 VelOCipede saddle. Salter & Walker . . . . . . . . . . . . . . . .  084,473 Send for full descriptive catalogue. Fence, A. B. Culp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,564 Pulley. H. W. Beldsmeier . . . . . . . . . . . . . . . . . . . . . . . .. . .  lj8.j,501 Vessels, ice breaker for, F. W. Schiller . . . . . . . .. . . . .  384,598 Inrrersoll Rock Drl']] Co " Fence. J. S .  Orr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,270 Pump. deep well. P. A. Myers . . . . . . . . . . . . . . . . . . . . . 384,585 Wagon seat, W.A. Ladd . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,584 � , Fence machine. S. Conrath . . . . . . . . . . . . . . . . . . . . . . . . .  084,235 Punch, M. D. Knowlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.532 Washer. See Clothe. wa.her. 1 0  PARK PLACE New York. Firearm. breech·loading, H. M. Pope . . . . . . . . . . . .. . .  384,277 Quilting machine. C. F. Landphere . . . . . . . . . . . . . . .  384.264 Washin/lmachine, Doub & Robbins . . . . . . . . . . . . . . . . lj8.j.311 --- ' 
Fire escape, W. McMullin . . . . . . . . . . . . . . . . . . . . . . . .. . .  lj8.j,376 Rack. See Card rack. Ticket rack. Washm!< machine, T. Thorn. . . . . . . . . . . . . . . . . . . . . . . .  384,298 \ STORAGE BATTERIES FOR ELEC-
Fire escape, W. ]'. SmIth. . . .  . . . . . . . . .. . . . . . . . . . . . . .  284.292 Railway. cable. E. W. Wilson . . 284,550 Watch case, E. C. ?happatt�. . . . . . . . . . . . . . . . . . . . .  . . 284.846 f.,� �������;i;:' ��f.t1'i.:': t!·t::����:�t�e;e�}nt'f,� Fire extinJl'uisher�, alarm valve for automatic, Railway crossing alarm signal, G. D. & C. Rath- Wu.tch case, M(lrrIll & PerClval. . . . . . . . . . . . . . . . . . . . .  384,380 subj.ect of the appliCRfiqn ()� storage batteries to loco ... Dewson & Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  384,514 mann. . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . .  ' "  ., 384,390 Water tank and life-boat, combined, S. J. E. Jorg- motIve purposes. c�mtamed 10 �Cl ENTIFIC' AMERICAN 
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a1 way, e ec rIC, �. • n lC . . . . . . . . . . . . . . . . . . }()"I',.J\) ensen . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  00':1:,0 tJ this office and from all newsdealers. Floor, fireproof, W. H. Brown . . . . . . . . . . . . . . . .. . . . . . .  384.421 Railway, electriC, R. M. Hunter. . . . .. . . . . . . . . . . 384,576 Wheel. See Paddle wheel. Propeller wheel. -�.��.'iPi •• �PiiiiPiiPiiir���;;;;;;,;;;;;;���i �'Iue stopper, Weitzel & Lee . . . . . . . . . . . . . . . . . . .... . . .  384,841 Railway. pneumatic, T. W. Pitts . . . . . . . . . . . . . . . . . . .  384,.,3., Vehicle wheel. I" Fork. See Hay and fodder fork. Railway rail jOint. M. T. Frame. . . . . . .. . . . 384.249 
Frame. See Brick kiln frame. Display frame. Railway rails. safety fiange for. C. M. Erwin . . . .. . 384,435 

Pocketbook, bag, and purse frame. Railway spike. C. Baines . . .  . . . . . .  . .  . . . . . . . . . �84,229 
l .... ruit stoning machine, B. A. Lillie . . . . . . .. . . .... . . .  384,371 Reel. See Bolting reeL Fishing reel 
Fur satchel and muff, combined, A. Brahadi. . . . . .  384.503 Reel and transportation case, combined, H. J. 
Furnace grate, L. M. Woodcock . . . . . . . . . . . . . . . .. . . . .  384.410 Mill .. r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,32�, 384,:32

9 Furnaces, hydrocarbon burner for, A. Heberer . . .  384,524 Register. See Cash register. Check register. 
)furniture. upholstered. F. G. Johnson . . . . . . . .... . . .  384,2.59 Fare register. Passenjler register. 
Gauge. See Double gauge. Regulator. See }j'eed regulator. Feed water regu-
Game. W. C .. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,�O lator. Gas pressure regulator. 
Gang board, automatic registering, H, B. Kirk . • . •  384,370 Rennet, producing dried extract of, 11", Graeff .. . . . 384,358 
Gas bracket, J. Wrillht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.3.)2 Rivet, A. Kirks. . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  384,in8 
Gas pressure regulator, C. L. Rowland . . . . . . . .... . . .  384,284 ROd. See Lightning rod. 
Gate. See �'arm gate. Roller mill. Westrup & Lantall' . . . . . . . . . . . . . . . . . . . . . 381,408 
Gate, G. H. Aylworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,552 ROlling apparatus, W. L. Price . . . . . . . . . . . . . . . . . . . .  384.591 
Gem oetting, W. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,:J9'J Rolling mills, appliance for, D. B. Oliver . . . . . . . . . . .  384,3.32 
Generator. See Steam generator. RoUin� mills. rolls for iron, A. W. H. Collard .. . . . .  3S4,:-ms 
Glass. machine for grinding, smoothing, and pol- Rope transmission, tension device for, J. E. Hall. 384.360 

ishing, F. Schefold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,394 Roundabout, W. Sassack . . . . . . . . . . .. . . . . . . . . . . . . . .  384.393 
Glass, ornamenting, M. Fmk . . . . . . . . . . . . . . . . . . . . . . . .  384,56"9 Rubber dam adjuster and clamp, J. W. Ivory .. . . . .  384,578 Glove fastener, G. H. Coursen . . . . . . . . . . . . . . .  384,42� 384,42IJ Rubber dam clamp and napkm holder, combined, 
Governor, Westinghouse & Rites . . . . . . . . . . . . . . . . . . .  384,485 J. W. Ivory. ' . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  384,u'i'7 
Governor, steam engine, C. Schmid . . . . . . . . . . . ... . . .  384,2'86 Ruby pin setter, P. Ramser . . . . . . . . . . . . . . . . . . . .. . . . . 384.,544-

Winding spools. etc., machin� for, A. Insinger . . . .  384,446 
Windmtll. A. W. Brodrick . . . . . . . . . . . . . . . . . . . . . . . . .. . .  384,232 
Wire, machine for covering and insulating, J. D. 

Thomas. . . .  . . . . .  . .  . .  . . .  . . . .  . .  . .  . .  . . .  . .  . . . .  . . . .  . . . . .  384,404 
Wire stretcher or clamp, W. Havens . . . . . . . . . . . . . . .  384,255 
Wrench. J. S. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.451 
Wrench, W. C. Perkind . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 284,467 

DESIGNS. 
Bonnet and millinery stand, J. B. C1ill'ord . . . . . . . . . . .  18.37, 
Carpet sweeper casing. W. J .  Drew . . . . . . . . . . . . . . . . . .  18,38! 
Costume. lady's, J. Sheils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,38f. 
Fringe. G. S. Hensel et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,3&' 
Handle for fork>;, etc .• G. W. Shiebler . . . . . . . . . . . . . . .  18,387 
Knit fabrics, ornamentation of, J. P. Harriman . . . .  18,382 
J ... amp, S. Clarke . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,378 
Plane cutter. bench, A. }j·ales . . . . . . . . . . . . . . . . . . . . . . . .  18,381 
Skirt. L. Roy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.385 
Slipper �amp, H. L. Hiller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.384 

TRADE MARKS. Grain binder elevator, I�. Mathews . . . . . . . . . . . .... . . .  384,458 Ruling machine, Barnard & .({napp" . . . . . . . . . .. . . . .  384,497 
G rain binder knotter, Farner & Linder . . . . . . . . . . . ,. 384,245 Safes and vault� operating mechanism for doors Beer. soda, and mineral waters, lag-er, Ludor.O: & 
Grain drill, D. Il. Bearden . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,49'J of. A. Kirks . . . . . . . . . . . . . . . . . . . .  - .

. 
- . . . • • _ ... . .  384.262 Nacke. . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  15,5!J.1 

" . . fi 'bl T W E 00. 352 �ampling apparatus, automatic. A. Bradford • • .

•

. .  384,420 Butter, Pfister lit McKey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.600 

PROPULSION OF STREET CARS.-A paper by A. W. Wright. in which an endeavor is made to solve the problem as to the amount of power reqmred 
����1rro�:�re��tit!i��� fiiesc\\�T���oX;�::�J:;���: PLEMENT. No. ;)33. Price 10 cents. To be had at this office and from all newsdealers. 
INVENTORS and others desirin�new articlesmanufactured and introduced, address P. O. Box 86. Cleveland, O. 

;JralD pIpe, eXI e, . . mery . . . . . . . . . . . . . . . . . . .  UO'i'., Sash balance. W. C. Merckel. . , 44 . ... . .. . . . . . . . . .... . , . '0','09 Cigars an� smoking and chewmJir or plug tObacco, Grate, L. M. Woodcock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,409 � ""  J EI . 1" 585 WOOL HA M NG FU L DE Gnns, breech mechanism for. T. Nordenfelt . . . . . . .  384,5'17 Sash fastener. G. U. Aylworth . . . . . . . . . . . . . . . . . . . . . .  384,55.l • WID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0, T AKI . - L -
Hair crimoer, C. H. BisselL . . . . . . . . . . . . . . . . . . . . . . . .  384,418 Sash ftl.stener, E. W .. Luce . . . . .. . . . . . . . . . . . . . . . . .. . .  384,5.15 lJi8�fectant. liquid and powder, W. Pearson & 

r -�8 ;g��ti�� ��t;lt�lr�����:��� �:��� o;.�d:fet�¥.� Hand bag, J. Mebl, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,377 Saw handle. J. Beaul1eu . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 384,500 ExtrZ��' �f ·����;riii�·��·�·����dt· �·���·t '�f' j'�� n,a 
��l, ��::�����ict�;,�lor�!l��:eSas�:g��e:i�higfg.����Dd� S:;:::� h;�� ����:p�:�:rs. F. Dillon . 

�::::ii' :::.
d
A�:��:��& 's�i�;;"::::::::::::::: : : : :  ::;�: ::!':. �i�:�:� 11";��!���: �i

.I��: .�� .. �.��� 15,138 �Jo��i';,�n�;,n�lI��W:g,il:e��g��:::���gi��M��'F��fc . . . . . . . . . . . . .  384,512 Scale pan. H. J. Henrichson . . . . . . . . . . . . . . . . . . . . . . . .  ll84,251i Ginllhams. Berkshire Manufacturing Company . . . .  15.584 j}n��tm��n��ic\�M¥�Tj,eNg�d �t2�hi�;;cea��d �;o'!; Harness horse, T. Willsea . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,301 Scale, prescription weighing, C. H. Fitch . . . . . . . . . .  384,247 H t· d J F N 1 15 -q all newsdealers. Harness mountings, manufactUre of, R. S. Grum- Scales for weJ�hing railway cars, Ballard & epa IC compoun , . . ea . . . . . . . . . . . . . . . . . .  . . . . .  ,0). i 
384 5-1 Fisher . • . .

. _. > • • • • • • • • • • • • • •
• •  

' "  
• • • • • • • • • • • • • • • • • •  

384,'495 Laundry preparations, J .  Ascough . . . . . . . . . . . . . . . . . . . 15.583 mon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
I ·  Scarf, neck, W. 1. Weinberg . . . . . . ........ . . . . . . . . . . . . . .  884,484 Liniment, ointment., and condition powders, T. Harrow, A. D. Manson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,457 S I I k 0 C Pr tt O

OA I::A� Veazie� .. . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 15,604 Harvesters, pitman box for, A. W. Braman . . . . . . .. 384,5(}i S::t 
o�e� W . on

a
se· t, . . . .  · . . . . . . . .  •• .. . . . .  · · "  

. ... . . . .  
�,'I'Ut Medtcated foods, A. Horlick . . . . . . . . . . . . . . . . . . ... . . .  15,b87 

� I\ IC UIN I S T S ' SUP :--.J LATH'E S v. ,,� t": P SEND 1 3  C E NT S  'P CHlJ C l'\'S "OOL 
FOR I L LUSTRATED C ATALClG U El.,.t: '-"./,\;"'�SCREWS MONTGOMERY&CO lOS FULTON ST. N.Y. J' o� CAWP,."" Hay and fodder fork, Z. S. & M. C. Randleman .. . .  384,281 Seed' machl'n

a
e
g
for de

a
ll'n' t,'ng cotton, Weatherhead Medicinal preparatlo. n for tho e cure of diseases of Heat developer and radiator, W. M. Jackson . . . . . .  3b4,365 

Heuter. See Feed water heater. Liquid heater. & Cochran . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .. . . .  384,840 theblood and skln. E. Llily & Comp.any . . . . . . . . .  15,593 ELECTRIC WELDING.-A PAPER BY 
Steam heater. Sewing machine embrOidering attachment. A. W. Medicin e. antl.eptlc or blood purlfYlng. H. G. 

Heel nailing machine, Eo B. Allen . . .  . .  . . . . . . . . . . .  &14.34.1 Johnson 284 257 1 Gf1sbau!<h . . . . .  . .  . . . . .  . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . 15,586 
Holder. See Bag holder. Blacking box holder. Sewin)( machi�� '�h�tti�"';';'� ·.:i.�iti�· ·���;�ti;;; . Med�cine for horses and cattle, �'I: J. Leimer . . . .. : . 15,59'2 

Chalk line holdel'. Copy holder. Pillow sham mechanism, W. E. Bennett . . . . . . . . . . . . . . . . . . . . .  384,230 Medlclne for tbe cure of �heumatlsm and chromc " 
holder. Twine holder. Sewlng machines, presser foot for button, W. E. blood dIseases, C. F. KIrkendall . . . . . . . . . : . . . . . . .  1n,009 

Honey frames, machine for making'. J. Ware .. . . . .  �,549 Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,231 ' Mineral water and mineral salts and pastlls and 
Hook. See Harness hook. Shafts, reJ,tister and recorder tor revolving, 8. M. troches made from the Halt, Koenig Wilhelm's 
Hydraulic elevator, W. T. Fox . . . . . . . . . . . . . . . . . . . . . .  384,486 Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,479 F�s:n��ellen

l 
. .  iiJ ·M . . . .  st.;" j; . . . . . . . . . . . . . . . .  1�.b9() 

Ice shaver. �'. K. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.299 Shank burnishing deviCe, A. Harden . . . . . . . . . . . .  384,573 �IIS ea
f 

er � 'B L' �x sC . . . . . . . . . . . . . . . .  � .60; 
�:,::�:�:r�

t' :,m��t�����:';a���oss . . . . . . . . . . . . . .  284,
592 ��::� :�e:";i�� ::c';.��:, G: Ui�h��d���·:::::::.:.: :  ::�� Re:��i:: f���ro;..otin:a�h� 

. .  ����th 'of' th�·t;,;,th 
5.59 

lnhaler. H. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  384,589 Sheet metal, device for forming letters and de- and bones, Reynolds Manufacturing Company. 15,602 

�a��ngs:a��i�i:������i1es . . . . . . . . . . . . . . . . . . . . . .  384,487 Shi�::��:."E�E��Z:k��r :: .
. ::: :: .. . ::::::: .:.:.: : .. .  :::� :::��'f�:o:t���·. �:��!����i�:·��·��ti��ti��: 

1
5

,59
9 

Joint. See Adjustable joint. Railway rail jOint. Shoe clasp. J. J. Unbehend . . . . . . . . . . . . . . . . . . . . . . . . . .  384,839 and intestinal indigestion. Reed & Carnrick . . .  15,601 

Universal jOint. Signal. See Railway croS8in� alarm signaL Sirups for cou�hs and colds, Marvelous Cough 
Key. See Telellraph key. Tunin/l key. Signal system. police electriC. C. E. Scribner ... . . . 384,476 Sirup Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  15,595 
Lamp socket, incandescent, Spink & Gauzentes . . .  384,478 Siphon, }4"'. H. Gile . .

.

. . . . . • . . . . • . .  

' G . · 

• • • • • • • • • • •• • • •  384,251 �!�:: ���:�:!�:: ���;e
M;::W�r��i�'& ·C�.:· · · ·  15,596 

Lantern. J. Charleson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,234 Sled brake, I. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . .  lj8.j.548 
15,806 to 15.007 Lantern. tubular. J. B. Stetson . . . . . . . . . . . . . . . . . . . . .  lj8.j,546 Snow plow. J. B. Hayes . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  384,522 

Last, ahoemaker's, G. W. Keller . . . . . . . . . . . . . . . . . . . . . 384,448 Soldering machine, can, J. O'Ferrall . . . . . . . . . .  , ... . .  384,464 
Lathe for wooden handles, N. R. �1int . . . . . . . . .. . . . .  381.355 Spectacle bridge. G. Johnston . . . . . . . . . . . . . . . . . . . .  384,200 
Lead and base bUlllion from slag, apparatus for Spectacle temple, M. A. Vanderwaall . . . . . . . . . . . . . . .  384.481 

separating, W. B. Devereux . . . . . . . . . . . . . . .... . . .  384,349 Spinning machines, bearing for the journals of 
Leathertrimmin)( macblne, G. Schmidt . . . . . . . . . . . .  384,287 lower drawing rollers in, J. Booth . . . . . . . . . . . . .  384.844 
Letter box, J. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  384.596 Spinning mule, vertical. H. T. Bardwell . . . . . . . . . . . .  384,496 
Llftlnll: jack. W. N. Best . . . . . . . . . . . . . . . . . . . . . . . .... . . .  384,417 Sprlnll. See Vehicle sprinll. 
Llghtnlnll: rod. metallic crest tile. C. B. Nelson . . . .  384,:l8f Station indicator. automatiC. Bacblotte, Jr., & 
Liquid heater, J. C. McNamee . . . . . . . . . . . . . . . . . . . ... .  384,265 Farris. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .. . .  384.493 
Liquid purification, W. Oliphant . . . . . . . . . . . . . . . . . . . .  384,589 Steam boller, sectional. J. A. Groshon . . . . . . . ... . . . .  384,313 
Liquids, apparatus for .praying. F. F. Bourdll . . . . .  384,306 Steam chest., apparatus for automatically lubri-
Lock. See Nut lOCk. Permutatlgn 10<$. 8ea1 1ggll;, 9"\11111. ').'. ll'It.""�1'\�" .. . . ,  . . . .  , . . . . .  " "  .n , , · 'l>U,III\� 

A Printed cepy of the specltlcation and drawing of 
any patent in the foregOing list will be furnished from 
this office for 25 cent •. In orderinll please state the name 
and number of the patent deSIred, and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patente may now be obtained by the 
inventors for any of the Inventions named In the fore
going list, provided they are simple. at a cost of � 
each. If complicated, the cost will be a little more. For 
tuJl Instruction. address Munn It Co. 361 Broadway. 
NfII ..... ¥qn. Qt:hlu' tt�J"4Nr� A61i��� W.l" NfKII "'-9 9'bt4lin4l4t 

© 1888 SCIENTIFIC AMERICAN, INC. 

Prof. EHhu 'l'homson, giving an account of a new way 
�!nr���i�:u!�� � �nn�e�ee� ��e�\il:e 1i�����[::; 
ct the .ame or of dilierent kinds. With 4 figures. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 1}9�. Price 10 cents. To be had at this office and from all newsdealers. FtRINr PRESS $3. Circular size $8. Newspaper size $44. Type setting easy. nnted directions. Send 2 stamps our n¥orcataIOgue�resses, type, cards, 

CARDS &c., to factory, KELS.EY & CO. MerIden, Conn. 
S C I E N T I F I C  B O O K  

C A T A L OC U E , 
RECENTLY PUllI,IISHED. Our new catalogoe containing over 100 pages., including works on more than fifty different subjects. Will be mailed tree to any address on application. 

MUNN &; to., Publishers Scientific American, 
361 ll " oadwny, New YOl·k. 

TRAMWAY, FLEXIBLE GIRDER.-DE
��ft���F�:: ��Rr�g��Y�a���:r:c�r:3 :o�dJ; wire tramway. With 21 figures. Contained in SCIENTI
FlC AMERICAN SUPPLEMENT, No. �9;). Price 10 cents. To be had at this office and from all newsdealers. 
ELECTRIC LIGHT AND  POWER. Edco systemofArc and Incandescent Llghtinll:. Direct or in connection with the Storage Batteries of the Electrical Accumulator Co. Dynamos. Motors, Lamps, Bat,jl'H'iE' l'1?�W'J, E1:�fJA"IJJCP�W;iup ANY � Carter l!!itreet, i'hllatlelphia. Pa. 



ILLUSTRATIONS. 
A 

Air pump governor . . . . . . . . . .• . • • • • 283 
Air abip, Morgan's . . .  . . . . . . . . . . .  6 Alarm, fire. West's . . . . . . . . . . . . . . . .  196 
Alarm for clock . . . .  . . . .  . . . . . . .  ::15 AmmunitIOn case . . .  . . , • . •  . . 98 
Anchors. attachment for . . . . . .  211 
Aqueduct Roman, Nlmes . . . .  .. 231 
Arch. Roman, RellD.8 . • • • . . . • •• , 361 
Armadlllo. dwarf.. . . . . . . . . .. . . .  375 
Attraction. capIllary . . . . . . . . . . . 345 

B 
Bag holder. .  . .  . . . . . . . . . . . . . . . . . .  27( 
Hag ho 1d er. Fischer's . . . • . .  . . . . • . .  200 
Bakery. field. . .  . . . . . . . . . . . . . .  Wi 
Ball ejector. URlder's.. . . .  . . . . . .  •• 226 
Ball and resonator. .. . . . . . . . .  . .  105 
���ef}{�JnfJoe'kler;s .
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Bath aplJaratus . . .  . . . . . .  . . . .  . . .  131 
Be.I. invalid. Crosuy . . . . . . . . . . . 807 
Be) I cord couphng. . . . . • . •  .. .. 18 
Bell, electric, Stocker's . . . . . . . . . . •  114 
Belt stretcher . .  . . .  . . .  .. .. 197 
Belt tIghtener, Bowman's . . . .  221 
Benbow. guns of . . . . . . . . . . . . . . . . . .  118 
����lgft�:a���:�::::::::�::: · : . :: 2�� BIt, brIdle . . . . . . . .  . . . . . . . • • . . .  HH 
Buat, life . . . . . . . . . . . . . . . . . . . . 66 
BOJ.t, life. Amelio's . . . . . . .  . .  . . .  83 
Boi er. steam . . .  . .  . .  . . . .  195 
BoUer, steam. Gentry's . . . . . .  89 
Boiler, steam. Leigbtham's . . . . . .  ]00 
BoIlers. pIpe coup1in� . .  . .  . . • . . . .  116 
Bolt for bOne black . . . . . . . . . . . . . . .  3(S 
Booth. James C_ . . .  .. . . . . . . .  3.'i9 
BlastIng p ug, Winder's .. . . . . . . . . .  168 
Brake bloc� posson's . . . . . . . . . 164 
BrIck handlmg apparatus . . . .  . . .  35 
Bridle bit . .  . . . .  .. . . . .  181 
BrIdge building. Penn. R.R.. . . . . .  HI 
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Bridge. hI", h span, novel. . . . . . . . .  303 
Brid"e. PoughkeepsIe. . . . . . . . . . . .  63 
Brush, pamt. brIdle . . . . . . . . . . . . . . 227 
Brush, tooth, novel. . . . .  . . . .  . .  . . . .  200 
Buckle, suspender . . . . . . . • . . . . . . . .  290 BUIldmg fronts . . . . . . . . . . . . • .  200 Buoy. self-luminous . . . • . . . . . . . . • •  84: 
Butter tub, Howe's . . . . . . . . . . . .  243 
Butterfiles. preparation . . . . . . . . . .  297 
Button, collar or cuff . . . . . • • . . . . . .  164 

c 
Cab Ie griP. Carr's . . . . . . . . . . . . . . . . . 322 
Cabinet. powder and abot . . . . . . .  3J9 
Camphor movements of . . . . . . .• 3J9 
t]anal, Panama, locks of . . . . . . . . . .  166 
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