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sible. 'fo get at the full. scope. the book itself should 
be consulted. and we recommend it to all photographers 
upon jts merits. 
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York: H. V. & H. W. Poor. 
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To any one interested to understand the details of the 
railroad business of the United States, the financial po
sition of the different companies and the various pro
pertIes. this book is simply invaluable. During the 
twenty years since the first edition was published. each 
successive volume has represented a larger a nd larger 
mass of more CIIrefully compiled statistics. much bfing 
from the sworn statements of railway officials, giving 
the work a high standing as an authoritative record in 
a field in which it has no competitors. Fromthe sum· 
mary statement in the introduction, it appears that 
there are now employed by all the railroads 26.415 loco· 
motives. 19.252 passenger cars. 6,325 baggage and mail 
cars, and 845,914 freight cars. and that of a total of 
168.047 miles of track, 105.723 miles are nolV laid with 
steel rails. The net earnings on all the capital in· 
vested is placed at not quite 31;' per cent for the last 
year. 

POOR'S DIRECTORY OF RAILWAY OFFI
CIALS. New York: H. V. & H. W. 
Poor. Pp. xliii., 372. $2. 

temperature as ice formed in North Carolina� A. Ice 
can be of all degrees of temperature below 32° Fah. 
The fixed point of temperature is its melting point. 
This is always 32° Fah. 

(7) P. H., Jr., asks: 1. Will a siphon 
draw water throngh 2,400 feet of 1).4' inch pipe with a 
rise of 20 feet and a fall of 80 feet? A. Yes; but it 
requires care in filling or charging, to free every part 
from air, and an air chamber at the apex to prevent a 
break in the fiow by accumulation of air which is Iibe· 
rated by the partial vacuum. Lower end should be im· 
mersed or turned up to prevent air drawing into the 
end, if the slope is steep. 2. A receipt for roof paint 
for corrugated iron roofiug. A. Use pulverized oxides 
ofJron, as yellow and red iron ocher8, or brown hema
tite iron ores finely ground. and simply mixed with 
linseed oil and a drier. 

(8) F. H. S. asks : What is the best bat
tery for running a small electric turntable for show 
windows? How is the battery made? I have a plunge 
battery of ten cells carbon and zinc plates in electro· 
poion fluid. Would this be suitable to run tht above or 
a small e!ectric lamp, or would'it soon run out? A. For 
the above purposes a Bunsen battery is perhaps the 
best. For description of this and other forms, see our 
SUPPLEMI<NT. Nos. 157, 158. and 159. The plunge bat· 
tery, however, is very serviceable. 

(9) G. A. M.-Rule for surface of oblate 
spheroid: Square their diameters, and multiply square 
root of half their sum by 3'1416 and this product by the 
transverse diameter, or 

This is properly a supplement to the Manual, bring· 
ing within convenient compass the names of all offi.· 
cial. desirable to know, for business purposes, to the 
number of some 80.000. including the names of officers • /do + d12X3·1416Xd'. 
of street and lumber railways as well as steam railways. 'V 2 
express and sleeping car companies. and manufacturers For prolate spheroid: As above by inserting conjugate 
of railway supplies. diameter in place of transverse. The other formulre 

The Curio is the title of a new illus-. asked for involve conditions in mathematical astrono· 

trated magazine. commenced by R. W. Wright. of No. t my too complicated for this column. 
6 Astor Place. New York. It is in quarto form. hand· (to) J. W. D. L.-The expenditurils of 
somely printed. and intended to satisfy the tastes and the German government last year. including cost of 
set forth the possessions of collectors of the rare and army and navy and ordinary expenses of the empire. 
curious.in the departments of genealogy and biography. were $174.153,877. The general cost of the United 
heraldry and book plates. coins and autographs, rare States governmeut was $24.2.48.3.138. Any snch com' 
books and works of art. old furniture and plate. and parison. however. wonld be greatly misleading with· 
other colonial relics. The first number is handsomely out counting the expenses of the several States, which 
embellished with valuable illustrations. in Germany have to support their army contingents. 

The Machinery of Small Boats for Ships which is not the case here. Prussia. for instance. has a 
total expenditure of $324.868,000. Bavaria $60.000,000. 

Baden $41.000,000. etc. Onr State governments are ex· 
pensive. but payiug for a large special army contiugent 
each does not figure"in such expense. 

of War, etc., a paper read before the Institution of 
British Navl'l Architects. by A. Spyer, presented on 
application by Fred. M. Wheeler. 95 Liberty Street. 
N.Y. 

• 
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HINTS TO CORRESPONDENTS. 
Names and Addres8 must accompany all letters, 

or no attention will be paid thereto. 'l'his is for onr 
informa!!on, aud not for publication. 

Reference" to former articles or answers should 

In 
g��ir1�: ';[o�a���!�:!,xaFn ��a���1� �[m'l,;I;���I)j 'te repeated; correspondents will bear in mind that 
Borne 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. 

Sl,eclal Written Information on matters of 
personal rather than general interest �annot be 
expected without reml111erstioD. 

SclentUlc Am erican SU1,plem ellt" referred 
to may be had at the ollice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
prIce. 

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

(1) A. F. M. desires a recipe for mak
ing a good thin shellac varnish. A. Break the gum into 
small pieces and macerate in a stoppered bottle with 
ether. After swelliug up sufficiently, the excess of ether 
is poured off. when the shellac will dissolve quite readily 
in alcohol. 

. 

(11) P. L. asks: What is the proper 
composition of the metal in a safety plug for a boiler, 
and at what temperatnredoes it mel t ?  A. We have no 
record of the composition used by various parties ad· 
vertising the sale of fusible plugs. The following 
alloys,with their correspondiug melting pOints, together 
with the temperature of steam at various pressures. may 
be found useful: 

Tin 6 .
. 5 

"4 
.. 3 
" 2 
"1l-2 
"4 
" 3 
., � 
.. 1 

Lead 1 .. 1 
.. 1 
.. 1 
.. 1 

.. 1 

.. 4 Bismuth 1 .. 3 1 

.. 2 

.. 1 

Sf� 
�;� 

381° F. � E � 
3780 H C-"c 
365Q " 120 lb. 
356� .. 105 lb . 
34()0 .. 90 lb. 
334° " 75 lb. 
320° " 60 lb. 
310Q " 45 lb . 
2:)2" " 30 lb. 
254Q " 15 lb. 

ti 
� 

360" F. 
341Q " 

331Q �, 

320" .. 

307° ,� 
282" .. 

274Q U 

25()0 'H 

So much depends, however. on tlie way in which an 
alloy is made •. the purity of its original metals, and the 
changing conditions to which a fusible plug is subjected. 
that it is very doubtful whetber they shonld ever be 
depended npon in critical places. 

(12) Jones asks how to use glucose in 
making pop corn balls. A. We know of nothing bet· 
ter for making pop corn balls than molasses boiled 
nntil stri gy and then rolling the corn in it. Glncose 
is deci ly iuferior. 

) G. S. asks the best way to mix 
e whitewash for outside work. A. Take a clean. 

water·tlght barrel and put into it � bushel lime. Slake 

(2) H. S. W. desires a receipt for the 
cure of warts, one that will remove them permanently. 
Also please give me the cause of warts. A. Their cau 
is uncertaiu ; they are .aid to be caused by unclea 
ness. Their removal is easiest effected by me 

- it by pouring boiling water over it and in sufficient 
quantity to cover it 5 inches deep. stirrin!: it briskly 
till thoroughly slaked. When slakiug has been ef
fected. dissolve in water and add 2 pounds sulphate of 

caustics, such as silver nitrate, nitric acid, or matie 
vinegar. 

(3) A. F. S. asks (1) a good receipt for zinc and one of common salt. 
(14) W. L. F.-There are several receipts 

for making 'the black color on brass: 1. 5 drachms ni· 
trate of iron. 1 pint water. 2. 5 drachms percbloride of 
iron. 1 piut of water. 3. A solution of chloride of pia· 
tinum in water. 

makiug hektograph ink. both purple. blue. aud black. 
A. Take 1 part aniline of desired color. dissolve in 
about 7 parts water and add 1 part glycerine. 2. The 
cause of the glass plates crackiug in the Wimshurst 
electric machine? A. The trouble may be in the clamp· 
ing-the fianges may not fit. or may not be properly 
packed. For electrical supplies. addre8s any of the 
makers of or dealers in such goods advertising in our. 
columns. 

(4) G. F. D. writes: I have been 
bled of late with what is generally termed sour stomacb, 
and have been taking a third of a teaspoon of saleratus 
or thereabout, to overcome the acidity. Is that a 
proper corrective? A. You had better take a cup of 
clear warm water an hour before meals, and occasion
ally a bottle of citrate of magnesia to clear the 
stomach, with good habits and plenty of exercise. See 
most interesting lectures on dyspepsia, its treatment 
and cure, in SCIENTIFIC AMERICAN SUPPI�E.MENT, Nos. 
323. 129, 215. 

(5) H. G. asks a recipe for a good 
paint or titain for patterns for castings. A. Shellac var· 
nish alone or with lampblack or vermilion is in ordi' 
nary nse for varnishing patterns. Methylic or wood 
alcohol is the best solvent of shellac for making the 
varnish. Shellac varnish may also be pnrchased 
through the paint trad�. 

(6) J. McD. asks: 1. Is there really a 
fourth state of matter. known as radiant matter? A. 
The question is yetundec.ded. It is safe.t to conclude 
that there is probably no fourth state ot matter. 2. 

Does·all ice maintain a fixed temperature or degree of 
col,\? In' other words, would ice frozen at or near 
noftil pole> and brought to North 'Carolina be of' same 

. K. B.-The curvature of the 
e is such tbata straight line a mile in length would 

e 2 04 inches from the surface at either end. If the 
line were two miles long. either end would be 8'004 
inches from the surface. The measures are found by 
determining the tangent of the circle of the earth's 
radius. 

(16) J. E. N.-The cultivation of the 
tree that yields annotto would not prove prOfitable, as 
the demand for the product is too limited. It is used 
chiefly for coloring but\er and cheese. Messrs. W. H. 
Schieffelin & Co •• 170William Street, New York, and 
all other large dru� houses import it in quantities such 
as to suit the demands of their trade.-The address of 
our Cousul·General in Brazil is H. C. Armstrong, Rio 
de Janeiro. 

(17) J. S. asks if there is any simple 
and reliable method of testing a 12 horse power boiler 
at 100 pounds water pressure. The said boiler is situated 
in a part of India where no government test is procura· 
ble, and it cannot be sent to any boiler works. What 
apparatus is necessary for the purpose? A. We know 
of no safe way of testing the boiler except by Impro
vising a pump. no matter how small A common 
plumber's force pump is snfficient. Fill the boiler full 
of water by any convenient means. throngh the safety 
valve or otherwise. Use the pressure gauge attached 
to tbe boiler, If you think it Is correct. Also set the 
�afety valve w�ight at 100 p011nd. hy it. mark. Tben 
pump water in by any means at hand. It takes bnt very 

little waterto rnn the !:an!:e up to 100 pounds after the INDEX OF INVENTIONS boiler has been filled. If you have a steam lluruP at-

For which Letter. Patent oC the 
UnUed States were Granted 

September 27, 1887, 

tached to the boiler, a lever may be arranged to work 
the pump a few strokes for the reqnired preMsure. The 
engine in the; ableuce of all pumping appliances may 
bo made to put pressure upon the boiler by pulling it 
backward and pouring water into the exhaust, but this 
should be managed cautiously. With proper precautiona 
the following method may be nsed. Fill the boiler 
with water,leaving absolutely no air space. It must be AND EACH BEARING THA.T DA'.I'E. 

solid water. Then by slowly firing, the pressnre can be 
run up to any desired amount. The instant the pressnre 
is reached, or an instant before, draw the fire. This 

I See note at end of list about copies of these patents.) 

should only be done by au experienced engineer. Addinl/: machine, S. Ill. Austin . . . . . . . . . . . . . . . . ... . . .  370.719 (18) A. M. H. asks directions for making Adjustable wrencb. C. M. Brown . . . . . . . . . . . . . . . . ... .  370.«7 
paint to paint pipes and radiators for steam heating. Agrnl/: and purifylug liquon.. device for, Lochner 
A. A little clear japan varnish mixed with ordinray & Oester ........................................... 370,M9 
colors make. a very good cheap paint for radialors. Air compressing apparatus, L. S. Chichester . . . . . .  370,376 

The regular japan varnishes in colors are used for fine Air purifier and evaporator, J. W. COllins . . . . ..... 370,529 

work. This requires to be baked in 'an oven at 2500
, 

Alarm. See Bura-Iar alarm. 
Alarm lOCk. Bradsby & Hal<ee . . . . . . . . . . . . . . . . . . . . . .  370.677 

and makes a permanent color. Sometimes ordinary Alarm lock. U. V. Jaegl/:i. ............................ 3>0.480 
colors in oil are used. When dry. varnish with copal. Animal power. E. B. Studebaker .................... 370,569 

(19) B. F. B.-Hard solder is generally Animal trap, J. �'. Hay .............. .... . .... ........ 370.700 

made of brass of a lower grade than the work to be A ntHncrustauon compound. W. J. Williams .... . .  3>0.583 
brazed. For brazing the ordinary commercial brass, Area. floor, roof, and sidewalk construction, P. H. 
use the same kind of brass, mel ting in a crucible and 

Jackson .  " ........... . .... , . . ..... . . ... ..... . . . . . .  370,62 5 
Ax, J. Ballard . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 370,596 

adding 20 per cent of zinc. For brazing iron, use cop- Axle box. car. G. M. Brill . . .. . . . . . . . . . . . . . .  ,. . . . . . . .  370.722 
per or ordiuary brass. Flu" wi th borax. Axle box, car, J. W. Cloud ....... . . . . . . . . . . . . . . . .... 370.«9 

(20) P. A. asks: Which is the best-a Bal/:. See TObacco bng. 
piston or a rotary fire engine ? A. Both are manufac. Ba1/:8. macbine for makln/( satchel bottom or 
turned and in nse. The piston eugine and pump are square bottom. W. Liddell . . . . . . . . . . . . . . . . . . . . . .  3'i0,MS 

preferred by the New York fire department. Balcouy, portable adjustable. W. B. Hysan . . .. .. .. 370,7;.9 
Bale tie, F. T. Warburton ......... . ................. 370,5ll8 

(21) J. H. L.-Fuhninate of gold ex- BaUul/: press, J. G. Bucbanan . .. . . . . . . . . . . . . . . . .. . . . 370,37' 
plode. by slight increase in heat caused by compression, BaUnl/: press, J. A. Hampton . . . .  ; . . . . . . . . . . . . . . . . . . .  370,47 5 
but is exceedingly uncertain and dangerous. Ful. BaUnl/: press. S. J. Webb .............................. 370,509 
minate of platinum is next safer and explodes at a tern. BaUnl/: sawdust. machine for, C. E. Mitchell ....... 370,488 

perature of 4000 Fah. Both the above are very violent. Ball grounds and tennis courts. device for laying 
aud explode with the slightest blow. Pure fulminate olf base, B. E. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3�0,593 

Ballioliit slivers, machine for, G . •  1. Torrance • • • . • • • •  870,574 
of mercury is very quickly and easily exploded. It is Banker's 8Ilfety express box, C. R. Aruold ....... .. a70.671 
mixed with potassium nitrate or chlorate (0 moderate Bar. See Yoke bar. 
its violence. when nsed for charging gun caps. Barrel package, balf, Marvll & Robln.on . ...... .... 370.631 

(22) J. M. C, writes: In "Haswell," issue Basket, fruit. D. D. Forman ................... ...... :170.:\85 

of 1884, on page 480, he says, the evaporative power of Bed, foldlu". A. Stark .... ........................... 370,426 
one pound of anthr�cite coal is 7'05 to 9'05 pounds of Berth, car, F. s. Tull . . .. . . . . . ... ... .... : . . . .. . . .. .. . .  370.429 

fresh water. Through how many degrees is this water 
Bicycle. G. M. Callicutt . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  3,0.400 
Bin, H. C. E. Petersen . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  370,(>01 

snpposed to be raised? A. The note referred to in Board. See Drawlnl/: board. Game board. 
H Haswell" is only an average or generaliz!l.tion of Boiler. See Steam boiler. 
evaporative e:ffect from mean temperature or 60°. The BOilers, device for preventing the exp�osion of, B. 
nltimate evaporative effect of the best coal. less the ash, Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,tul 
is 14'9 pounds from water at temperature of 2120 with. Bolt, J. M. Case ....................................... 370.728 

out pressure. When tests are made under pressure, the Book attacbment. A. Bieber . . . . . . . . . . . . . . . . . . . ... . . .  370,525 

evaporative effect is reduced to and from 212� tempera- Boor or shoe heel, H. A. Henderson . . . . . . . . . . . . . . . .  370,621 
Boot, waterproof, L. Slessinller . . . . . . . . . . . . . . . . . . . .  370,498 

ture without pressure. Thus the best forms of boilers Boots or shoes, device for inking the soles of, W. 
doing low duty may rnn up to 12 pounds per pound of W. Crooker .. . ....... .. ...... . ... . ..... ........ . .. . 370,452 
coal, and even higher than this is claimed with regener. , Bottles, machine for deaninl/:, S. L. Gillett . . . . .. . .  370.6!J8 
ative furnaces. The quality of coal varies greatly, as Box. See Axle box. Banker's safety express 
well as the condition of boilers. You will also find in box. Cake and bread box. Journal box. Pa-
"Haswell .. interestiug tables of the effective valne of per bOX. Water closet service box. 
different kinds of coal A large percentage of boilers in Bracket. See Fence bracket. 
nse are evaporating 5 pounds and nnder per ponnd of Br�astpin, H. P; Prulw .. . .... .............. . ........ 370�1 

I . d' Bnck baudler, Ii. W. Soule . . . . . . . . . . . . . . . . . . . . . . . ... 3ro.!J65 coa . Incr�8tatIOn. Irty fiues o� tubes and overwork Brick mould sandinI/: macblne. H. & G. Martin .... 370,636 
are the mam features of small bOIler duty. Bridge gate. swing. M. Wheeler . . . . . . . . . . . . . . . . . . . . .  3 70,669 (23) R. B. says: I am going to build a Bridl/:e I/:uard, W. C. Newman ........ ............... 370.403 
small steam engine 3 inches bore and 5 inches stroke, Brush. C. Ill. Thompson .............................. 3:0,571 

what is the rnle in plain figures to get at the power? A. Bru.h band. S. A. Verbryck ........................ . 3.0,717 

For small en!:ines of nncertain cnt off multiply the ';"el1 Bucket, automatic dump. A. E. Brown . . . . . ... ... . . .  370,679 

of the cylinder by four-fifths the steam pressure and Buckle, J. C. Hyde .. ... . .. .... . . . . . . . . . . . . . . .. 370.737.370.738 
Buckle, suspender, D. L. SmIth ........... .. . ...... Si01600 

this product by the travel of the piston in feet per Burl/:lar alarm. electriC. Yeakle & Steuart... . .... . . .  370.439 
minnte, Divide last product by 33,000 for the horse Burner. See Lamp burner. Vapor and steam 
power. 2. What size boiler shall I need to get one· half burner. 
horse power from this engine? A. Your boiler should Bust form. Ill. Case . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . .  370.'l75 
contain for a half horse 'power 8 square feet of snrface Buttou. W. Appleton ................................. 370MI 
exposed to the fire. 3. What size boiler should T need Button. N. Mltcbell .... ...... .............. ........ 3.0.439 

to rnn it at its fullestcapacity7 A. Your engine is equal Button for dress trimminl/:s. C. Seel ................ 37G,419 

to 4 horse power at 200 revolutions per minnte and 100 
Cab, bansom. J. H. Hannay . ... ..... . . ....... . ....... 370,697 

pounds ste!UIl pressure. For this you will need a 5 
Cable road curve, D. Devlin ... � . . .. .... . . . . . . . .. . . . . 370,881 
Cake or bread bOX, C. �'orster . . . . . . . . . . . . . . . . . .... . . . 370.461 

borse power boiler or one containing 70 square feet camera plate holder for boldln&' negative paper, 
of fire surface. 4. What is the rnle to get at the power T. H. Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  3,0.8:0 
of inclosed water wheels or turbine? A. Turbines give Can. See Sbeet metal can. 
from 75 to 80 per cent of the value of the water flow. Candle. lamp, F. �'. Schmitt. . . . . . . . . . . . . .  .. ........ 370,1i62 
The value of the water flow is the volume falliug 1 foot Car. R. H. Burdge . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  370,t4S 
per minute multiplied by. the weight of a cubic foot. For Car brake. J. D. Stovall ............................... 370.500 
the horse power, divide the above product by 33,000. 

Car. coal carryluK. W. R. Jenklns •• Jr ..... . . .. . . .... . 370.b26 

(24) M. asks the.best method of gluing 
car coupling. H. Hadden ............................. 370,696 
Car coupling, J. Harding, Jr ......................... 810,'76 

emery on wheeis and belts. A. Use the best emery and Car coupling. M. Pbilllps . . . . . . . . . . . . . . . . . . . . . . .. .. . . .  370.492 
good tough glue made thick. Brush the glue on car coupUnl/:, Stovall & Whittington ... . ........... 370,499 
rather thick and follow the brush at once with the Car door. T. Z. Roraback ........... ................ h"j().712 
emery from the hand or a small piece of wire cloth Car door fas tener, K F. Hardin ............... ...... 370,699 
soldered to the edge of a small shovel. so as to distribute Car door, trelght, �'. G. Susemihl .... ............... 370,502 
the emery readily. Use the fiat hand to press the emery Car door,l/:rain. W. T. Spillane ...................... 370,566 

close. A small fiat piece of wood may also be nsed to car. dumping. �'. Peteler . . . .. . . .. . . . . . . . . . . . . . . . .. . . . 370.651 
Car. freil/:bt, A. O. Baldwin ...................... . .  370,72(1 

advantage. Car retracker, W. H. Murdoch . . . . . . .. . . . . . . . . . . . . .  370,102 (25) A. L. G. asks: 1. What is the best Car seat. J. A. Brill ...... .............................. 370.bOiI 
for polishing bright iron work. snch as cylinder heads Car, skip, A. E. Brown.. .. . . . . . .. . . . . . . . . . . . . . . . . .. 370,678 

and guides ?  A. Polish bright iron work with rotten. Csr ventilator, railway, J. C. Wands ....... . . . ..... 370,667 

stone and oil. if it Is runuiug machinery. Work not Cars, &,onl/: or bell for street. railway. J. A. Brill ... .  370,002 

liable to have its running parts iujured by emery, may Cars. metallic roollng for railway, Caldwell & 
Peterson .......................... ...... . . . . .. . . .  370.680 

be polished with emery cloth or flour emery and oil. as Cars. pipe coupUnl/: for railway. J. H. Chambers . .. 370.006 
it is a quick way. You may polish the cylinder head Car •• safety brake for cable, L. Goddu .. . . . . . . . . . . .  370.S&� 
with emery, but not the slides of an -eugine. Tripoli Carbon dioxide, apparatus for obtalnlnl/: liquid. 
and oil makes a bigh finish after the emery. 2. What D. D. Jobnson ..... .......... ... . . . . . . . ... . . . . . .. 3';0.703 
is best. for polishing Ru.sia iron? ·A. Russia iron Carpet sweeper. W. J. Drew . . . . . . .. . . . . . . . . . .. . . . . . .  370,384 

. should only be wiped clean witb oil. The black sur. Carrier. See Cash carrier. 
face will come off if polisbed with abrading material. Case. See 'j' lcket case. 

Casb carrier, D. Kahuweller .. . . . . . . . . . . . . . . . . . . . . . .  370,627 
MINERALS, ETC.-Specimens have been Cash received, apparatus for checkln&, and record-

received from tbe followiug correspondents, and have inl/:. S. Firtb ......... ..... ........................ 370.692 
been examined with results stated. Ca.ter, furniture. C. A. Bertscb . . . . . . . . . . . . . . . . . . . 370.Si;JJ 

Catamenial banda�e. W. B. Robinson . . . . . .. . . . . . . .  370.415 
A. D. G.-The material sent is sand containing iron 

ore. and is of value only if in sufficient quantity and 
purity to smelt economically. which is very seldom 
the case. 

TO INVENTORS. 
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 patentseverywbere. A 
synopsis of the patent Jaws of the United States and all 
foreign countries may be bad on application, and persons 
contemplatinl/: the securlnl/: of patents. either at home or 
abroad. are Invited to write to this oftlce for prices, 
whlcb are low. In accordance with the Umeo and our ex
tensive facilities lor conducting the buslne.s. Address 
MUNN & CO ... oftlce SCIENTIFIC AMERICAN,861 Broad
way. New York. 

CeHuloid, Droducinw: designs upon, A. Jje Roy ..... a70,M6 
Centerboard wells, calking the seams of, A. F. 

Stubbs ......................... . .. . . . . . . . . .. . ... . . . 370.6GS 
Cbalr. See Cbild's cbair. 
Check, bal/:Kage, H. A. Derai.mes ... .. . . . ...... ... . 370,4li5 
Child's chuir, J. A. CrandalL .............. . . . ..... . .. S'i0,500 
Chimney thimble, P. D. Sexton . . . . . . ... . . . . . . .... . . .  SOO .... "O 
Chopper. See Stalk or weed chopper. 
Chronometers, thermometer attachment for 

.blps·. T. C. McLean .............................. 370,400 
Churn dasher. J,. B. Brown .......................... 370,7U 
Cigar mould press. H. K. Weaver . . ................ 370,679 
Circuits. rel/:ulating device for alternate current, 

Fl. Tbomson ........ . . . . . . . . . . . . . . . . . . .. . . . . . . . ..... 370,573 
Clamp. See Miter clamp. 
Clamp, F. F. Hou.ton .... ........................... S70,Ml 
Clay, apparlltus for preparlnl/:, W. Mendham ...... 370,663 
Cleaner. See Pen cleaner. 
Coal, etc., app.lratu. for splittln". H. R. Von Wa1-

cher-Uysdal ....................................... 87Il,T49 

© 1887 SCIENTIFIC AMERICAN, INC. 



Jtitutifit �mtritau. rOCTOBER 15, t887. 
Stetho.cope, H. P. Pratt . . . . . . . . . . . . .. . . . . . . . . . . . .  870,711 
Stitch ripper, F. E. Doughty . . . . . . . . . . . . . . . . . . . . . . . .  370,f56 Comn protector, Pllert &; Brown . .. . . . . . . . . . . . . . . . . .  870,4111 Metal beam. or bar., device for bending, Z. P. 

Collar, hor.e, B. H. Helming . . . . . . . . . . . . . . . . . . . . . . . . 870,892 Boyer . . . . .. . . . . . . . . . .  : . . . . . . . . . . . . . .. -. . . . . . . .... . . .  370,871 
('omb. See Curry comb. Milker, cow, P. M. Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,539 
Comb., manufacture of, H. G. Guild . . . . . . . . . . . . . . . . 370,478 Mill. See Rolling mill. 

Stone, cleRnlng the .urfaces of, E. McCarthy . . . . . .  370,551 
Stove, vapor, J. B. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . .  870,431 
Straw cutter, Hansen &; Brandt. . . . . . . . . . . . . . . . . . .. . .  870,698 

In.lde PRgO, each intl8rtion - - - 'fli (lentil R lIae. 
BRck PaRe, ellcb in.erUolI • • •  111.00 .. line. 

Cooker, steam, A .  M. Amos . . . . . . . . . . . . . . . . . . ... . . 8,'O,5!U Mirror for obtaining true or positive reOection., 
Cork extractor, F. T. Marwood . . . . . . . . . . . . . . . . . . . . .  870,688 J. J. Hooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,623 
Corn remover, E. J. Haendler . . . . . . . . . . . . . . . . . . . . . . . 370,474 Miter clamp, adju.table, A .  J. I.lnney . . . . . . . . . . . . . .  370,485 
COllDterbore, reamer, or counterSink, A. Latham. 370.484: Mortar, machine for mixing, Landvoigt & Fen ... 
Coupling. See Car cuupllng. Shaft coupling. wick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,629 

Straw .tacker, W. U. Richmond . . . . . . . . . . . . . . ... . . .  37O,4!ij 
Sunshade handle, E. Faa.en . . . . . . . . . . . . . . . . . . . . . . . .  · 370,45 
Surgical knife, J. Kozmann . . . . . . . . . . . . . . . . . . . . . . . . .  · 370,706 
Suspenders, R. I.ewls . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  370,1>19 

T h e  above are charges per agate line-about elgbt 
words per line. This notice shows the width of tbe line, 
and I. 8�t In ""ate type. Engravings may head adver
tisement ,  at the same rate per agate line, by measure
ment, a. the letter pres.. A d.vertl.ements mUlt be 
received a\ publication omce a. early as Thursday morn

'I'hlll coupling. Whlmetree coupling. Motor, P. M. Sharpie.. . . . . . . . . . .  . . . . . . . . . .  .. . . . . . .  370,421 Switch. See Railway switch. ing to appear in next Issue. 

Cotton gin rib attachment, J. J!:. Kelly . . . . . . . .. . . . . 370,544 Mowing and reapln" machine., cutter bar for, P. 
Cultivator att.achment, HarrL.s &; Tiller . . . . . . . . . .. .  370,537 E. Shee. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,497 
Cup. See Pen cleaner sponge cop. Mowing machine knives, machine for grinding, J. 
Curry comb, M. Sweet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,748 Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0,653 
Cutter. SeA Straw cutter. Musical Instrument, mechanical, M. Gaily . . . . . . . . . 370,466 
Cutter head, J. C: Humphreys . . . . . . . . . . . . . . . . . . . . . . . 870,542 MUsical walking stick, M. Seliger . . . . . . . . . . . . . . ... . . . 870,496 
Cutting aod delivering apparatus, W. R. Bacon . . .  870,672 Nail. See Furniture nail. 
Dental articulator, S. Arnold . . . . . . . . . . . . . . . . . . . . . . . . 870,445 Nest for fowls, C. C. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . 870,407 
Dental cabinet for laboratories, F. Gaudin . . . . . . . 370,467 Net, fly, J. Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,600 
Dental illuminating apparatus, T. G. Lewis . . . .. . . . 870,547 Net, hor.e, J. Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  370,617 
Desk and seat, school, A. Moore . .  . .  . . . . . . . . . . . . . . .  370,554 Nut lock, W. Adair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a70,588 

Switch and signal, J. W. Henderoon . . . . . . . . . . . . . . . .  370,620 
Switch and sUrnal apparatus, A. G. Cummings .. . . .  370,f5S 
Table, W. M. Sumerel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,747 
Tag wlrln" machine, D. & C. A .  Squier . . . . . . . . . . . . . 370,421; 
Tape mea.ures, attaching hook for, L. E. Martin .. 370,636 
Telegraph mes .BIles and the like. apparatus for 

u.e In eopying, A. C. Carey . . . . . . . . . . . . . . . . . . . . .  370,683 
Telegraph, printing, S. D . . �·Ield . . . . . . . . . . . . . . . . . . . 370,691 
Telea-raphs, repeater for harmoniC, F. Van Ryssel-

berg he . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  370,576 
Telegraphy, phono-multlple, F. Van Ryssel-

berg he . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 370,577 

SEBA!I��&c�wA!ttID� CO'S 
LA THES���e� 
Drill Presses, Chucks, Drills, 
Dogs,and machinists' and 
teurs' outfits.. Lathes on trial, Catalogues mai led on app lication .�""'''''''i'''ai111111 

1111'; W. liId St., CinCinnati, 0 
Digger. See Post hole dl""er. Tree digger. Nut lock, J. F. DUlL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  370,457 
Ditching machine, Ballard & FI.her . . . . . . . . . . . . . . . . 370,518 I Nut lock, F. Redmond . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 3�OJJ59 Telephone, H. V. Hayes . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 370,477 

Thill coupling, J. W. you . . . . . . . . . . . . . . . . . . . . . . . . . . . .  310,587 
SH I EL D S  &. B R O W N  CO. 

Door fastener, slidlng, W . C .  Best . . . . . . . . . . . . . . . . . .  370,598 Nut machine, C .  B. A nders.on . . . . . . . . . . . . . . . . . . . . . . 370,515 
Door .prln" and check, Grlmng &; A.hborn . . . . . . . .  370,468 Ordnance, breech-loading, G. Quick . . . . . . . . . . . . . . . .  370,651 
Drawing board, C. M. Podgor.kl. . . . . . . . . . . . . . . . . . . .  370,400 Ore concentrator, C. J. Paine . . . . . . . . . . . . . . . . . . . . . . .  870,646 
Dumping apparatu., G. H. Hulett . . . . . . . . . . . . . . . . . . 370,624 Padlock for trunks, etc., L. Hillebrand . . . . . . ... . . . 370,622 
DUst collector, W. &; J. Comerford . . . . . . . . . . . . .. . . . . 370,686 Pall, milk, J. F. McMillin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,63!1 
Dust collector, J. M .  Finch . . . . . . . . . . . . . . . . . . . . . . . . . .  370,533 Pan. Poultice pan. 
Egg beater and mixer, D. Peters . . • . . . • . . • . . . . • . . . . .  370,406 Paper bag holder, W. A. Simmons. . . . . . . . . . . . . .  . . .  870,5I>l 

Tickel ca.e and dlBllram, combined, D. D. Grant . . 370,535 
Tie. See Bale tie. Rail way cross tie. 
Tire heating furnace, R. A. Lewis . . . . . . . . . . . . . . . . . .  870,1118 
Tires In wheel rimo, securing, T. B. Je1fery . . . . . . . . 370,396 
Tobacco bag or wrapper, W. J. Cussen . . . . . . . . . . . . .  370,730 
Torpedo, submarine, Sullivan &; Etheridge . . . . . . . .  37U,570 -FOH

Electrle cable, �'. Borel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,528 Paper bOX, J. Jezallk . . . . . . . . . , . . . . . . . . . . . . . . . . . . .... . .  370,481 
Electrical dl.trlbutlon, system of, F. A. Wessel. . .  370,484 Paper bOX, A. C. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  37U,488 

Towel arm, C. G. Udell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,665 
Toy, A. E. Francis. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  370.465 
Toy blow gun, E. I. Evatt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  870,532 

Steam, GIIS and Water Pipes, Drnms, Dpat.lr�. de. 
The BeRt NOII,CoDdactoT of "eat & C'flld fa lh. Wo' Id. 

Electro-pneumatic brake systems. coupl1ng for, J. Pen cleaner, S. Darliolil' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,379 
F. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,005 Pen cleaner .ponge cup, S. Darling . . . . . . . . . . . . . . . . 370,:l8O 

Engine. See Rotary engine. Pen, fonntaln, J. K. Bittenbender . . . . . . . . . . . . . . . . . .  lI70,599 
Toy pistol, W. S. Crump . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37U,878 
Track clearer, G. Neven . . . . . . . . . . . . . . . . . . . . .... . .  370,555 

Send for UlUitraied deacriptive Cireular,andname hi. paper. 
1 43 Worth Street, 78 and 80 Lake St., 

NEW YORK. CHICACO. 

Extractor. See Cork extractor. Pencil holder and cigar cutter, combined, P. E. 
Fabric., machine for brushing, E. &; J. McCreary. 870,�99 Gonon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,735 
Fan, automatic, C. E. Pierce . . . . . . . . . . . . . . . . . . . . . . . .  370,65.1 PenCil, lead, P. E. Wlrt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,4!l8 

Trap. See Animal trap. FI.h trap. Steam trap. 
Tree dig"er, nursery, D. Felgly . . . . . . . . . . . . . . . .. . . . .  370,6!lO 
Tubing catcher, F. Mixer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,744 

EXCELLENT BLACK COPIES of an1/tMlto wrlttrn or 
drawn with anll Pen (or Type Writer) by the Patent 

AUTOGOPYIST 
. Only equaled by 

�'an, blast or exhaust, M. Gregg . . . . . . . . . . . . . . . . . . . . . 870,839 Permutation lock, A. Stoner . . . . . . . . . . . . . . . . . . . . . . . . 370,566 
Feather renovator, W. J. Cummlnlls . . . . . . . . . . . . . . . .  870,454 Photograph card, W. P. Clough . . . . . . . . . . . . . . . . . . . . .  870,727 
�'eed mechanism, stop device for Intermittent, Photographic camera shutter, R. E. M. Baln . . . . . .  370,678 

W. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,705 Piano, method of ar:d apparatus for learn In" to 
�'ence, P. R. Hlne . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  370.478 play on the, V. Von Wedelstaedt . . . . . . . . . . ... . .  370,750 
�'ence, E. R. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870,656 Pie turner, G. H. Thomas . . . . . . . . . . . .. . . . . . . . . .  : : . . .  'tro;503 
�'ence, J. C, Wyg .. nt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,513 Pipe bending machine, S. Phillips . . . . . . . . . . . . . . . . . .  370,652 
Vence bracket, wire, W. C. Gholson . . . . . . . . . 870,386, 870,387 Pipe wrenCh, J. H. Gulley . . . . . . . . . . . . . . . . . . . . . . . . .. . .  870,752 
�·ence., ten_Ion device for making picket, C. E. Planter, corn, J. D. Baer . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,525 

Wlntrode . . . . . . . . . . .  · . , . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 370,585 Planter, corn, J .  W. Thomas . . . . . . . . . . . . . . . . . . . . . . . . 370,664 
14"'errlc oxide from the waste liquors of copper Planter, seed, J. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,56t 

works, obtaining; G. L. Wll(g et Ill . . . . . . . . . . . .. . 370,511 Plaster of paris or other composition or materials, 
�'iber extracting ma<:hlne, J. Hemphill . . . . . . . . . . . . . 870,a93 manufacture of artlcl� from, H. Ordensteln . . 370,645 
Fifth wheel, E. H. f'Alx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,708 Po.t hole digger, G. H. Johnson . . . . . . . . . . . . . . . . . . . .  370,482 
Fifth wheel, D. D. Whitney . . . . . . . . . . . . . . . . . . . ... . . . �70,718 Po.t hole digger, J. C. Wygant . . . . . . . . . . . . . . . . . . . . . . 370,514 
Filling and packln" device, combined, F. J. Stein- Poultice pan, K. Scan lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,561 

hau.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  370,427 Power. See Animal power. 
Filter press for use In producing homogeneous Pre... See Balin" press. Cigar mould press. FiI-

cakes, J. Kroog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370.742 ter press. 
Filter pre •• e., menn. for packing the conduit. In, Propeller, screw, Steves & Hill.. . . . . . . . . . .. . . . . . . . . .  370,567 

J. Kroog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  870,741 Protector. See Coffin protector. 
Fire e.cape, W. C1u.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  870,635 Pruning hook, oJ. M. lUng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  870,704 
FIre escape, Individual, M. H. Fellows . . . . . . ... . . . .  370,612 Pulley, wooden, I. V. Roy . . . . . . . . . . . . . . . . . . . . . . . .. . . .  870,495 
Fire extlngul.her., fu.lble link for automatic, 0. Pump, H. A. Noble . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . .  . . .  370,556 

B. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,390 Pump, D. Stoner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,428 
1!1sh trap and feeding pen, E. W. Jenkins . . . . . . . . . . 370,702 Pump, D. I� Volker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 370,666 
FI.hlng reel, T. H. Chubb . . . . . . . . . . . . . . . . . . . . . . . . . . 870,664 Pump, mea.urln", A. P. & W. L. �'lIIeld . . . . . . . . . . . 370,613 
Fortilication for coa.t and harbor defense, T. L. Rack. See Hay rack. 

Sturtevant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  870,501 Rack and pinion device, Mathias &; Walkup . . . . . .  370,709 
Furnacc. See ' Gas furnace. Hot air furnace. Railway cross tie, Mahoney &; Shockley . . . . . . . . . . . .  37U,tilf 

Tire heating ·furnace. Railway erosslng, E. �-ontalne . . . . . . . . . . . . . . . .370,462, 370,463 
Furnace, R. 0. Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 370,597 Railway rail jOint, .1. Dickson . . . . . . . . . . . . . . . . . . . . . . . .  370,382 
Furniture nail. T. F. N. Finch . . . . . . . .. . . . . . . . . . . . . . .  870,614 Railway switch, M. B. Mills . . . . . . . . . . . . . . . . . . . .. . . . . 370,642 
Game board, W. F. Kelly . . . .. . . . . . . . . . . . . . . . . . . .. . . . .  370,623 Railway switch and signal operating mechanism, 
Ga. furnace, W. W. Waplington . . . . . . . . . . . . . . . . . . . . 870,578 C. S. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,631 
Ga .• pressure regulator and cut-off, J. R. Smith . . .  870,715 Railway wheel, T. R. Crampton . . . . . . . . . . . . . . . .. . . . .  870,451 
Ga. rel(ulator, J. H. Helm . . . . . . . . . . . . . . . . . . . . . . . ... . 370,619 Railways, con.tructlon and operation of, W. F. 
Gas supply system, G. We.tlnjlhouse, Jr . . . . . . . . . . .  370,510 Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S';O,534 
Gate. See Bridge gate. Railways, different.la1 gear for cable, J. P. Noyes . . 370,U) 
Gate, M. B. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  870,64.1 Razor, safety, J. Turner . . . . . . . . . . . . . . . . . . . . . .  870,505, 370,506 
Glove, J. Kayser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,:i97 Razors, die for forR'inll, J. Turner . .. . . . . . . . .  : . . . . . . .  370.504 
Glove fa.tener, D. A. Carpenter . . . . . . . . . . . . . . . . . . . . 370,75.3 Reel. See Fishing reel. 
Grader, road, Adams &; Pennock . . . . . . . . . . . . . . . . . . .  370,537 Reel, E. S. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  370,"9 
Grader, road, Poulson &; Lathrop . . . . . . . . . . . . . . . . . . .  370,655 Rellector for headlights, etc., T. ·C. Cooper . . . . . . . . 370,G87 
Grate, W. B. Dunning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,458 Refrigerator, I. Allegretti . . . . . . . . . . . . . . . . . . . . . . . ... .  370,591 
Grate, E. W. William . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .  370,512 Refrl"erator, J. L. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,469 
Guard. See Bridge guard. tlpool guard. Regulator. See Gas rel/ulator. Gas pressure regu-
Glln, breech-loading, Jones &; T"ylor . . . . . . . . . . . . . . .  870,740 lator. Speed regulator. 
r.un, oprlnll, Ill. E. Brickley . . . . . . . . . . . . . . . . . . . . . . . . . .  370,601 Reservoir or tank, D. W. Brown . . . . . . . . . . . . . . . . . . . 370,372 
Handle. See Ladle or dipper hendle. Sun.hade Resins, hardening, J. B. Melvin . . . . . . . . . . . .. . . . . . . . . 370,640 

handle. Rolling mill, C. B. Beach . . . . . . . . . . . . . 870519, 370,520, 370,524 
Harrow, R. yerington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,670 Rolling mill, J. Mcllvrled . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,487 
Harrow, rotary, J. R. Hicks (r) . . . . . . . . . . . . . . . . . . . . . 10,868 Rolling mill, continuous, C. B. Beach . . . . . . . . . . . .. . .  370,522 
Harve.ter, C. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  370,609 Rolling mill plant, C. R. Beach . . . . . . . . . . . . . . 370,521, 370,5'!-3 
Harvesters, foldlnll platform for, S. F. Voorhees •• 370,431 Rotary en"lne, I,. Brown, Sr . . . . . . . . . . . . . . . . . . .. . . . .  370,a7:1 
Hlirve.ters, pan or tray for berry, J. Benedict . . . .  370,368 Ruler, C. H. Westcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,668 
Harve.ter, grain, C. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,608 Safes and vaults, opera.ting mechanism for the 
Hat holder, J. M. Harrl.on . . . . . . . . . . . . . . . . . . . . . . . . . .  870,618 door. of, H. Gross . . . . . . . . : . .  : . . . . . . . . . . . . . . . . . . .  370,472 
Hay rack, W. D. Miller . . . . . . . .. . . . . . . . . . . .. . . . . .. . . .  370.743 Sash cord guide, S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . .  870,647 
Heater. See Soldering Iron heater. Ventilating Sa.h fa.teoer, Bigus & Pardoe . . . . . . . . . . . . . . . . . . . . .  370,526 

heater. Sa.h fastener, A. Rlpplen . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,560 
Heating apparatus, D. A. Arnold . . . . . . . . . . . . . . . . . .  370,444 Saw blades, machine for stral"htenlng, tempering, 
Holder. See Camera plate holder. Hat holder. and flattening band, J. E. Emer.on . . . . . . . . . . . . .  870,639 

Label holder. Paper bag holder. Pencil Saw gummer, L. J. Grant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,536 
bolder. Saw jOinter, saw set, and R'auR'e, combioed, J. H. 

Hook. See Pruning hook. Sodee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,661 
Hor.e.hoe calk machine, M. R. Murray . . . . . . . . . . . .  370,745 Sawmill set works, C. J. Rinderknecht . . . . . . .... . . . . 870,413 
Hot air furnace, A. ('. Patton . . . . . . . . . . . . . . . . . . . .....  370,649 Screens, slide for extension, E. N. Porter . . . . . . . . . . 370,654 
Indleator. See Station indicator. Screwdriver or drill, ratchet, J. Fryxell . . . . . . . . . . . .  370,734 
Ingots, manufacture of .tructural, E. Wheeler . . . . 370,4,16 Seal lock, J. S. Roark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �70,414 
Inject"r, W. R. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  370,405 Seat. See Car seat. 
Ink, Indelible, C. P. Dimitry . . . . . . . . . . . . . . . . . . . . . . . . 370,388 Seeding machine, A .  C. Evans . . . . . . . . . . . . . . . . . . . . . . .  370,611 
In.ecticlde, W. A. French . . . . . . . . . . . . . . . . . . . . . . . .... . 870,73.; Sewing knit fabrics, machine tor, W. Beattie . . . . . .  370,446 
Iron, manufacture of, G. G. Mulllu . . . . .. . . . . . . . . . . . 370,401 SewlnK machine, J. Reece . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,412 
Jar fastener, R. Bloe.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870,676 Sewing machine, book, FIOeld &; Jacob . . . . . . . . . . . . . 870,400 
Jar fastener, T. B. Howe . . . . . . . . . . . . . . . . . . . . • . . . •. . . .  370,394 Sewing machioes, wax heater and thread waxer 
Joint. See Railway rail joint. for, S. A. Al iep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,440 
Journal bOl[, F. H. Craft .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,729 Shaft couplln", J. G. Shepard . . . . . . . . . . . . . . . . . . . ... . .  870,422 
JUg tilting device, N. S. Chandler . . . . . . . . . . . . . . . . . . .  870,007 Shafting and pulley, A. W. Rolfe . . . . . . . . . . . . . . . . . .  370,416 
Knife. See Leather cutting knife. Surgical Sheet metal can and manufacturing the same, E. 

knffe. Norton. . . . . . . .  . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . .  . 370,404 
Knittin" machine., cast off finger operating cam Sheet metal corrullatillg machine, Caldwell & 

for circular, W. D. Bu.e . . . . . . . . . . . . . . . . . . . . . . . . .  870,M.'I Peter.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,632 
Label holder, T. B. Hodge . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,540 Shlng)e, metalliC, F. E. Sagendorph . . . . . . . . . .. . . . .  370,417 
J.adle or dipper handle, L. K. Hurford . • . . . . . . • . . . .  370,395 Shovel. See Snow .hovel. 
I.amp burner, Atwood &; Lewl ... . . . . . . . . . . . . . ... . . . .  370,516 Siding and " ooOng, metallic sheeting for, L. L. 
Lamp, electriC, J. J. Skinner . . . . . . . . . . . . . . . . . 370,423, 370,42' Sagendorph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 810,659 
Lamp, electric arc, Thom.on &; Rice, Jr . . . . . . . ... . .  370,572 Slgn .. llng apparatu., R. Quaterma.s . . . . . . . . . . . . . . . .  370,5.'i8 
Latch and lock, combined, T. A. Auberlln . . . . . . . . .  370,517 Snow shovel, excavatln", G. A Collln . . t Ill . . . . .. . .  370,877 

Tubs, device for corrua-stiDR' wash, Pelletier & 
Kroc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  370.491 

Type writing machine., ribbon holding attach-
ment for, W. W. WII.on . . . . . . . . . . . . . . . . . . .. . . . . .  370,751 

Valve, piston, P. Armin"ton . . . . . . .. . . . . . . . .. 370,H2, 370,44;l 
Valve. alide, T. T. Brown . . . . . . • • . . . . • • • . . • . . • • . . • • . •  810,725 
Vapor and .teaU! burner, S. T. McDougall . . . . . . . . .  370,486 
Vat covers, meaDS for operatinll, P. P. Glor . . . _ . 0 . 370,694-
Vault, bank, H. Gro ... . . . . . . . . . . . . . . . . . . . . . . . .  370,470, 370,471 
Vehicle, spring, C. Ben.an . . . . . . . . . . . . . . . . . . . . . . . . . . 370,721 
Vehicle sprin", E. Cliff . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 370,610 
Vehicle., dre., guard for, C. L. B. Martin . . . •. . . . .  370,550 
Ventilating heat.er, A. Week .. . . . . . . . . . . . . . . . . . . .. . . .  370,530 
Ventilation, sy.tem of, J. H. Llnd.ley . . . . . . . . . . . . . .  370,632 
Ventilator. See Car ventilator. 
Ventilator for building., I. Allegretti . . . . . . . . . . . . . .  370,592 
Violin ca�e covers, apparatus for forming, G. R 

Durkee. . . . . .  . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  370,731 
Wall coping, P. B Wijl;ht . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,437 
Warping machines, lease forming device for, 'V. 

F. We.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870,435 
Wa.hing machine, E. D. Hasting. . . . .  . . . . . . . . . . .  810,391 
Wa.hlng machine, J. Schrib..  . . . .  . . . . . . . . . . . . . . . . .  370,418 
Wa.hlng machine, H. T. WiI.on . . . . . . . . . . . . . . . . . . . 370,584 
Water clo.et service box, D. Wellington . . . . . . . .. . . 370,48.1 
WaterprooOng compound, F. Kreutzer . . . . . . . . . . . . .  �70,545 
Wells, packer for j!'a. or Oil, I. N. Hoadley . . . . . . . . .  370,7Ul 
Wheel. See Fifth wheel. Railway whe31. 
Wheel, A. 0. Slent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370,714 
Whlmetree coupling, W. 1<'. Adam .. . . . . . . . . . . . . . . . 370,590 
Wire, apparatus for wiping metal coated, C. E. 

Matte.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 370.710 
Wire rod reeling machine, F. II. Daniel.. . .  . . . ...  370,688 
Wire .tretcher, L. W. Lindley . . . .  ! . . . . . . . . . . . . . . .. . . 37U,631 
Wood WOOl, machine for making, R. Fleck . . . .. . . . .  370,461 
Wood working machines, tlltinll table for, B. O .  

I.uther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,68.1 
Wrench. See Adjustable wrench. Pipe wrench. 
Wrench, V. J. Van Horn . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  370,007 
Yarn or thrcad, machine for In.pectlng, S. Schol-

Oeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .  370,718 
Yoke bar, neck, Stoner &; Welch . . . . . . . . . . . . . . . . . . . .  370,662 
Yoke, neck, F. F. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . .  370.l)S1 
Zither, pedal, F. Wigaod . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,532 

DESIGNS. 

Badge, J. B. Brllbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,7.18 
BIIsque, lady's, J. Shell .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .  17,751 
Carpet, J. L. Fol.om . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,73!l 
Carpet, 0. Helnl"ke . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,742, 17,143 
Carpet, G. D. Tew. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  17.753 
Ceiling decoration, M. Mellinger . . . . . . . . . . . . . . . . . . . . . 17,746 
Costume, girl's, C. Sheils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,750 
Costume, Miss'. M. 'l'urner . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.7M 
Cu.pldor, W. T. Mersereau . . . . . . . . . . . . . . . . . . . . . . . . .  17,747 
li'rieze decoration, M. Mellinger . . . . . . . . . . . . . . . . . . . . .  17,74:5 
Hood, M. A .  Metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,748 
Smoking .et, M. Hecht. . . . . . . . . . . . . . .... . . . . . . . . . . . . . . .  17,74\ 
Spoon, F. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . .  17,7'9 
Spoon, forks, etc., handle for, H. A .  Pistorlus . . . . . .  17,756 
Stove, cooking, Kahn &; Thiem . . . . . . . . . . . . . . . . . . . . . . 17,744 
Stove, he .. tln", 0. Germer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,740 
Vapor burner cap, C. A. Stockstrom . . . . . . . . . . . . . . . . .  17,752 
Wall paper, C. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,755 

TRADE MARKS. 

Barrels and their component parts, ftour, Co .. ope .. 
ratlve Barrel Manufacturing Company . . . ... . . . .  14,779 

Bitters, J. Smith &; Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,739 
Canned Osh, Buchheit Packing Co . . . . . . . . . . . . . . . . . . .  14,777 
Cigars, Hansman & Ho1fman . . . . . . . . . . . . . . . . . . . ... . . . 14,78.1 
�'Iour, wheat, Carorill & .�'all . . . . . . . . . . . . . . . . . . . . . . . .  44,778 
Gunpowder, Schultze Gunpowder Company . . . . . . . .  H,7M7 
Lime juice, Evan., Soo. &; Co . . . . . . . . . . . . . . . . . . . . . . . .  H,782 
M edicine, A. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,788 
Nuts, Bennett, Day &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,776 
Remedle. for diseases of th, liver and lung s, ague 

medicines, toniCS, vermifuge, soothing drops, 
and liniments, Dr. Harter Medicine Company .. 17,781 

Soap and powder for .ore and ' tender feet, F. 
Round . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,786 

Toys and kindergarten materials, F. A. Richter ... .  14,785 
Type writers, electrical, J. F. Mcr.aughlin . . . . . . . . . . 14,784 
Wine., W. T .. Coleman & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 14,780 

Latch, gate, W. H. Woodford . . . . . . . .. . . . . . . . . . . . . . .  870,566 Soldering Iron heater, W. Mellor . . . . .. . . . . . . . . . . . . .  370,552 A printed copy of the speclO�atlon and dralrlng of 
any patent In the foregoing list, also of any patent 
Issued .Ince 166Il, will be furnished from this omce for 25 
cent.. In ordering plea.e state the number and date 
of the patent de.ired, and remit to Munn &; Co., am 
Broadway, New York. We also furnish copies of patents 

granted prior to 1866 : but at Increased co.t . ... the 

Lathe, P. J. Cahill. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  870,604 Speed regulator for revolving motors, electric, �'. 
Leather cutting knife, H. Gould . . . . . . . . . . . . . . . . . . . .  370,736 Van Rysselberghe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870,575 
Life pre.erver, �'. Herrmann . . . . . . . . . . . . . . . . . . . . . . . . 370,583 Spike, J. S. Pessenger. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  370,650 
Liquid dl.charglng apparatus, Lynch &; Fltz- Spirit and regenerating the purifying agent, ap-

gerald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  370,707 paratus for purifying crude, Bang &; Rumn . . . .  370,674 
Lock. See Alarm lock. Nut lock. Permutation Spirit, purlfyln" crude, Bang &; Rumn . . . . . . . . . . . . . .  370,675 

lock .. Seal lock. Spoke socket, L. D. Warren . . . . . . . . . . . . . . . . . . . ... . . . . 370,';12 
Locomotive .moke .tack, Snyder li H ,tty . . . .. . . . .  370.746 Spool guard, L. 0. Snllth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  870,716 
Lubricating loose pulley., J.L.· lIo�ert. . ;  . . . . . . . . . .  870,527 Spring. See Door .prlng. Vehicle .prlng. 
Malt cleaning machine, J. QliJiI"'aon . . . . .  ;, . . .. . . . .  370,493 Stalk or weed chopper, A. D. &; B. F. Gilpin . . . ... . . 370.616 
Mandolin., manufaClure of, G; iJ. &orkee . . . .  _ . . . .  870,732 Station Indicator, J. W. Po.t. . .  . . .  . . . . . .  . . . . . . . . .  370,HO 
Me&IIure., drainer for liquid, H. P�nill . . . . . . . .... .  870,tIfS Steam boller, A. D. Broclf . . . . . . . . . . . . . . . . . . . . . . . .. .. .  370,72-'1 
Measuring ve88.I, metallic, Cald .. en '" PetelllOD. ;  870,Itl1 Steam engine., apparatus for .topplng, O. Noll ... . 370,614 
Ileat spreader. J. �·ol&el'. ...  •. . . . • • • • .  • . . • . . . . . .  , 370.616 j Steam trap, S. Bonser . • • • • •  : • • • • • . • • • • • • . • • • • • • • . • • • •  3'iO,fXlO 

• peciOcations, not being printed, must be copied by 
band. 

CRDadln n I'Rt"n •. " may now be obtained by the 
Inventors for any of the Inventions namild In the fore
"olng Ii.t, provided they are Simple, at a cost of J40 
each. U complicated the Coat .. m b e.a little more. For 
full Instruction. addraA )(1IJIft It Co., 1161 Broed1fay, 
N ..... Yol'k. (JUte. to .... patent. may alao 1>e obtained, 

© 1887 SCIENTIFIC AMERICAN, INC. 

Llt.holCru phy. 
Specimens Free. 

A UTOCOPYIST CO., 166 William Street, New York. 

IMPROVEMENTS OF PRAffiIE ROADS 
and Streets. By T. J. Nicholl, C .  E. Economical and 
Practical Suggestions, with six fI�res ; on W loth, Draln-
�1t�����I�ep�?i�lnl.a�l'..il·

o.a�h:1�r:e't� �,
O·; · T��:' 

with Cost, i£nd Repair. nee�ed, etc. SUPPLF.MEN� l liO. 
Price 10 cent .. 

2000 Fine Black copies of Wrltln8', Drawl ... Mude. 

F A S T AUTOMATIC Works automat
Ically wlt.h won-

e 0 P I E R derful precision 
and rapld.ty. 

}'AI'T AUTOMATI""CO., 2 New Chamber. I't , 1'1. Y. 

m:cm::eC:e����i�! ��dlrl��gi�'g�j��i��r::n��g:�i:��� 
ment in machine shop, or In manufacturing bUSiness. 
with view to improve machinery and processes. R, P. O. 
box 773, New York City. 

FOR SALE, CHEAP, 
One Double Cylinder 15 H. P. 

Q!!2r. 9.r!,S E ngi n e  
WINCHESTEn REPEATING A nMS co., 

New Haven, Conn. 

THE NEW TAY BRl DGE. ILLUS

;r:�!,"t�tr�� ����ar::8rTotl��I�T��\� rX'::'W;'A��I��� 
PLEMEXT, No. 80�. Price 10 cents each. To be bad at 
thl. office, and from all newsdealers. 

Woodworking 
Machinery, 

FOR 
Chair, Furniture and 

Cabinet Mills. 
Pattern Maker.' uoe 

etc. 
Rollstone lIae hine 00.; 

48 WATEn ST., 
FITCHBURG, MA SS. 

THEORY OF UNITS. BY G. f'ZAR-
vady.-MeRsurement of a IDBIlDltude . EQ.uatloDs be-
�'C�t� (�.

ol1��et:y�::.�lt���':ia�.!'O,,��f �d
u3;�ver��Yt'l 

GeometrlCltl, �I echanlc,,1 and ElectriC unit.. Critlcl.m 
of the C. G. S. system. Contained In l'cn:NTIFIC AMERI
CAN SUPPLEMENT, No. tiut;. 1 'rice 10 cents. To be bad 
at thl. omce and from all new.dealer •. 

$ 1 0.00 to $50 .00 �f��:1::j>� 
ness. Mag-Ic I,nnterns n n d  Views of p-opular sub .. 
jects. Cataiollues on applicRtioO. Part J Optical, 2 
M.athemRttcal, 3 Meteorologicul, 4 Magic I�anternM. etc. 
I •• MA N A 1'11"":. �S M Rdl ooll l'\lreet, (lhlcRlI'o,llI. 

AERIAL VORTIUE�.-AN ACGOUNT OF 
the experiments of Mr. ebas. \Veyher with n. view to 
elucldatinR' the question or the formntinn of water-
spouts, whirl" lods, and hail. Illustrated with 9 engntv
ings. Cont.ained in SCIF.XTIF'lC A MERIC'AN SUPPLE
MENT, No. 6U ••• Price 10 ceots. To be bad at this office 

,and fromaH newsdealers. 

BARREL, KED, 
Hogllhead, 

,4ND 

STAVE MACHINERY. 
Over 50 varletle. manu

factured by 

E. &. B. Holmes, 
BUFFA [.0, N .  Y. 

ASPHALTlTM AND THE PITCH LAKE 
of Tllnlrtad. By W. O. Cro.by.-Orlgln of bitumens. As-

��,:!t:\,lIi;p����� J��::'r1ed. 
T6'�"r�t�� t\:'.!'ra�t. ��i��� 

ed tn Hcnr.x'J'lFIC AM�'R!C'AN S" P I'},EMEr\T, No. 60� • 
Price 10 cent.. To be had at this office and from all 
newsdealers. 

� , oN "' . Ml'\l ' "  
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