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lower levelg, the air always seekmg the highest points
in the system of mains. This is called an air trap.
The high points in the system should have self-acting
valves or a service connection to let the air out, but
this wili not obviate the tendency to air obstruction in
mains that are too small for a distributing service. We
could not point out your special trouble without a map
and elevation of the whole system of mains. Service
pipes should always be tapped in to the top of the
mains.

(510) E. L. B. asks: How many ohms
of resistance will one volt of E. M. F. overcome? I can
read up all about one unit and all about the other unit,
but cannot ascertain the relation between the two. If
there were a unit for the friction of water in a pipe, it
would be easy to say, 8o many pounde of pressure over-
come 80 many units of friction; cannot the same be as-
certained for volts and ohms? A. Any number of
ohms resistance can be overcome by one volt E. M. F.
The resistance gimply reduces the amount of current
that can be produced by a given E. M. F. through the
circuit. Thus, taking your own simile, no amount of
friction could completely overcome one pound of water
preesure; it would only reduce the amount which that
pressure could force through the pipe. Read Ohm'’s
iaw to ascertain the relation of E. M. F. to current.
It states that the current produced by a given E. M. F.
is inversely proportional to the resistance of the cir-
cuit. Henceany E. M. F. must produce some current
through any resistance short of infinity.

(511) C. T. H. asks how to calculate
the s1ze of wire on armature and field magnets of elec-
tric motor with any given E.M.F. A. Fora periphe-
ral speed of armature of about 1,500 feet per minute,
and as an approximation, for every yard of wire in it
winding, one volt E. M. F. may be allowed for.

(512) V. M. C. asks : How must I proceed

to obtain a cast of solid metal, say of gilver, of a bug,
beetle, or similar insect? The idea is to embed the ob-

ject in some plastic refractory material, then burn it’

out, and pour the molten metal through holes pravidegd.
‘What material must I use, and how must I proceed *fA.,
Make the moulds of finely ground plumbago 3 parts, pot-
ter’s clay 1 part. Mix thoroughly with water, and tbin
enough to run. Make a emall paper box open on one
side, and impale the insect on large pins passed through
the box and into the insect to hold it in position and
for ventilation. Let some of the pine touch the legs, ;
also for ventilation. When the insect is properly :
adjusted in the box, and a large pin or pouring gate
is made to touch the body, and held in place by passing
through the box, pour the thin mixture slowly into the
box until it is filled, being careful to clear away any

air bubbles that might hang in contact with the insect. .

Set the mould in a warm place to dry. Asgoon asit is

set or hard enough to_handle, pull out the pinsand gate .

and take off the paper box and place in a warm place
to thoroughly dry. Then place it in a small iron box,
80 a8 not to expose the mould to sudden heat, and
slowly heat to a full red, and while at a red heat blow
air through the mould to burn any carbon that may re-
main. See that the vent holes and gate are all clear,
when the mould will be ready for pouring in the metal.
Have the mould quite hot when you pour, to insure the
metal filling every part. Soak the mould in water fora
few hours, when it can be cut away with a knife.

(513) M. C. J. and L. J. S. ask how mar-
ble that has become stained so that it looks dirty can
be whitened. A. Scrub it with ground pumice stone
and water. For stains apply a paste of limme and wash-
ing soda and wash off after a few hours. Also try
javelle water, or bleaching powder and water mixed to a
paste,

(514) H. N. asks how table oil cloth

may be made. A. Size it with weak glue solution and :

paint with best lead paint, mixed with alittle varnish. It
can be rubbed down between successive coats with
ground pumice if a very fine finigh is degired. Dammar
varnish can be used.

(515) A Subsecriber asks why they don’t

use emery paper on an electric motor. A. Emery is a

bad material to use on any frictional surfaces or bear- .

ings in any clase of machinery, ag it beds itself in the
metal and cuts the journals, etc.
brighten the commutators, as they would then destroy
the brushes.

(516) J. H. A. writes:
plaster cast from a plaster ornament, but have trouble
in separating same. Can you tell me what to use on
the original so that they will admit of freegeparation?
A. Oil the mould with olive or gimilar oil.

517) T. O. M. asks: Will the tele-
phones described in SUPPLEMENT, No. 142, work a dis-
tance of ten miles? A. No; you will need a microphone
transmitter. 2. Would I be permitted by Bell Tele-
phone Company to use them? A. They are practically
Bell telephones, and the Bell company can have you
enjoined from using them.

(518) N. W. H. writes: In your SCIEN-
TIFIC AMERICAN of February 18, 1888, you give the
population of London, England, for 1888, 3,955,819.
Swinton’s geography gives the population of same city
for 1880, 4,764,000. Hasthe city decreased in popula-
tion, or have you made a mistake? A. Our figure was
correct. The population of London may be variously

stated, according to the districts in the suburbs which .

are included. Instating the population of New York
as a center of population, Brooklyn, Jersey City,
Hoboken, Long Island City, etc., should be included.
London’s population is; increasing with great rapidity.

(519) E. H. J. asks: 1. Please give ori-
gin and history of three golden balle ag a pawnbroker’s
gign. A. The coat of arms of Lombardy contained
three spheres, and is said to have been the origin of the
pawnbroker’s sign. as Lombardy was the home of some
of the first of this class. 2. Is there a treatise on the
improvement of memory? A. Holbrook’s* How to
Strengthen the Memory”’ is a popular treatise, which we
can send free by mail for $1.00.

(520) J. S. writes: I have constructed
aneight lamp (16 ¢. p., dynamo-electric machine, ac-
cording to instructions given in SCIENTIFIC AMERICAN

Hence it is not used to

I wish to take a:

SUPPLEMINI‘ No. 600, by G. M. Hopkma, but have failed |

to generate any current from it. The instructions given
have been strictly followed. The machine runs well a8
a motor with four Grove cells. Will you pleage inform
me the reason, or suggest what is necessary to obtain
the desired effects? A. Posgibly you can obtain a cur-
rent by shifting the wires of the field magnetso asto
send the current through the field in the oppositesense.
Or try the following : Connect the field and armature
' in geries with a battery of four or five couples and start
the dynamo. Havethe wires insulated and the brushes
set at the neutral point. The instant the belt seems to
drag,indicating an excited field, cut the battery out and
close the circuit. This must be done quickly or you
may loge the excitement of the field. Do not touch the
bare wires when executing the maneuver, or you will
get a strong shock.

(521) F. B. W. writes: Will you kindly
inform me through your paper the procees of making
blue print paper—body white, lines blue? I have seen it
in your paper, but cannot turn to it. A. For processes
both of blue lines on white ground and black lines on'
white ground, we refer you to our SUPPLEMENT, No.':
684, with full description, formula, etc.

(522) J. G. W. writes: I am building an
eight light dynamo as described in SupPLEMENT, No.
600. 1. I wish to use it for an arc light; whichis tke
best winding for it—series or shunt? A. For arc lamp
wind in series. 2. Could it be run by hand power with
proper transmiesion for several hours? A. It would
not be practicable. 3., Which is the best transmission
for it? A. Belting. 4. How can I make an arc lamp
for that purpose? A. For arc lamps consult our Sup-
PLEMENTS, We recommend also Atkinson, ** Electric
Lighting,” which we can supply by mail for $1.50.

(523) J. V. L. P. writes: Can you tell
me what has been found efficacious for removing:
mildew from brickwork? A brick building near here
* has presented about 100 square feet of mildewed surface .
“on one of its gable ends ever since it was built, some !
eighteen months gince. The mildew is a clear white,
and varies a little from time to time in extent, but is as
bad now as ever. I have thought of usingseveral liquids
for removing it, but would be glad to learn what others
| have found suitable. Perhaps mitric acid would de-
1 8troy the mildew, but I fear it would eat into the mor-

i tar at the Jjoints and necesgitate repointing. How is xt :
| with boiling water, kerosene, lye, or ammonia? wil'
' the application of any substance prevent the reforma- .
'tion of the mildew—boiled linseed oil, perhaps? A.:
* Builder’s acid (muriatic acid) is often used for remov-
ing white stains from brickwork. Its efficacy in the
case of mildew would be doubtful, but the white stains
you refer to may not be such. A coat of linseed
. oil on the perfectly dry brick would have a good pre-
ventive tendency. Melted paraffine applied hot and
worked in with a paint burner would algo be efficacious.
Perhaps either of the last named applications would
destroy the mildew or white stain also. Acid used by

an experienced man would not injure the joints.

(524) A. L. K. writes : A shunt-wound in-
candescent dynamo, voltage 1,200, current 5 amperes,
furnishes light for 100 16 candle lamps, wired in series.
Each lamp has 214 ohme R. and consumes 1214 volts.
An arc lamp is inserted in the circuit, in* series, requir-
ing 50 volts and 5 amperes, and givinga nominal candle
power of 1,000. It displaces four 16 candle lamps. I
" cannot understand why the same power furnishes 64
' candle power in one case and 1,000 in the other. A.
The 1,000 candle power rating is fictitious, and really is
about 400 candles. The arc lamp is the most economical
producer of light that is known, because of its high
temperature. Theratio of obscure to luminous radia-
tions is far more favorable than in the case of the in-:
candescent lamps.

! (525) “ Reader " asks:
for invention nearly exhansted? Do you know of any
opportunities still open for one with an inventive tarn
of mind? A. The opportunities are endless; the field is
rather increasing than diminishing. We could not re-
capitulate a tithe of the most important. Thus we
might suggest alight weight durable storage battery; a
low resistance,compact, cheaply run primary battery; a
i high temperature heat engine; a practicable freight
train brake; a coupling for attaching automatically
ferryboats to their docks; a practicable system of navi-
gation in {oge on the ocean. Every machine of import-
ance can be made the basis for improvements. Tobe a
1 successful inventor you must see the need as well as
the way of supplying it; the first is as essential tosuc-
cess as is the second.

(526) P. V. M. asks whether common
pine wood or any wood could be made to answer for
cores in casting Babbitt or lead. If not ordinarily, could
it be made good by any solution? A. Boil the wood for
a few minutes in a strong solution of sulphate of iron,
dry, and whitewash with lime and again dry, for each
cast.

(527) A. A. asks if there is any method
to separate alkali from water to make it gnitable for
drinking. A. Distillation is the only efficient method.

(528) B. & Co. ask for the best methods
of quickly bleaching ivory. A. Treat with solution of
binoxide of hydrogen. Exposure to the sun while im-
merged in spirits of turpentine is gaid to be efficacious.

. (529) H. A. W. asks: Kindly state
: between what zodiacal constellations and the sun are
the planets Saturn, Uranus, and Neptune when pass-
‘ing the perihelion point of their different orbits. A.
. The position of the perihelion of Saturn is in Cancer, of
TUranus in Virgo, of Neptune in Taurus.

(530) E. J. K. writes: Will. you give
formula for adhesive plaster that is unaffected by moist-
, ure and is as inert, medicinally, as possible? What is
wanted is something that will stick to the body well. [
A. Oxide of lead 4 pounds, olive oil 1 gallon, water 3%
pints; simmer together for four or five hours, adding
water if necessary until the mass is of proper consis- |
tence.

(531) F. M. S. writes: At any time
during'clear weather, when the temperature is below
the freezing point during the night, but not sufficiently

 hand in some measure.

Is not the field:

low a8 to *‘ freeze over ™ the water i a river or creek,
at no time before sunrise can a particle of ice be seen
upon the surface of thc water, while in a short time
after sunrise, the stream, as if by magic, is filled from
shore to shore with fioating particles of ice, commonly
called slush ice. Query: Whence comes this ice? A.
The fine ice we presume existed, but was invisible
until the sun’s rays fell upon it not too obliquely.

(632) J. S. B. writes: To settle a dis-
pute, will you please tell me, if you should pase an elec-
tric current through a chemically pure copper wire,
would there be any difference in composition (. e.
would itstill be chemically pure) or structure? I think
that an electric current would not alter the composition
or structure, unless the wire was so small as to cause
heating. A. You are correct. No alteration in com-
position will be produced.

(633) E. H. D. writes:
thing in benzine that will injure the teeth? If not, it
is certainly a great cleanser. How can it be purified
from its peculiar taste and emell? A. Benzine will not
injure the teeth, but is not adapted for cleaning a wet

. surface,and its vapor, if inhaled, would tend to produce

toxic symptoms. Treatment with bichromate of
potash and sulphuricacid tends to destroy its odor.

(534) G. S. D. asks: 1. Why is it that
you can place your hand on the bottom of a boiling tea
kettleand it will not burn you, only feeling warm to
the naked hand? A. If the bottom of the kettle is
coated with a non-conducting substance, such ag lamp-
black, the heat will be prevented from reaching the
If the bottom is clean, it will
feel hot. 2. How are lenses adjusted in instantaneous
photograph cameras to focus themselves correctly at
different distances? A. The lens is 8o constructed as
to keep the emergent rays agnearly parallel agposgible,
8o that the approximate focus is what is known as a
deep one.

(535) H. B.—Condensation of natural
gas to aliquid ie impracticable on the large scale, and
cannot be accomplished on the small scale without ex-
treme reduction of temperature. Aluminum steel is
ductile if properly annealed. Experiments with
aluminum alloys for ordnunce have yet to be made.
The U. S. government has in contemplation experi-
mente with submarine boats.

(536) S. H. M. writes: Please be kind
enough to explain the following phenomena of the
| water hammer: 1, When friction is applied to the tube,

! the bulb at the upper end being full of water, all but a
bubble, a sort of boiling takes place through the con- ;

tracted tube immediately below the bulb? A singing
noise accompanies it. 2. When tke thumb is applied to
the lower end of the tube where there is a slight bulge,
the tube being inclined just sufficiently to allow a
small bubble to remain in the bulge, the instrument
geems to serve as an accurate pulse glass, and 1ndicates
the pulse beats. A. Both phenomena are du to heat
produced by friction or contact. The pulge indication
is, we believe, quite imaginary, and if the bubbling
agrees with the pulse-beat, it i8 a coincidence only.

(537) M. K. writes :

ance is cauged in our bleaching worke by the soda im-

. parting to the materials to be bleached a reddish tinge,

Is there any-;

Considerable annoy- :

i Billiard tables, device for leveling, H. C. Berry...

. 899,136
Bin. See Grocer’s bin.

Blankbook t0ol, J. C. FOorman.......c. vvvoveeenerenns 398,825
Block. See Brake block.

Book, combination bank, W. H. Benson....
Book, receipt and recurd, H. Loewenbach..

Boot or shoe, G. F. Butterfield.. 399,130
Boot tree, J. D. Spiller ........ 399,166
Bottle stopper. W. P. Crary. . 398,944
Bottle stopper, R. Henkmann........ .......covee. 398.832
Box. See Ballot box. Paper box. Tobacco box.

Box fastener, J. W. Shaw 398.981
Braces or suspenders, S. Frank ... 399,027
Brake. See Air brake. Vehicle brake.

Brake block, R. H. Lanyon .. 399,055

Brake shoe, G. Westinghouse, Jr
Brick machine attachment, P. G. Benson.
Brick mould, A. McLean.....cceceeueennns
Bridge, trussed suspension, G. M. Weldin
Broom maker’s thimble, D. W. Albert.....
Bung, Schwemberger & Groeschel.............
Burner. See Gas burner. Vapor burner.

Butter cutter, H. M. Cain
Buttonhole strips, making, H W. Lyon..
Cable conduit curve, W. Haddock.... .
Cable grip, W. Haddock

. 399,103

398,879
399,061
399,037
... 399034
Calculating machine, coin-operated, F. W. Brooks 399,129

Camera shutter, Shakespeare, Jr.. & Low.... ..... 398,980
Car coupling, T. O. McMurtray . 398844
Car driving mechanism, street, J. McLean... . 399.152
! Car,electric, H. W. Smith........coviit vvivvniiann. 399,092
Car heater, railway, W. Burnett. 398,816, 348,878
. Car ventilator, automatic, W. G. Creamer...... 318.882

- Chisels, die for making, J. Swan
- Cigar lighting device, electric, Tag & Smlth

i Clay pulverizer and conveyer, J. Evans..

which is very positive in its resistance to the bleaching ;

agent—chloride of lime solution. Will you please say
if there isanything in the soda that would be likely to

i produce this result,and if there is anything that will

neutralize it? A, We presume the trouble is due tothe
presence of iron. Treatment of the goods with a weak
acid bath might remedy 1t.

%5~ Books or other publications referred to above
can, in most cases, be promptly obtained through the
SCIENTIFIC AMERICAN office, Munn & Co., 361 Broad-
way, New York.

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 botn continents, and to possess un-
equzled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO.. office SCIENTIFIC AMERICAN, 861 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 5 1889,
AND EACH BEARING THAT DATE.

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

Air brake, Pritchard & Templon .. 399,158
Air brakes, automatic piston for, Pritchard &
[ =3 0107 o) (6] o P 309.157

Air brakes, pipe coupling for, T. H. Haberkorn...
Alloys of chrome, iron, and manganese, making,
H. Eckardt.......coooeivie viiiiiiinieenneiannan,. 399.023
Amaleamator, electric, J. H. Rae
Ammonia as a motive power in engines, utiliz-
ing aqua, J. H. Campbell.........cceen ... 399,131, 399,132
Ammonia vapor engine, J. H. Campbell . 399,133
Animal hitching device, C. A. Hunt.. ... 398,965
Apkle supporter, R. H. Golden.... . 398,892
Axle, vehicle, C. B. Brown 399,013
Bag. See Paper bag.
Bag holder, W. R. Burrage....
Ballot box, C. M. Taylor
Bath. See Shower bath.
Battery. See Secondary bhattery.
Beer, apparatus for the pasteurization of, C. F.
Koehler............... TP . 349,200
Belt fastener, J. Snow 398,857
Bicycles, luggage carrier for, H, S, Credlebaugh.. 398,945

398.829

.. 398,817
. 38,911

© 1889 SCIENTIFIC AMERICAN, INC.

Carpet fastener, T. D. Hammond..
Carpet sweeper. W. J. Drew
Carriage tufts, machine for making, L. P. War-

. 394,038
399,136

112 399.225
Carrier. See Cash and parcel carrier. Hay car-

rier. Package carrier. Wood carrier.
Cart, road, E. R. Lawrence...........coove « vovenans 399,056
Cartridege, S. H. EmMMENS.....cvvvieiriresrnsrnsnones 398,883
Case. See Clock case. Vaporizing case.
Cash and parcel carrier, Clark & Crossley.......... 399,018

Cash indicator and register, C. E. Lord .. 398,898
Cash indicator and register, Schickcer & Marty... 398,979
Cash registering device, O. C. Retsloff.............. 399,080
Chair. See Convertible chair. Folding chair.

Cheese presses, attachment for gang, W. L. Bea-

Chimneys, ventilating top for, T. J. Nicholson

Cigar moulds, die for stamping metallic, G. D.
Elges..
Cigars, ﬁller material for, R. A. Brig
Cigars, preparing filler material for the manufac-
ture of, R. A. Bright..... ..cevvivuvivnnnnns veeses 398,876

398,877

Clock case, A. D. Tyrrill
Clock, electric alarm, Kahan & Craven
Clock, self -winding electric, F. W. Brainerd.
Closet. See Water closet.
Cobalt matte from cobalt ores, producing, W.
Brandreth ..........cooiviiien ceniiiiiinnnnnn v 399,009
Coin adjuster, G. McLoughlin........ccvvuvvniennnns
Column, plate metal, Mesker & Edwards
Comb. See Curry comb.
Comb, H. G. Guild
Convertible chair, B. C. Odell.
Conveying apparatus, J. C. Martin
Conveying grain, ice, coal, etc, device for.
McBride & Fisher..........oo.vvvveiiiiinnenn,
Copies of writings, apparatus for obtaining du-
plicate, C. A. ThompSOD.. .ceeeeverreieereconnsies
Cotton, ginning, J. C. Osborn
Cotton openers, etc.,, evening mechamsm for. J.
C.POtter...cccvviit teiiiiiiiiinee 399,076, 399,077
Coupling. See Car coubling. Thill coupline.
Crock press, F. Bennett...
Cultivator, C. H. Gage..
Curd mill, R. H. Casswell.
Curry comb, W. R. Davis
Curtain fixture, J. Steinhagen

. 399,128

Cut-off and reversing gear for engines, C. Fox..... 399,191
Cutter. See Butter cutter.
Dental tool, combination, J. J. R. Patrick.......... 399,071

Dental tooth regulating screw, E. H. Angle. . 399,177
Display frames, rest for, R. Faries.................. 398,886
Distilling petroleum, G. H. Perkins v.. 399,073
Door handle, sliding, Scheer & States.. . 398,98
Door spring and check, Ayton & Hill.... .......... 396,996
Draught regulating device for stoves or furnaces,

M. Schneider.
Drag and harrow, J. R. Goodman
Drawing apparatus, D. K. Wade...
Dress form, F. W. Brown................

399,085

399181

Drill. See Rail drill.
Drill, E. L. Frantz.........coceveveeeeiececececnacenns 399,142
Drilling machine, multiple, R. Hammond.......... 398,962

Dust pan, R. F. Bailey
Dye, making a yellow, J. Walter.
Edge setting machine, J. E. Drake...
Eeg crate, Smith & Firestone
Electric circuit interrupter, 1. E. Lecoultre.. . 399,057
Electric current regulator, J. W. Balet.. 398926 398,927
Electric machine, dynamo, J. H. Robertsou . 3%9,213
Electric machine, dynamo, W. L. Silvey.. . 899,088
Electric machine regulator, dynamo, J. k. Kester 399,147
Electric motor, O. Lugo..... .. 319,059
Electric regulator, F. C. anuer . 899,224

.. 398,997
.. 395,990
... 398,883

. 399,215

Electric switch, L. W. Dillon 399,135
Electrical distribution, regulation for systems of,

L. B.Stillwell.ooooveeieiiiiiiieii i 399,219
Electrical distribution, regulator for systems of,

L.B.Stillwell. ...........oiiiiiiiiiiieeiinee 399,218
Electrical treatment, couch forapplying, Schmalz

& Faulkper... .....ooiiiiiiiiiiiiiiiiiieeees vees 399,084
Elevator. See Rotary elevator.
Elevator speed regwator, W. E. Nickerson,

398,972, 399,068

Englne. See Ammonia vapor engine. Hydraulic

engine. Pulp engine. Rotary engine. Steam

engine.
Engineshafts, electric signal for. J. C. Ricketson. 399,163
Ferm gate, G. N. Ball.. ... 398.908
Fastener, A. L. Coltou . 398,819
Feathers for dusters, machine for preparing, J J

SANAS ..ottt et . 398,850
Feed regulator, J. Dawson.. .. 399,187
Feed water heater, J. L. Hunter.. . 398,96
Feed water purifier and heater, W H Smll,h ...... 398,856
Felt thardening machines, cone or former for, J.

& D. Pendergast. 399,072
Fence, E. Potter........... ...... ... . 398,974

Fence making machine, W A Hawley
Fence post, T. Dailey
Ferric carbide, purifying, H. lemer
Fifth wheel, J. M. Williams..
Filter, H. W. Grelle... .....
Firearm, breech-loading. L. H. .. 399,214
Firearms, luminous sight for, H. H. Grenfell,..... 394,144
Fire clay heater, G. W. White............... ....... 398,919
Fireescape,C. M. FOWIEr......ovvuvavininiainnns, o 398,826

. 399,040
.. 399,621
.. 399,082
. 398,869
399,081
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Fire escape.J. White.......... ...cccioviiiiiiiieni., 398.992
Fire log, fluid burner, G. W. White 898,920
Flour packer, H. A. Barnard. . 398,999
Flying machine, R. J. Spaiding 398,984

Folding chair, J. A. Crandall.
Folding chair, L. Keller
Folding table, J. Turner.
Furnace. See Rotary double flame furnace.
Furnace grate, A. C. Dakin..
Gas, apparatus for the munufact,ure of, H. C.

Gas burner, F. White
Gas regulator, E. J. Colby
Gasenus fuel, apparatus for generating and burn-

PLOT-200 S0 - AN ) o 398873 !
Gate. See Farm gate. Sliding gate. Water

gate.
Gelatine, acid, C. B. Tower ..... ............ 398,915, 398,916
Generater. See Steam generator.

Glass, manufacturing ornamental, T. B. Atter-

398,995 ,
Glove fastener, W. 8. Richardson . 399,161 ¢
Gleve fastening, W. S. Richardson ... 399,162
Glycerine from spent soap lyes, recovering, A. W.
Trench ..399,028, 399,172

Grain binder, C. B. Withington . 399.108
Grain separator, J. A. Krake.. . 399,148
Grate attachment, J. H. Wait . 399,098

Grinding and polishing the handles of cut]ery.
machinery fer, M. L. Powers.. . 399,208

Grinding pan, M. P. Bess......... . 398.936

Grocer’s bin, L. B. Hawkins 399,197

Guard. See Razer safety guard.

Guard or shield for projecting surfaces, R. L.

Stickney........ccciiiiiiiiieniiiiiiiiiiiii «.. 398,909
Hair tonic. H. H. Glenck. .. ....... teesececes srnns 398,8%0
Handle. See Door handle.

Handle, J. Tobin..
Harmonigraph or music recordmg devxce .I A.

Decuir. . 398,951
Harness, P. King . 399,051
Harness pad, E. F. Pfiueger . 399,074
Harrow, rotary, A. C. Brown.... ... 398,937
Harrew, spring teeth, P. A. Spicer 398,858 |
Harvester, corn. J. F. Steward . 398,860
Harvester, grain binding, W. N. Whlteley et al.... 398,921
Hat suppert and packing ring, G. Lane . 399,201
Hay carrier, H. 1. Ferris .. 399,140
Hay stacker, J. E. & H. Will.... ..... .. 399,106
Head rest, A. P. Gould......ccceiinns venienias ... 398,893
Heater. See Car heater. Feed water heater.

F¥ire clay heater. Ice elevator heater.
Heel pailing machine, F. F. Raymond, 2d..
Heel trimmer. O. L. Noble

. 399,150

.. 398,846
. 399,153

Hinges, machine for making sheet metal, W,
) 3 £ T 1 PN 399,033
Holder. See Bag helder. Mop and scrubbing

brush holder. Pen holder. Plate holder.
Sample holder. Sewing machine spool holder.
Stereotype plate helder.
Hook. See Spap hook.
Horseboet,J. B. Heyt......coceieieiareeecieenaannns
Horse detacher, 8. H. Reblin........ccooiiiiviinia..
Horse releasing device, E. L. Fex...
Horseshoe nails, machine for forging, D. F. Wil-
teeee 399,226

398,834
398,977

Hydraulic engine, J. McAdams. .. 399,204
Ice elevater heater, J. N. Briggs.. .. 399,012
Ice from store heuses, automatic apparatus for
lewering, J. N. Briggs.. . e . 399.011
Incandescent device, C. A. Vou Welsbach 399,174
Indicator. See Cash indicator. Speedindicator.
Inhaler for warm air, L. Weigert....ceeeeeeeeees ee.. 398,991

Iron. See Sad iron.
Key, O. Stoddard . 399,094
Key ring, R. H. Ingersoll . 398,835

Knife. See Pocket knife. Table knife.

Lamp, alcehel disinfecting, Purdy & Alber........
Lamp, arc, W. L. Silvey.cceceeuienenes tesecacsenncces
Lamp, electric arc, G. M. Lane
T.amp, electric arc, W. L. Silvey.. ...
Lamp fixture and switch, electric, L. W DlllOD
Lamps, hanger board for are, J. J. Wood...
Last, G. I1. Healey.........
Last, BE. C. Weedward
Last attachment, A. S. Trobridge......c.cccveevuess

399,134
.. 398,870
399,227
398,923
399,096

Lathe tool, J. Whatley . 398,918
Lathes. stop metien fer, S. L. Worsley............. 398,871
l.emon squeezer, E. M. Scott.......coviviniiiinnnnnns 399,229
Letter sheet and envelope,combined, H. A. Dit-

zell... .. 398,822

Leck. See Permutation lock.
Leck, J. M. Edgar
Lock, W. 8. Fiske
Lock, J. Roche ....
Loom let-off mechanism, S. & S. M. Hamblin......
Loom positive shuttle motion, .J. W. Eisenhart.... 399,138
L.ooms, positive shuttle motion tor, W. F. Hitch-

Mattress stuffing umchme. E. N. Stephenson
Mattresses, making, D. Haynes .
Medicine, remedy for catarrh, etc., S. Males....... 398,839
Metal working and welding machine, electric, E. i
Thomson . 398,914 |
Mill. See Curd mill. Roller mill.
Mirror, window, N. Andersen.
Mitten, J. T'ysdal
Mould. See Brick mould.
Mep and scrubbing brush holder, J. T. Varney....
Meter. See Elecrric motor.
Mowing and reaping machines, swath board for,
. 398,863

.. 398,994
. 399,222°

399,223

Mustache trainer, L. A. Allard... . 398,925
Nail making machine, L. Goddu ... 398,891
Naphthaline, apparatus for the manufacture of,
H.J.&G. H. Fenner...........cccoovviinnnennnn.
Nickel matte from nickel ores, producing, W.
Brandreth ..ot
Ore concentrator, C. H. Taylor
Package carrier, J. W. Bridwell........
Packing. pisten rod guide, G. A. Barth..
Pad. See Harness pad.
Paint, I. Townsend.......ccoeveneneneeneeeseceanes .. 398,917
Pan. See Dust pan. Grinding pan. =
Paper bag, G. J. Stevens
Paper box. E.L. Meyer.....coccevivenennn
Paper coating machine, J. M. McCausland
Pavement, L. J. Cadwell
Pavement, B. W. Hunter

. 399,180
. 398,931

.. 393,908
. 398,911
........ 399,151
..398,939, 398,940

....... 399,045 ,
. 398,946 |
. 899,048
............. 399,002 !

Pavement, composite, M. Cunningham.
Pen holder, L. Helzwerlh
Permutation lock, L. A. Becht..
Photograph transferring and prmuug frame, C.

398,941 ;
Photographs, wall case for oxhlbmng. F. East.... 398,953 '
Pianos, harmonic damper for. H. Worrall.. . 398,924 *
Picture exhibiting device, V. Bonnet et al . 899,127
Planter, corn, M. A. Westbrook.. . . 399,102 | I
Planter,corn, E. N. Williams.....cccceieiiinnan. ... 398,868 :
Planters. self-winding reel for check row, W. N.
Aldrich..
Plateholder, W. C. Engel..

... 398,872
. 399,024

polighing, T. Bluntschli........c.cooviviiiieniaae 399,006
Press. See Crock press.
. Pressureregulator, C. Rogers.......cc.cceevviinumn. 398,849
! Printing presses, adjustable fly table for, R. Tim-
TOth ...ooiin i .. 399,220
Pulp engine, refining, J. Norton, Jr.. . 398,845

Pulverizing machine, A. D. Searls, Sr,. etal ......
. Pump, W. L. Butts.. . 398938
Pump, W. Kegler.. . 399,199

| Rail drill, M. W. Smith...

Railway grip. cable, E. C. Phillips... . 399,076
Railway sheave, cable, W. Haddock................ 399,035
Railway signaling apparatus, electrical, H. J.
Palmer. ....covviiiiiiiiiiiiiiiii i it ciiasieeaes 399,155
.- Railways, crossing conduit for electric, L W. Hey-
BIDEBT «iiirtiieraearacnenreronsnsasnnons sonannnns 398,963

| 8park conductor, K. H. Carper..

" Steam generater, D. W. Smith...

Stilt, walking, G. P. Smith . 398,854

Stopper. See Bottle stopper.

Store service apparatus, electrical, R. N. Dyer.... 899,137

Stove, N. J. Graham . 399,030
. Stove and burner, vavor, H. P. Roberts... . 399,212

| Stove, gas, A. 8. Dinsmore

Plow, J. A. Stewart

Plow and weeder, hand, G. Glidden. ... 899,143
Plow, hillside, M. D. Reach. 3&)0(! 899,001
Plew standard cap, E. 8. Hartman... .............. 398,851
Plow, wheel, A. Goodyear..... Ceeeeseneas . . 398,961

Plows, riding attachment for, C. Hanson
Pneumatic tube switch, C. A. Lieb....
Pocket knife, E. Jansen
Post. See Fence post.
Pottery ware, decorating, L. A. Fry

Precious stones, etc., machine for cutiing and

. 398,905

Pumps, valve gear for duplex steam, C. M.
Puzzle, M. Jacobs
Radiator, J. Reilly..

. 399,203
. 399,146
. 349,079
. . 398,983
Railway brakes, device for applymg pressure t,o.
Pritchard & Templen . . 899,159
Railway conduit construction. cable, W. Haddock 399.145
Railway crossing, cable, W. Haddock. . 399,036
Railway crossings and bridges, ﬂangeway rail for,

W. Lawrence ... . 399,149
Railway, electric, 1. W. Smith . 399,091
Railway frog, C. B. Price . 398,975

Razor safety guard, Curley & Granger...... 398,947, 398,948
Reamer for forming blast holes, Plom & D’ Andri-

399,156
Refrigerating and freezing apparatus. L. Perkins. 349,207
Regulator. See Electric rezulator. Electric cur-
rent regulator. Electric machine regulator.
Elevator speed regulator. Feed regulator.

Gas regulator. Pressure regulator. Thrasher
regulator. Watch regulator.
Ribbed conoidal washer, D. Dodd............c...e. 398,952
Ring. See Key ring.
Roller mill, J. Dawson.. . 399,186
Roofing, metal, W. C. Berzer 399,004

Rotary double flame furnace, G Pietzka...........
Rotary elevater for raising liquids, R. Smuth..
Retary engine, A. TicKle.....cceuieiiiinnnnrennns cas
Ruler, parallel, S. M. GO88....cvvievieesrnces connen
Sad iron, shelf heating, J. J. Czepull...cccveeeeeen..
Salts and desulphurizing ores, apparatus for use
in decomposing metallic, P. H, Jr.. & O.T. X.
....399,111 to 399,123
. 999,017
.. 399,216
.. 398,384
.. 398,889
. 39,164

398,973

Sample holder, W. A. Campbell.
Sash balance, J. Spencer
Sash fastener, J. Eberhardt.
Sash fastener, G. Gehrung

Sash fastener, Teal & Campbell. .
Saw gummer, C. S. McMillan.....cooivevevnnrnncenns 899,066
Sawmill set works, F. W. COOK...c.cevvvvernnnnnnas 398,942
Scale for weighing liquids, spring, T. Lieb. .. 399,058
Scales, railway, Fisher & Ballard ......cc..c00ue .e... 398,824
Screwdriver,C. A. Strasser.....coceeveiveienieonnns 398,986
Screws and bolts by electricity, manufacturing, E.

L 01 76) 41 1:10) ¢ J 398,912
Seat. See Valve seat.
Secondary battery, E. R. Knowles.........ccovuuuen 399.052
Separator. See Grain separator.
Sewing machine spool holder, C. L. Thomas....... 399,095

Sewing machines, loop removing and spreading
mechanism for button, W. E. Bennett. ... 399,179
Sheave, W. 8. Kisinger. .. 398,897
Shock binder, C. Beu. .. 398,935
Shovel, E. I.. Fenerty.. .. 398,887
Shower bath, D. Grove . 398,894
399,193
398.861

Signal operating device for trains, W. Glasgow....
Sliding gate, G. W. Stewart
Smelting ores, plant for use in, P. H.,Jr., & O. T.
..399,124.

X.AdamB8 ...oviiiiiiiiiii i ceee
Smoke, consuming, R. H. Michell
Snap heek, 0. V. Blazier................... .
Sodium salt, making a, Watts & Richards..........
Sodium, salt of, Watts & Richards.... .............
Solder rods, apparatus for manufacturing, J.

Robertson.. ... 398,876
Soldering machine, can, W. H)pper]mg .. 399,042
Soldering machine, can, J. M. Colbert.. . 399,020 ,
398,818

399,125
399,062
. 399,005 |
399,176 :
399,175

Spinning hemp, ete., feed regulator for machines

fOr, G. RYAD.euuiiiiiiiirrs ceiieiins cereeenanns 398,848 i
Spinning machine spindle, D. Jackson . 399,046 |
Speed indicator, E. N. Barber...... .........398,928, 396.929 :
Spring. See Door spring. Vehicle spring.

Spring bending machine, J. N. Rice................ 399,160
Sprinkler, J. Naber, Jr .. 398,901
Square, micrometer caliper, L. S. Starrett.. . 399,167

Stacker, T. Berry.ceuiiiiiieeiiinienienrennan on
Stacker, shiftable, W. S. Reeder.
Stamp, printing, J. Sigwalt, Jr... .
Stave jointing and planing machine,

. 398,934
3%9.211
.. 399.089
J.

w.

398,993 .
399,101
. 399,165
Steam or other pressure gauges, upparatus for
testing, J. D. Bowman..
Steam trap, W. S. Johnsou
Steering apparatus for vessels, F. W. Martin...
Stereotype plate holder, W. G. Slauson....

Steam engine, J. West..

398,815
399,198
398,900

. 398,852

Stove, hot blast, H. Kennedy
Stove, hot blast, Massicks & Crooke
Stove pipes, ventilating attachment for, Jones &

399,022
398970
398,840

398,968
398,862

Stove, smoke preventing, J. Stott..

Straw stacker, T.. F. Dieter................... 399,188

Street curb and subsoil drain, H. S. Hallwood..... 399,194

Sugarcreaming and mixing machine, W. Walther 349,100

Sulky,H. Heinemann..........coovvviinivieennnnnnns 399,231

Supporter. See Ankle supporter.

Switch. See Electric switch. Pneumatic tube
switch. Three-throw split switch.

i Switch fer overhead tracks, J. Bouchard....399,007, 399,008

Tn.ble. See Folding table. Turn table.

Table knife for green corn, J. F. Wynkoop.........

Table spreads, ornamental fabric for, D. W.

Campbell ... i e 399,182
’I‘allymg apparatus for grain hoppers, J. A. De-

. 398821 :

Tapping bung, J. Van Zandt. . 399, 173

Telegraph, printing, F. H. W. Higgins.. . 398,833

Telegraphs, circuit closer for railway car. G. I.

Hopkins 899,228 !
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! Ventilator.

Telegraphy, automatic, J. O'Neil
Telephone exchange, W. B. Vansize (r)..

“MWIverfisements.

Telephone line wires, stretcher for

A. W. Butterworth..........ccoeiieivvnannnnnnn.
Thermometers, graduating, H. Schulze-Berge.
Thi.l coupling, D. Kavanaugh
Thill coupling, G. T. Wilson....

Thrasher regulator, steam, E. Howland. 898,895
Three-throw split switch, A. D. Simpson 399,090
Tile cutting machine, C. A. Eissner 398,885

Tires on wagon or other wheels, device for set-
ting, N. B. & A. T. McCreary..
Tobacco box, A. D. Kimball....

398.84‘%
. 399,050

Toy, mechanical, J. B. Burfoot 399,015
Track laying apparatus, D. E. Johnson............. 399,048
Tramway, electrical, H. T. Blake.........ccceeiaan 398,814
Trap. See Steam trap. !
Tricycle, Foster & Merritt. ........coiiiiiiiainie 399,190
Trimmer. See Heel trimmer.

Truck, brick, J. C. Steele....... ... 398,985
Turntable for cranes, W. H. Wheele: . 398,867
Typewriting machine, L. J. Odell.... 399,205

Typewriting machine ribbon shield, G. H. Loker,

B . 398,837
Urethral powder applier, C. Sage .. 398,904
Valve for operating air brake mechamsms. com-

bination, T. H. Haberkorn...........cceceeuinns 398,830
Valve for steam fire engines, relief, A. Mayer..... 398. 841
Valve gear, eccentric, J. V. Rice, Jr............ ... 39,081

Valve mechanism for ore stamps, Reynolds &

Nordberg 398,90:3
Valve seat for hot blast stoves, P. T. Berg . ... 398933
Valve, steam-actuated, G. A. Barth. . 398,930

Vapor burner, C. H. Childs....
Vaporizing case, combustible, J. Morris
Vehicle brake, J. Fraser..........
Vehicle, hand propelled, C. Ymgst
Vehicle spring, S. H. Raymond
Vehicles, mechanism for driving wheeled, J.

Martignoni ... 398,899
Velocipede, C. E. Bentley .. 399,003
Ventilation of buildings, S. L. Bailey . 398,874
See Car ventilator.

. 399,183
. 899,230
398,958
399.110

P Vise, P BrOWhueetueu et iiiieieteeeiennsseonanennnn 399,014
Vulcanizing wood, S. E. Haskin....... vceveniinnnns 399,196
: Washer. See Ribbed conoidal washer.
Washing machine, J. A. Walker . 399,099

Washing machine, C. E. Warner ...
Watch case pendant, F. G. Faxon.
Watch regulator, C. Teske....iceeevreeninennnas
Water closet bowls, ete., coupling for, H. Machm

. 398,957
. 398,987
398,838

Water closet, siphon, H. H. Craigi€....... .......... 399,184
Water drainer and pop safety valve, C. Parent.... 399.070
Water gate, mill pond waste, W. T. McCloskey.... 398,842

Welding, electric, C. L. Coffin
Welding machine, electrical, E. Thomson.. .
Well cleaning device, J. F. Hudson............ —ans
Weigher and measurer, automatic grain, W. S.

399,019

399,044

Weighing package, tea, coffee, etc., mechanism

for, 0. A. Gillicoiiiiiviiiiiiiiiiiiiinnnnnians veeees 399,192
Wheel. SeeFifth wheel.
Windmill, Z. P. Townsend......oeeetesesrascsnsonns 599,171

Wire drawing machine, K. Smith.
Wire stretcher, ¥. A. Landee .
Wire stretcher and holder, J. W. Davy

Wire twisting machine, . D. Fry........coe.couva .. 598,888
Wood carrier. E. W. Payne....cccovveiviiienninninns 398,902
Wood into chips, machine for cutting, O. A. Win-

7= 399.10¢
Woolen fabrics to their original dimensions, re-

storing fulled, R. C. Rutherford... . 398,847 -
Working beam, C. E. Emery 398.955
Working beam for steam engines, C. E. Emery.... 398,956
Wrench, J. Tomlinson....cevveiieiinienriecinneionns 398,989

TRADE MARKS.

Beer of a light and superior quality, Bergner &

Engel Brewing COmpany.cee ¢ cevveeveneisnnens 16,329
Biscuits, crackers, wafers, and similar articles,

Holmes & Coutts...ucvvrveeieannnnnnas teeieriees. 16,339
Bitters, E. T. COOPeI: .ttt iiitsnseeeereresssnesionesan 16,334
Blackboard surfaces, cement for making, J. K.

Knox . ... 16,341
Collars, euﬂ's. ueckwear. shlrt,s aud uuderwear. S.

Hayem, AiDe..ciuuiiiiiieiiiieiniennaees senenns 16,337
Cotton bats, W. J. Caldwell............. .16,331, 16,:332
Explosives, Smokeless Powder Company............ 16,484
Extracts for food, flavoring, Price Baking Pow-

der Company......c.eoeeuunn... 16,347
Gum, chewing, H. D. Smith & Co ... 16,348
Medical compounds for the cure of female dis-

eases, J. A.MCGill......coovvimeieians vir cennnns 16,344

Medicine for external and internal use, liquid, F.
A. Wright
Medicine for the cure of indigestion, dyspepsia,
and liver complaint, E. M. Thomas Manufac-
turing Company
Qil, illuminating, Mather Brothers.
Photographic papers, instruments, specialties, and

supplies, American Aristotype Co .. 16,327
Plows, South Bend Iron Works................. . 16,350
Rnofing, metal, Canton Steel Roofing Company.... 16,383
Seed, clover,C. Stager & Co.....oovvivviieiiinneninan 16,351
Sheetings and shirtings, Boott Cotton Mills. . 16,330
Shoe elastic, Herbert & Rapp Company....... ..... 16,338
Sirup, maple, G. D. Powell.. . 16,345
Soap, J. Crosfield & Sons.. . 16,336
Seap, laundry and toilet, B. A, Lynde & Son........ 16,342
Stove polish, G. M. JaCK8OD..evuvvuiernienriiiennrans 16,340
Wagon, the body of which i8 supported between

side bars by cross springs, road. R. M. Stivers.. 16,352
Washing compound, M. P. Evans ... ... .c......c... 16,336
Watches and their component parts, Anc. Fque.

Vacheron & Constantin.... .....c.ceevvnvervunes 16,328
Watches, balance wheels for, Usine Genevoise de

Degrossissage D’or........ ciiiiiiiiiiins eeiins 16,355

Watches, spiral or volute springs for, Usine Gene-
voise de Degrossissage D’or..
Whisky, J. Power & Son

16,316

. 399,210

. 398,866 |

. 398,913 |

Inside Page, each insertion « « « g:ﬁ cents a Hine.
Back Page, each insertien - ~ = %1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be

. received at publication office asearlyas Thursday morn=-
mg to appear m next i issue.

USE AUAMANT WALL PLASTER

1t is Hard, Dense, and
Adhesive. Does not check
or crack. It is impervious
to wind, water, and disease
erms. It dries in a few
It can be applied in
ny kind of weather. It is
p general use. Licenses
granted for the mixing,
. using,and selling. Address

ADAMANT MF@. CO.

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

Write Mason Regu]ator Cireg Boston, or
pnces on all kinds ef Steam lﬂi‘f_’llldt ing Devices.

T“E KODAK CAMERA

NMakes 100 Instantaneous
Pictures by simply pressing a
button. Anybody can use it who
can wind a watch. Ne focusing.
No tripod. Rapid Rectumear

Lens. Phete grag
moving objects
be used indoers.
Division of Labor
> B —Operator can finish

& his own pictures, or
send them to_the fac-
tery to be finished.

Morocco cevered Ca-
mera, in handsome
sole-leather case,
loaded for100 picturea,
Forfanildeseription of Y Kodak” see ScI. AM., Sept. 15, '88.

Price, $25.00. Reloading, %2.00.

The Eastman Dry Plate & Film Co.

Rochester, N. Y. (1S Oxford St., London.
Send for cop'y of Kedak Primer with Kedak Phetegraph.

SEBASTIAN, MAY & C0'S s,

Improved Screw Cutting

“’“““LATHES"

Power

INGERSOLL-SERGEANT
ROCK DRILL CO.
10 Park Place, N. Y.

Ruex Dirills,
AT (MM Pressnra,
Jtone Channeling \‘Im-hlm’q,
Coal Cuttery,
Dinmoud Core Dirilly,

Cumplete Fiavls of Mining, Tunnel-
ing, anad L)ua:'rym Machinery.

Write: Mason Hegulator Co., 1Soxtor
pr]t(‘.‘:. nn ol kinds of Eiemn Heruliting IIF‘\I :

CENERAL MACHINERY fFor

Miring TUNNELING . )
AUAREY HRAMROAD WO

RAND DRILLCo 23 Pagk Pace new vomiceai
'EXPERIMENTAL WORK

AND
M 0 D ELS LIGH1T MACHINERY.

N. ERLANDSEN. 107 Rlvmgton Street, New York

@ XK For cards, labels, etc. Circular press, $8.
}f' - ing and advertising. ! printed rules
% CXCEL3IO0R, for type-setting, etc. Send 2 stamps for
R E TS AW
PLANED READY FOR UsE
Send stamp for catalogue.
SETS OF CASTINGS
~ALS rJ TO [a] LS
GEAR WHEELS.& PARTS OF MODELS

L& Size for smull uewspapers. $44. Rotary
catalogue of presses, type, cards. etc, to
—-—UR—
HENRY T. BARTLETT, cabinet Weodnand vencers,
MODEL ENGINES
%QQ\\Q\N B NI

jobber, 9x13, $100. Bo all f‘our own print-
factory. KELSE\ & LO., Meriden, Conn.
cosoxe: WO0DS
200 LEWIS s’l‘., NEW YORK.
JCATALCIG UES

Wnte Mason Regnmtor {‘o., ﬁbston, -1-:‘-01‘

! prlces ona kinds of Srenmn Hepruluting Devices.

'Stored Energy

for Electric Lighting and

Ac c u M u I-ATo R s Street Car Propulsion.

ELECTRICAL ACCUMULATOR COMPANY,
No. 44 Broadway, New York Clty.

Edco System.

DESIGNS.
Bathtub, F. J. Torrun0§ ....... . 18,949
Brush or mirror back, A. Berry. 18,943. 18,944
Rug, T. E.Meagher.......cocieiieinen ceveen ot 18,947, 18,948
Stair button, D. Walker . 18.950
Stove, gas or oil, T. W. Berger.. . 18,945

Type oruaments. font of combmutwu. J. Graham.. 18,946

A Prlnted copy of the specxﬁcatlou and dmwmg of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the name

"I and number of the patent desired, and remit to Munn &
Co., 361 Broadway, New York.

Canadian Patents 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 $40
each. If complicated, the cost will'be alittle more. For
tull instructions address Munn & Co., 361 Broadwav.
New York. Other foreign patents may also be obtained.

AMERICAN, INC.

Complete Electric Light and Power Plants. Street Cars
equipped for Electric Propulsion. The oldest and most
experienced Electric Motor Co. in the world.
THE ELECTRIC DYNAMIC COMPANY,

No. 224 Carter St., Philadelphia, Pa.

‘et Screw Cute
- Fuol Latarn ting Auto~
Swingg matic Cross
Yxih in. A Feed, etc.
Camlo"ua
. Free
srwen Tatlie of all our
Martisers. Maehinery.

Seneca Falls Mfg. Co., 695 Water St., Sencea Falls, N Y.
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« Founded by Mathew Carey, 1185,

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa. U. 8, A.

8® Our new and Revised Catalogue of Practical and
8cientific Books, 84 pages, 8vo, and our other Catalogues
and Circulars, the whele covering every branch ef Sci-
ence applied to the Arts, sent free and free of postage
t((; any one inany part of the world who will furnish his
adaress.

ARCHITBCTORAL,  BOOKS.

Useful, Beautiful, and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans fora church, school
house, club bouse, or any other public building of high
or low cost, should procurea complete set of the ARCHI-
TECTS' AND BUILBERS EDITION of the SCIENTIFIC
AMERICAN.

The information these volumes contain renders the :

work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain

colored plates of the elevation, plan, and detail draw-;
ings of almost every class of building, with speciﬂcu--

tion aad approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mall, direct from the publishers or from any -
newsdealer. Price, $2.00 a volume. Stitched in paper .
covers. Subscription price, per annum, $2.50. Address |
and remit to -

MUNN & CO., Publishers,
361 Broadway, New York

LIOHTH!HO WELL 8|Hllnﬂ
MACHINE MAK
Weil-aiaking and pmspul ng
or trial, S9H tegt hay been
Lonra, Inatroctizns for beginovsd. A
% Encrelopdis of s Engn\'mgl of well
A [0 pruupenun toole, pumps,

Sy #ind and sleacy engines, A rea-
tipe oo gas atd ol Hoak
free, muiling ehnrgen

5 gta,eaci,
ne nmerrcan

WellWw Aolr I

AL HUR
u.

5,
old send
in

GLACIAL EPOCHS AND THEIR PE—
rlodicity.—By Adolphe d’Assier. A presentation of the .
considerationsthattend to establish the fact thatthe-
progressive cooling of the earth must. in the course of-
ages, have produced circumpolar %Ilucmrs, and that the
periodic and alternate return of ese in the two hemi-
spheres is closely cennected with the secular displace-
ment of the perihelion. Contained in SCIENTIFIC AMKR-~ ;
ICAN SUPPLEMENT, NOS. 631 and 632.
each. To be had at this office and from all newsdealers. !

OlL WELL SUPPLY CO. Ltd

91 & 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
fur either Gas, Oil, Water, or Mineral
Tests, Boxlers Engines, Pipe,
Cordage, l)l‘l]llllE Tools, etc.
Illustrated catalogue, priee
listsand discount sheets
on request.

ARCHITECTURAL DESIGNS, ELE-
ments of.—Two lectures by H. H. Statham. Treatmg of .
architecture as an intellectual art, whoseaimis t%reng
,and no

mere utilitarian walls, floors, and roof s.
trations. conteined iu SCIENTIFIC AMERICAN SUPPLE- .
MENTS, Nos. 633 and 634. Price,10cents each. Tobe
obtafnedat tbls officeand from all newsdealers.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by centract toan depth, from 50

and furnish eve
to drill and complete same. Po!

able Horse Power and Moum,ed
SteamDrilling Machines for 100 to
600 ft. Send 6 cents for illustrated
catalogue. Pierce Artesian
and 0il Well Supply Co.,

80 Beaver Street. New York.

Write Mason Regulator Co., Boston, for
pricea on all kinds of Steam Regulating Devices.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIITDSBORO, PA.,
Steam Engines. Diamond Drilling and General

Machmery Flour Mill Rolls Ground and Grooved i

- r f
THE XNEW CROTOXN AQI EDUCT. -
Prewailed deq(»rlpr_vm ot the prest squedudt now bgiux
ponatrLetid to nerease the waler supply New York !
City. and nlan of the great dam which s proposed fo
Bua across thie ( enan lilver, at Quaker Bridge, W 1t,h
(*ng"nvmg Contalngd 1 BrERNTIFIC AMER]-
: 138 Pree W eents. To be
13 iUl 1w sdenlers,

7
3

Bral demlpuumculu tea to Painters.J J. CALLow.Glenhud.O

ICE.-HOUSE AND COLD ROOM. —BYR‘

With dlrecmts)ns for con;truct}ogN }S."ggt

ravings, Contained in SCIENTIFIC AMERIC. -
erllgh\lENTg, . Price W0 cents. To be had at this office :
und of all newsdealers

PERFEBT wsPApE R LE

The Koch Patent Yile, for preserving newspapera, Mag-
uzines, and pamohlets, has been recently improved and °

G. Hatfleld.

price reduced. subscribers to the SCIENTIFIC AMERI- |

CAN and SCIENTIFIC AMEEICAN SUPPLEMENT can be

su plied for the low price of $1.50 by mail,or $L25 at the -

ce of this paper, Heavy beard sides; inscription
“SCle'l‘lFlC AMERICAN ” in gilt.
every one who wishesto preserve the paper.

Necessary for
Address

MUNN & CO., Pubhsheu SCIENTIFIC AMERICAN. .

ICE-HOUSE AND REFRIGERATOR.

Directions.and Dimensions for construction, with one
fllustration of cold house for greservmg fruit from .
season to season. The air is kept dry and pure through-
out tie year at a temperature of from 34* to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

Prlce 10 cents. To be had atthisofficeand of all news.:

alers

NEss nnd NDISBS in HEAD

ntirely Cured by

’Nm A Fat. Improvnd -

ubul En.r Cushions. Whispers heard di:

tinctly. Unseen, comfortable, arlfadinatin

Nlgoreanig utwhﬁﬂﬂ,-’{ gguﬁhex e bmdo‘nt
b)’ F, k ]H(‘(IY riafiway, cor.l

+ N, ¥, Write o’r call for illustrate book of proofs FBEE‘

" Write Manon Regulator Co., Boston, for
prices on all kinds of Steam Hegulating Devices.

Price 10 cents , |§

i office and from all newsdealers.

PULLEYS HANGERS, = e R4S
FRICTION CLUTCHES 44 Parls Place, N

Builders of High Class -

| | newsdealers.

For
Handling
Send for
Cimulm.
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2 SAVING

HARRISON CONVEYOR!
6rain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds,&:.
| BORDEN, SELLECK & CO.,§ MaSoiors,

THE MAOKEY AUTOMATIO SPRINRKLER
Thermaostatic Fire Alarm operated by Electricity. :

Positive in its action. Easily tested. No attendance required. Kndorsed by Under- :
writers. The J. C. Mackey Co., -8 So. Water St., Syracuse, N. Y., U.S. A :

§Chicago, III.

HOME-MADE INC UBATOR. PRACTI-
cal directions for the munufacture gf an effective incu-
bator that has been carefully tested and found to per-
form all that may be reasounbly expected ; with direc-
tions tor operating. With 4 gures Lonmmed in Sci-
ENTIFIC AMIsRICAN SUPPLEMB NT. 630. Price 10
cents. To be had at this office and from “all newsdealers

QR WRITE
TO US FOR PRICES.

VanDuzen's PaTtenT

: “VanDuzeN & TiFT,

| S0LE MAKERS
i ] INCINMNATI,

lad. rERT.

— e T

—
—_—

: THE PHONOGRAPH.- -A DETAILED

description of the new and improved form of the pho-'
» nograph just brought out by Edison. With 8
Contained in SCIENTIFIC AMERIC.AN SUPPLE-
. MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.

engrav-

| ture of %* above te 58° below zere.

Write Mason Regulatox Co. Boston, for.

prlees on all kinds of Steam Regulafing Devices.

Tuemost successful Lubrlcnlor
for Loose Pulleys in use,
VAN DUZEN’S PATENT

LOOSE PULLEYOILER.

have used them for the past two
years. Prices very reasonable. Every ;
4 user of machmeﬁayshould have our
+Catalogue No sent free.

VAN DUZEN & TIFT, Cincinnati O

Highly recommended by those who |

b

LOCKS OF THE PANAMA CANAL. —-l

Description of the lock gates devised by Mr. Eiffel for
use on the proposed Panama lock canal. \Vith 12 fig-
ures. Contained in SCTENTIFIC AMERICAN SUPPLE-
MENT. No. 639, Pricel0 cents. Tobehad atthisoffice
and from all newsdealers.

WA'I'ER MOTORS.
G The most efficient and economi-
cal means of obtaining from one-
eighth te fifteen horse power and
A moter which does

the use ot the smallest stream

Printing Presses, Elevators,
Church  Organs, Coffee Mills,
Sewing Machines, Lathes, Den-
tal Contrivances, and in fact,
any piece of Mechanism.
inghamton Hydraulic
Fower L u., 158 Wrate Street, Binghamton, N. Y,

ot water, specially adapted for .
running cheaply and efficiently, -

TO BUSINESS MEN

Write Mason Regulator Co., Boston, Lor

prlces on all kinds ot bteam Regulating )evwes.

HARMON’S IMPROVED
‘Leveling Instrument.

With or without Comnpass.
For Engineers, Contractors, and all
others requiringa low pricel.eveling
Instrument for grading, measuring
heights, squaring, or getting any de-
sired angle. lllustrated circular sent
onreceng{ of stam
& JOH HARM()N, 63 Hav-

crln]] streer, Boston, Mass.

DRY AIR REFRIGERATING MACHINE.

Description of Hall’simproved horlzontal dryairrefrig. :

* erator, designed to deliver about 10,000 cubic feet of
i cold air per hour, when running at a speed of 160 revolu- |
tions per minute, and capable of reducing the tempera-
With five figure

- showing plan and side elevation of the apparatus. an

: diagrams illustrative of its performance. Contained in
! SCIENTIFIC AMERICAN SUPPLEMENT, No. 288, Price
110 cents. To be had a# this office and from all news-

dea]ers.
s B E STOS Fire Felt Coverin s,
Packings, sheathings, §
The CHALMERS-SPENCE CO., Mfrs.
419-425 Sth Street, East River,

g ViR IO AL

£ 00 THL S !xp('u‘uhz and  prodl
Wihich duutle e coats g

on Lver
thoy sell.

B PIANGE, $100 to $2550.
SBOANE, $30 40 2402,

Uy o

il  Bent tortrie)ln your ownhome §

befnre aou bus. CL \RA\T]- D AIX
WEARR, Catalipruey Fru

Huch;l&“mith!‘.a:ﬂ Lo 23.&! AL AT . A

AIR, PURIFICATION OF.

HArsy

—BY D.
Prmce M.D. An experimental study in relatien te the
removal from theair ofthe dust or particulate material,
A1y postd to produce yellow fever, small-pox. and other
inteetinue disease. 1illustration. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 369. Price 1
ceuts Tobe had at this effice and from all newsdealers, I‘

0l

The value of the SCIENTIFIC AMERICAN as an adver- |
tising medium cannot be everestimated. Its circulation |
is many times greater than that of any similar journal ,
now published. It goes into allthe States and Territo- -

- ries, and is read in all the principal libraries and reading -

i reems of the werld, A business man wants semething

i more than to see his advertisement in a printed news-

SHIP WAVER—_BY SIR WILLIAM'

Thomson. A lecture delivered before tbeInstitution of

! Mechanical Engineers.—Definition of wave. Tbediffer- '

: ent kinds o1 waves.
and the wind, How the wave processxon is kept up.
Effect of a ship’s build in causing waves :
figures. Contamed in SCIENTIFIC AMERICAN SUPPLI:-

MENT No. 615. Price ten cents.

Waves produced in water by boats .
With euzht .
To be had at this i

paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN.  And de net
let the advertising agent infiuence yeu to substitute
some other paper for the SCIENTIFIC AMERICAN, when !
selecting a list of publications in woiwen you decide 1t is |
fer your interest te advertise. This is freguently dene, ]
for the reason tnat tne agent gets a jarger eommission |
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC A MERICAN.

For rates see tep of first celumn of this page, or ad-

. dress
MUNN & CO., Publishers,
361 Broadway, New Youk.

OGRESS_MACHINE WORKS,
A . BRO

2

- .

.THE DEVELOPMENT OoF THE MER-
curial Air Pump.—By Prof. Silvanus P.Thompson, D.Sc.

. Aninteresting historical paperinwhich the various mer-
curial air pumpksin use from m"ly limes uplothe present
-are clussitied and described. fnward d(‘lvlng pumps.
Il. Downwurd driving num 111 ward and down-
ward driving pumps. IR C |,n\hmdt1c1h pumps. In-
ectsr pumps. VI. Mechanh,al mercurial pumps. With
engravings.
SUPPLEM ENT, N0S. 629, 630 and 631. Price 10 cents
.each. To be had at this office and from all newsdealers.

Save floors. Anti-Friction Casters.
Rubber Furniture Casters, etc
Catalogue free.

Geo. P, Clark, Box L.Windsor Locks, Ct.

2nd &< MACHINERY &=

. N. Y Mach’y Depot, Brldge Store 16, Frankfort St., N Y
BRIDGE CONSTRUCTION, DEVEL-

Glark’s NUISEIBSS Hllmlﬂl‘ Truck Wl]BBlS!

ICE and REFRIGERATING MACHINES

-The Pictet Artificial Ice Company (L|m|ted), Room 6, coal & Iron Exchange, New York.

to 3000 feet. We also manufacture :
thing requlred '

" this useful instrument.

Contained in SCIENTIFIC AMIIRICAN ;

opment of.—A paperby Prof. W. P. Trowbridge, giving *

- a histery of the art of building brid a
|L1ces of some remarkable historic ndg

es. Contained
in SCIUNTIFIC AMERICAN SUPPLEMENT, 637

No.
+ Price 10 cents.

Cheapest, Lightest, and Best. Madeby

P u llE's « Hardwood Split P. Co., Menasha, Wis.

$10.00 to $50.00

ness. Magic Lanterns and Views of popular snh-
- jects. Catalogues on application. Part 1 Optical.

. Mathematical, 3 Meteorological, 4 Magic Lanterns, eLc.
1.. MANA=SE, 88 VMadison Street, C lucagn, I

ELECTRIC CONVEYORS.—DESCRIP-;

! tion of two ingenious systems for the electric csrrlage
| of smaill packages. Illustrated with 13 engravings. (,on-
464. Pricel0cents. To be had at this office and fr om
all newsdealers.

per night. A

BAYE MONEY. iefore yom buy

BICYCLE or

HBend to A W, OUMP & 00, Doyton, Ohin,
furprices, O¥er 40phdp worn and 2d-hacd
M Cwveles, Hepairing and Nickeling, Hio clen,
M Guns and TFpe-Writers taken i

1ce in few minutes

FAM"-' ":E MAcHIN Price, $7. 50t0$|4()

| Circular. Dermlguy, 126 West 256th Streeh. New Yo

AN}ESTHETICS A LESSON FOR
those who use.—By J.J. Chlsholm M.D. Remarkable
cases of resusclmtlou of patients apparently dead from
the inhalation of chloroform. with methods used. Con-
tained in SCIENTIFIC AMKRICAN SUPPLEMEXN1T, No.
64:2. Price 10 cents. *To be had at this office and trom
SAMPLES FREE

i all newsdealers.
lﬂ E“Ts Loth seves, Writenow

0 NANZA po A st‘(ﬂ'T.how “’”‘C‘L

‘Write Mason Regnlator Co., Boston, for
prices on all kinds of Steam Reg lating Devices.

long with no--

To be had at this office and fromall -

erte Mason Regu]ator Co.

Boston, for ; i
prices on all kinds of Steam Regula

Emg Devices.

POLAR PLANIMETER.— A PAPER'
by E. A. Giessier, C.E., gm E ghggkl;ggrycgg?ml;fd ?[fl

SCIENTIFIC AMERICAN 5( PPLF}'\IENT No.637. Price 10 -
cents. To ke had at this oﬂice and from all newsdenlers

N. Y. l‘erecuon of this great engmeering work. With
B

STANDARD

T ypewriter

WON

Gold Medal

AND

" Silver Medal
Fur Championship of the World,

At Toronto, in open contest, August 13, 1888.
151 WORDS PER MINUTE,

WITHOUT AN ERROR.,

The above is an authentic record made by Mr. Frank
" E. McGurrin, at Detroit, on January 21,1889, on a mem-
" orized sentence, thus bmlmo all previous records of cor-
. rect work by thirt y words per minute. and placing the
- *“ Remington ” still further beyond reachofcompetition.,
. Photographic copies of certified work furnished on
application.

WYCKOFF, SEAMANS & BENEDICT,
327 Br ondwny, New York.

REMINGTON

Write Mason Ihxkulamr Caray Bonton, for
prlces on all kmds of Breum Nirulud ing Devwes

THE FORTH BRIDGE.—A PAPER BY

A. 8. Biggart, describing the method emp]oye% ugl the

g.
ures Comamed in SCIENTIFI ¢ AMERICAN SUPPLEMENT
Price 10 cents. 1'o be had at this office and

from 'xll newsdea]ers

FOREIGN PATENTS

THEIR COST REDUCED.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-

! duced the obstacle of cost is no longer in the way of a

arge proportion of our inventors patenting theirinven-
tions abroad.

CANADA,~Thecost ot a patent in Canada is even
less than the cost of a United States patent, and the
former 10cludes the Provinces of Ontario, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

The number of our patentees who avail themselves of
the cbeap and easy method now offered for obtaining
patents in Canada is very large, and {s steadily increas-
ing.

ENGIL A\ ND.—The new English law, which went into
torce on Jan. 1st. 1885, enables parties to secure patents
in Great Britain on very moderate terms. ABritish pa.
tent includes England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world. and her
goods are sent to every quarter of the globe. A good
|inventien1s likely to realize as much for the patentee
i, Knglana as his United States patent produces for
him at home. and the small cost now renders it possible
. for almost every patentee in this country to secure a pa-

;teutin Great Britain, where his rights are as well pro-
: jected as in the United States.

OTHER COUNTRIES.—Patents are also obtained

. on very reasonable terms in France, Belgium, Germany,
: Auetria, Russia, Italy, Spain (the latter includes Cuba
ana all the other Spanish Colonies), Brazil, British ludia

i Australia, and the other British Coionies.

An experience of FORTY years nas enabled the
publishers of THE SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
‘ foreign countries, and it has always been their aim to
~have the business of the:r clients promptly and proper-
ly done and their interests faithfully guarded.

A pamphlet containing a synopsis of the patent laws

i of all countries, including the cost for each, and othe

information useful to persons contemplating the pro-
curing of patentsabroad, may be had on applicationto
this office.

MUNN & ('0,, Editors and Proprietors of THE SCI-
i ENTIFIC AMERICAN, cordially invite all persons désiring

. auy information re:ative topatents,or the registry of

trade-marks, in this country or abroad. to cull at their
offices, 361 Broadway. Examination of inventions, con.
suitation, and advice free. Inquiries by mail promptly
answered.
Address, MUNN & CO.,
Publishers and Patent Solicitors,
361 Broadway, New York.
BRANCH OFFICES: No. 622 and 624 I Street, Pacific
Building, near 7th Street, Washington, D. C.

i AL E.—Canada Patent on sheet metal mtlcle

" 0 PP 0“1’“ "lT is afforded a good man
in every town and city
in the United States to either make a business for
himself or add to one already established. ™The
article to be sold is of interest to every owner of a
horse, as it lessens the horse’s liability to injury, while

. it increases his capacxty fully Lwenty five per cent.

S e

light and pro- |
titable busi- .

: road with coal oil as a fuel.
: AMERICAN SUPPLEMENT NoO.

AR Pe e ba FEoan @1 1o #2 :\{‘]llr‘i‘-.s |
LRTICAN HORSE PHUTE ),
430 West 14th Street, New Ym-l(.

PETROLEUM FUEL—AN ACCOUNT

of the Pennsylvania Railroad’s experiments with the
Ur guhurt system of burning petroleum on locomotives,
also of the experience of tbe Grazi-Haritzin Rail.
Contained in SCIENTIFIC
615. Price ten cents. -
_ To be had at this office .«md from all newsdealers.

BARREL iz

E. & B. HOLMES, -
BUFFALO,N. Y,
MODEL and g SdforCirenars,
XPEmMENTA C.E.Jones&Bre,
CINCINNATI, O,
woRK SPE"MJY. (Mention this Paper.
THE CRANK'S STORY.— BY G. H. |

Edwards, C.E. The part played by the crank in develep- ;
ing the economy of steam in_muitiple cylinder engines. |
With two figures. Contained in SCIENTIFIC AMKRICAN |
SUPPLWMENT, No. 641. Pricel0cents. ''e behadat !
thisoffice and from all newsdealers. -

€75 per month and expenses :
peaid any active man or woman to sell our goods |

AGENTS
WANTED
ON

by sample and live at bhome. S8alary paid

promptly and expenses in advance. Fullpar-
tmulnrs and sample case FREE. We mean just .
what we ssy. Addrem Ninndard Silver- H

SALARY- WAre bo.l B’nn: . ¥ ]

erte l![anon lleg
prices on al1 kinds of

Boston, for

ulator Co,
fing Devices.

team Regula

© 1889 SCIENTIFIC AMERICAN, INC.

-FJJ

()NLS 719 2d Street, Louisville, Kentucky.

LINSEE® OIL. — AN ELABORATE

paper by Jas. C. Duff, on the manuf&cture, uses, and
properties of this produet. Conhuned in SCIUNTIFIC
. AMERICAN SUPPLEMENT, No. 634. Price 10 cents. To
- be had at this office and flom all newsdealers.

The Scientific fmerican
PUBLICATIONS FOR 1889.

The prices of the different publications in the United
States, Canada, and Mexico are as follows;

RATES BY MAIL.
The Scientific American (weekly), one year

The Scientiic American Supplement (weekly). one
year,

$3.00

The Scientific Amenc«m, Export Edmou (monthly)

: one year,
The Scientific Amencau. Arcmtects and Buxlders
Edition (monthly), one year. . 2

COMBINED RATES
'I‘he Scientific American and Supplement, $7.00

The Scientific American and Architects and Build-
ers Edition, .

The Scientific Amencnn. Supplement Lmd Arcm-
tects and Builders Editio 9

Proportionate Rates fm Sw: M onths

This includes postage, which we pay, Remit hy postal
- or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

‘Write Mason Regnlator Co,, Boston, Tor
prices on all kinds of Steam itegulating Devices.
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