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struction or management. The Minotto battery is
practically the same as Daniell’s. 2. Which is the
positive pole—the earth or the cloud ? A. The earth is
always negative. The clouds are sometimes positive
and sometimes negative. 3. Why is it that a 10 cell
battery used in galvanic belt will not operate a sounder ?
Although the positive pole when set on the forehead
and the other on the tongue will burn the skin, the cur-
rent is not felt in other, even if silver is laid between
the skin and the pole. A. A galvanic belt generatesa
very weak current, which is insufficient for operating a
sounder. 4. Can I use old newspaper in dry battery in-
stead of sawdust § A. We think old newspapers packed
tightly would lack porosity.
address of any who could give me description of the
writing telegraph now tried or used in Chicago? A.
‘Write the inventor, Professor Elisha Gray, of Chicago.

(3195) C. L. asks (1) how to reverse a
small electric motor ? A. Reverse the current in the
field magnet or armature, but not in both, 2. What is
the formula for dry battery paste ? A. Dr. Gassner’s
formulais as follows: Zinc oxide 1 part by weight,
sal ammoniac 1 part, plaster of Paris 3 parts, zinc
chloride 1 part, water 2 parts. 3. Is there anything that
can be used instead of alum in the hypo bath in pho-
tography ? Alum leaves a white sediment on the plate.
A. You will have no trouble of the kind mentioned if
you will use the alum in a separate solution by itself,
after the iiypo has been washed out. 4. Please give
formula for bichromate of potash solution for hatteries.
A. Make a saturated solution of bichromate of potashin
water. Add slowly one-fifth its bulk commercial sul-
phuricacid. 5. Is there any way of preventing a Le-
clauche battery from running down when used on a
motor ? A. No. This battery is not adapted to running
motors.

(3196) W. B. H. asks : I contend with a
friend of mine that the changes going on ina cell of
battery are by virtue of the current, that they are caused
by the cwrent, while he claims that the changes are
causing the current. Which is correct ¥ A. Chemical

chemical action.

(8197) C. W. writes: 1. I have a cell of
chromic acid battery with 2 carbons and 1 zinc plate,
each 36 inches, separated ¥ inch, and immersed in
thesolution to a height of 5 inches, Please let me know
what is the resistance, the electromotive force, and the
current of this battery at its terminals, the solution
being kept in circulation ? A. A working battecy acts
as an electrolytic conductor and is in practice ot higher
resistance than the measurement. The ohmic resistance
would be but a small fraction of an ohm if measured
when not in action. When in use it would quickly
increase as the acid became exhausted. How great
this increase would be may be estimated from the fact
that zinc sulphate solutions have from 24 times and
upward the resistance of sulphuric acid and water.
Assuming the battery to be charged with sulphuric
acid of 1'080 sp. gr., the resistance would be but0°004
ohms. Polarization and exhaustion would quickly de-
teriorate this constant. The E.M. F. of such a bat-
tery is nearly 2 volts. 2. How many 25 volt 30 candle
power lamps could be lighted with a battery of 12 such
cells, the lamps being connected in parallel on a cir-
cuit having one ohm resistance ? A. The resistance of
the battery might be taken in practice at 0°05 ohm. Yor
a single lamp 14 cells would be required, arranged in
geries, 3. Whatis the rule for computingtheresistance
and current cof a battery cell of this description ? A,
Multiply the specific resistance of the solution to be
used in the battery by the distance from zinc plate to
carbon, and divide the product by the facing area of the
plates. All dimensions must be rednced to centime-
ters. 4. In SCIENTIFIC AMERICAN SUPPLEMENT, No.
792, youstate that the large plunge battery described
furnishes 4 amperes of current, is this correct? A.
Yes;underthelimitationus indicated in the first answer.
5. Please give numbers (if any) of SUPPLEMENTS con-
taining articles on domestic electric lighting ? A. See
SCIENTIFIC AMERICAN, No. 18, vol. 61, No. 19, vol. 62,
SUPPLEMENT, Nos. 603, 699. For general electrical cal-
culations we refer you to **The Arithmetic of Elec-
tricity,” which we can supply Ly mail for $1. The
general idea of supplying a lamp from a battery is this,
The voltage of the battery must exceed to some extent
that of the lamp. Its resistance should be equal to
that of the lamp for the minimum number of cells.
With this resistance it must deliver four times the
watts required by the lamp, With less resistance less
wattsare required and a higher efliciency will be at-
tained, but more cells will be required.

(3198) Reader asks: Can you tell me
whiere I can find a description of the process of prepar-
ing canvas or cotton cloth so that it is soft and pliable,
and after being decorated can be applied to the wall by
means of paste or white lead ? I have known of several
ceilings which have been treated and decorated abroad,
rolled up, and sent over here to be put up, but so far
have been unable to find out by what process the canvas
retains its flexibility after being decorated. A. Ac-
cording to one method the canvas is dyed in imitation
of tapestry. This is accomplished by rubbing the dye
into the fabric by means of brushes. Effects secured
in this way are said to rival those of real tapestry.
According to another method the work is done on can-
vas or some other fabric in oil colors thinned with tur-
pentine. The painting is also done on the canvas by
oil colors in the regular way, with the exception of the
use of an oil that does not dry hard, such as poppy oil
or some of the drying oils with a very slight admixture
of fixed oil.

(3199) W. H. B. asks: What is the dif-
ference between a modified choke shot gun and a
straight bored, also what is the difference between a
modified and full choke, also what difference would
there be in their shooting qualities # A. Straight bore
is what its name means, a perfectly straight and cylin-
drical gauge in the bore. A modified choke bore has
the muzzle slightly drawn in on a taper to prevent scat-
tering of the shot. A full choke is only a little more
80, or the extreme amount of choke that is allowable,
Choke boring of any degree is made to control the scat-
tering of the shot by impacting it at the moment’ of
leaving the gun,

5. Can you give me the ;

~one if I can, on account of their less cost.

1
; difference in the winding of the coresof a 5 ohm and
action starts the current, and the current increases the

(3200) G W. R. asks: 1. What can I
mix with powdered black oxide of copper (commercial)
to form it into cakes for battery purposes, and how is it
solidified ¢ A. Powdered black oxide of copper is usu-
ally solidified by heavy pressure. 2. How can I make
a good conducting cement for electrical purposes ? A.
Electrical soldering. Lead, soft solder, and carbon are
used as conducting electrical cements. 3. I saw a Bu-
linger receiver, and the helix on the outside was wound
with bare copper wire. What advantage is this ? A.
The copper wire referred to is icsulated by collodion or
some kind of varnish. 4. Whatis the Gower-Bell tele-
phone, and how constructed ? How are receivers con-
structed to bring out sound for audiences on long dis-
tance ? What is the Edison megaphone and how con-
structed ¢ A. The loud-speaking and Gower-Bell tele-
phones are described in Prescott’s work on the tele-
phone. Edison’s megaphone is simply a combination
of large speaking trumpets and ear trumpets.

(3201) F. C. M. asks: 1. Which is the
best material with which to constructa 6 foot sewer
134 miles long, tunneled under a hill 200 feet from the
surface, cement, concrete, or brick, and which is used
the most ¢ Cement is worth $4 per barrel, here in
Seattle, and sand and gravel in abundance. Sewer
brick are worth $10 per M delivered on the work.
Which is considered by men of experience in that busi-
ness to be the most practical, a cement or bricksewer ?
A. For a sewer of dimensions you state, brick set with
cement mortar is best. 2. Can you refer me to any
cities which have constructed cement sewers? A.
New York, Brooklyn, and nearly all the large cities, If
the tunncl you mention is to go through earth, the work
might be easily executed by means of the Beach pneu-
matic shield.

(3202) N. N. asks: Will an auxiliary
magneto-electric or extension bell work on a line 138
miles long, having perfect connections all around, with-
out the aid of the regular magneto ? I dcsire to use
What is

ad0 ohm? HowcanlI tellthem apart? A. By the use
of a relay and battery you can ring your auxiliary bell.
A 5 ohm magnet is wound with coarse wire, while a 40
ohm magnet is wound with fine wire. The safest way
to distingnish the magnets i8 by the maker’s mark or
by actual measurement,

(3203) E. B. N. asks (1) if it will hurt
geological specimens to wash them in soap and water to
take off thedirt. I didn’t know whether the soap would
affect their color ornot. A. Asa rule it will not. 2,
Will you tell me of some inexpensive but good solution
to erasewriting ink, and which will not hurt the paper?
A. Equal parts oxalic and tartaric acids dissolved in
water. Javelle water may be used also.

(3204) R. F. writes: I desire to ask a

few questions relative to the tang. galvanometer and

- et of coils described in‘* Experimental Science:™ 1.

‘Would it be at all advisable to use a 2 inch needle with
a 5 inch pointer ¢ A. Thelength of the needle depends
upon the diameter of the galvanometer coil. It should
not be longer than one-twelfth the diameter of the coil.
2. What gizes of German silver wire should be used for
coils ? I desire to make a set running from one-half to
one thousand ohms, If you have not the data, where
can get it ? A. German silver wire has a resistance
ten times greater than that of copper. You can readily
determine its approximate resistance by comparing it
with copper.

(3205) D. M. D. writes : Will you tell me
if there is any such serpent as a hoop snake? We have
had quite an argument about it, but I can find no such
snake in my dictionary. Also please tell me the mo-
tion it has in propelling itself forward. A. The hoop
snakeis a myth. The common milk snake progresses
by forming a series of long loops which sometimes bear
some resemblance to a hoop. It never takes its tail in
its mouth and rolls, as some believe, See Col. Pike's
article on ** Hoop Snakes,” SCIENTIFIC AMERICAN, Vol
61, page 344.

(3206) H. D. A. writes: I have con-
structed an electric motor as described in SUPPLEMENT,
No. 767, but find instructions do not say how wires
should be connected, and I am unable on that account
to complete. How should the connections be made be-
tween poles of field magnet and to armature and com-
mutator # A. Connect one terminal of the field magnet
with the battery, connect the other with one of the com-
mutator brushes, and connect the remaining commu-
tator brush with the battery. If the ficld magnet is
wound with fine wire it may be placed in a shunt, i. e,,
its terminals may be connected with the brushes and
the brushes with the battery.

(3207) E. B. H. asks: How are bricks
enameled, and whatkind of enameling is used ¢ What
coloring matter is used to variegate the colors ¢ A. En-
amel for hricks is composed of powdered flint glass 260
parts, carbonate of soda 41 parts, boracic acid 12 parts.
The face of the brick is sized with glue gize, the enamel
is then applied in solution, and fused in an oven. The
enamel is colored with the mectallic oxides. We refer
you for further information to ** Bricks, Tiles, and

: Terra Cotta,” by C.T. Davis, which we can mail you

for $5.
(3208) F. B. asks : I would like to build

a vehicle of some kind, and [ would like to put some
power to it. Can a motor about one horse power or &
little more be run by a storage battery ? If so, how
much room would it take up, and what would it cost to
run ? A. It requires about 8 cells of storage battery for
a horse power, and this power is hardly sufficient for
running a vehicle on an ordinary road. Such vehicles
have been used experimentally, but none, so faras we
know, have been in practical nse. Better use steam. It
is cheaper and better in every way.

(3209) W. M. writes: I would like very
much to know if there is a way of finding the voltage
and amperage of a battery, without using the expensive
instrument called the voltmeter, etc. # A. You can as-
certain the voltage by comparing one of your cells with
a cell of gravity or Dauniell using a high resistance gal-
vanometer, Theamperage is determined by dividing
the electro motive force by the resistance.
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(3210) H. M. S writes : In your number !
of July 11, 1891, in Notes and Quenes, No. 3135, M. 8.
S. wants to knnow what will prevent the trouble of
lime being deposited in a copper tea kettle, when lime
water is used. Tell him Lo put an oyster or a mussel |
ghell into the clean kettle, and the lime will prefer the
shell to the copper. When the shell is loaded, take it
ont and break off the lime, or pnt ina fresh one. That
is an easy way.

NEW BOOKS AND PUBLICATIONS.
Hay Fever and Rose Colds.—The July

number of ¢ Wood’'s Medical and Surgical Mono-
graphs,” price $1 a number, published by William
Wood & Co., of New York city, has an interesting
treatise of eighty pages by Sir Morell Mackenzie on hay
fever and its treatment, with a chapter on rose colds, -
from which it appears that the cause of thisdisease is |
theentranceinto the eyes and air channels of those !
predisposed to the ailment of minute particles of vege- i
table matter from grasses and plants in flower. Some |
of the grasses the pollen of which is most productive of :
hay fever are illustrated in the article. Although, |
it is said, hay fever too often excites ridiculeratherthan :
sympathy, the distress it occasions is declared to be
very real, although the sufferers are ** almost exclusively
persons of cultivation, the male sex being more
liable than the female, in the ratio of about three to
one. Two other elaborate papers are included i m this

the Bones and Joints,” by Dr. Fedor Krause, of
the University of Halle, and * A Study of Mallgnant
Disease of the Upper Air Tract,” by Dr. F. H. Bos-
worth, of the New York Bellevue Hospital Medical
College.

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 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, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 21, 1891,

AND EACH BEARING THAT DATE.

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

Adding machine, W.F. Lawrenz
Air brake, W.'[. Bothwell.
Air brake, R. E. Marshall...
Air cooling apparatus, G. W Smj

. 456 419
456,247
456,1

456,444

Alr or other %seoua bo dies, compo ~
Dressor for C. Sergean . 456,165

Atomizer, H Robinson. .... 456,200

Auper, well, J. Goar, 456,486

Axle boxes, dust guard for car, A. L. Cushman 479

Bag. See Mail bag.

Baling press power, E. C. Sooy.. 456,239

Barometrical rose, L. M Perveil..

Basin, hand, J. J. W

Berths, curtain for sleepmg car TH.H. Sessions... 456,292

Bicycle, H. C. Goodrich 456,217

Bicycle, w. Stiliman, Jr . 456,387

Bicycle support, E. I, Hathaway. . 456,411

Bicycle support, F. G. 'I‘aylor 456,348

Blind, window, A. P. Heidt.. 456,306

Block. See Paving bdlock.

Board. Sce Game board.

Boiler. See Steam boiler.

Bolster, sham, O. A. Hanford.....ceeocviseiierunnn,s 56,410

Boots and shoes, manuiacture of, Jones & 456,379 |

Bome and stopper. Mackie. . 4

Bottle case, V ’I‘hlemeyer ;

Bottle fllling Ilp\ ratud, W, Jr., & S. S. Chllds
Bottle xtu{:;‘l‘r 1

Bowling a lt’ry ru

Box. Soe Watch movemem box.

456,436 |

456268‘

1. P. Dunha;
Bread cutter, 456,440 |

Brick and tile cuttmg machi

Bndsze, E. Thomas...... 456,501 |
Brush, flesh W Wilso 456,230 |
Buckls, . M. Guilbert, 458 '
Buckle, suspendar, F, H. Richarda 456,523

Bulldmg, !Tn*pr(mf W.Orr. .. ccoveennn
Buldings, construction of E V. Johnson
Burial casket lid, L. K ...........
Butter making mac me O Andersson
Butter worker, D. W. Curtis......
3utton, Butler & Stockton.

] J. Hi
I

Candies, apparatus for
Canopy tap, {3. W. Scott..
Car brake, 3. L. & E. A. A
Car brake, Burch & Wmtree
Car brake, strect, J. M. Gropp.
Car, cattle, F. E. ‘Canda.,...

Car construction, H. H. Sessions.
Car coupling, W. Brown..
Car coupling, M. Hall

Car coupling, W. Schroeder. . 456,526
car coupling, Westbrook & Cook. 456,509
Car door, H. Jordan........... 456,537
Car door, grain, W. F. Lyo: .. 456,381
Car motors, switch for electrlc, .. 456,
Cars, dust guard for railwa vy J. 0 Beazley .. 456,371
Card feeding machine, 456,212 ;
Carpet fastener, stair, W. Collms 456,285 |
Carpet raveling machine, J. ¥ Kieswet 456,147
Carpet stretcher, C. H. 1 fur‘lh [ 456,491

Carpet stretcher, J. W Rounkl
Carriage, child’s, M.*Herz.......
Carriage top Jolnt F. Van Patten..
Carrier. See Cash carrier.
Cart, road, W. A. Paterson
Cart, road, Spencer & Kitchel..
Case. See Bottle case. Cell case.

Cash carrier, S. J. Besthoff.............cooiiiien ... 456,39
Casb indicator and recorder, E. A.Dobbins. . 456,287
Cash register, W. F. Lamb..................... 456,
Cash register and indicator, G. Boemermann

Caster, L. Gwinner
Caster, G. L. Winghip
Cell caae,E C. Bower

A. Moonelis. .
Clgarette machines,

456,
45631

456,192
1l 456,333 ¢

oufie .
Clgareu,e mouth plece, Kerngood & dm:
Clamp. See Jeweler’s clamp. Sash cord clamp.
Clasp. See Suspender clasp.

|

Cleaner. See W mdow cleaner. |
Clevis, Fu M. BIrOWI. « uvueuuiieiiiteeneneseimssesanes 456,473 |
Clock movement secondary electric, B. Haber- |
Closet See Cremator closet
Clothes line reel, E. G 1’ ...................... 456.157 !
Clutch and swivel support. riction, E. R. Lock- 563.3
Clutch irlcuon. . H. Brightman. 456534
Coal sizing and cleamn%a achine, 8. Thomas.. 456,448
Cock and coupling for barrels, etc., combined

E.Murray......... veen 456,367
Cock, filtering, H. E &242
Cock, sirup fountain, Park & H. 159
Cocoanut husks, treating J T. Davis. 456,241
Coffin fastener, C. A. Conkln......cc..... . 456 401
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. Crane, hydrauhc, E. Graves
: Crane, hydraulic trave]mg. E. Graves,
i Crane, traveling, V d

* Draught, device Yor creatmg, C. H. Scharar'.

- Elastic woven fabric, €.
: Electric cable conduft, M. Delaf
5Electric conductors, flexible cond t fo

* Harrow, wheel, B. A

. Harvester, corn, E. M. Wilco.
! Harvesters and mechanism f

Tlitehing strap, Young & Maranvﬂle

' Horse rake teeth, guard for, J. A. B0y .2(113
Horseshsunshade ior, Stéiner......... 456,1
Horseshoe, nailless, A Gralnger 456,487
Hot 8ir FeRIBter, J. H. REEBC. . 1..unssnnrsssssnrensss 456,620

: Iodine, obtain

Imer
386 Lamps, wick raiser for central draught. J.C.M

Lathe
: ,Jathes cutting-off tool for, W. Tucker.

Collar fastener, breant, J. J. Turner. .
Colors, manufacture of az0, R. Greville

Williams (r)
Commode, J. Speed..
Condenser, 0il extractor, and feed water heater,

combined steam, F. BAUET. ..vuv.erzenernrnrnnens
Confectioner’s dropp\ng machine, J Beutel..
Confectioner’s machine, A. W. Par .
Copper matte, treating, P. Manhes .
Cop}n}x{g gﬂds moxst, receptacle for keeping pres

Corn sheller, J A Adams
Couplmg See’Car couplin

Cremater closet, P.J. Kraetsch....coovivinnns arene
Crusher See Stone crusher.
Cultivator J. N. Stanle
Cultivator, disk, Head
Cultivator 'teeth, clamp tor the attachment ot D.
E. Barton.......coocvviineiezieiiians
Cultivator, walking, Stevens & Swart
Curﬁanéhregnlators operating mechan
Curtain roller, T. V. Maxedon
Cutter. See Bread cutter. Fe
Cylinder engine, revolving, C G
i Dental engines, mandrel
Dental plugger, D. E. Cou .......................
Digger. See Posthole d;gger Potato digger.
Distance instrument, S. DavVisS.........cc coveeeennns
Ditching machine, Renshaw & Clanahan’
; Door seaurer, C. D. Davis................
Double contact swntch ’1‘ H. Lovell..
Dowelpin, M. J. And

Draught regulator, J. M. Adolphus..
Dress form, T.Lebel.........c...cooeunun.
Dl for drilling square holes, Hutton & ni
Duplicating machine, Morgeneler & Bergeron

8. Wiley..
Electr0~therapmmc apparatus, E. Grauert

vator, G. L. Gilbert.....................
Elevator and conveyer, C. H. Phillips
Elevator and conveyer, Phillips &
Elevator door operatin
Elevators, controlling
Engine. S

eymour .
device, J. Wallenstein...
evice for, N. C. Bassett..

ee Cylinder engine. éas engine. Gas
Rotary

Ol’ Vﬂp(]l’ cngine. Pumping engine.

Expandmg stoppes aigh

Bxplosive and making the same,
NODCL. - evtriiiiti i iiieiiiiiiisiiiisenenrassenanans

Fabric. See Elastic woven fabric.

Feed cutter, J. McKenna.

Feed trough, Boll & Reed

Fertilizer distributerand wheelbarrow, combined,

FbJ.M ngpatnck,‘.......h...‘.f. ............. e 456,418
iber ‘an apparatus therefor, separa mg.
McGrath & fp v . 466,155

Fiber separating machme. McGrath & Smith..
Filter, J. A. Bowden
Fire escape, 1. H. Athey!
Fire escape, J. Berﬁ
Fire escape, H. liss.
. Vierege

Fire escape, H.

Fire escape and extensi ladder, hydraulic,.] H
McPartland.. .

Fire extmgmaher.automauc T. G. Turner.,

Fire extmgmsher for car heaters. S.H Harrlng-

TNEET.
Flask See Moulder’s flask.
Fly trap, J. Reinmann

Foot, artificial, J. F. Rowley.. . 456.206
Ferce accumulat r, W. Schrader. 456,525
Forge, J. & P, Delangie.. 456,232
Frame. See Table frame,

Furnace. See Ore roasting frame.
Furnace, W. H. Bradley

Furnaces fascenmg for the doors of, 8. Dar.
Gauge. See Sewing machinelap seam gauge

: Gauge, G. A. Hindes weee.. 456,331
Game oard, C. E. Swaney .. 456,171
Garments, manufacture of sewed, C. P. Borton. .. 456.467

Garments, manufacture of sewed, S. Borton...... 456,468
Gas, appamtua for the manufacture of coal, J.

10tt. . 456,140
Gas bnmer for cookmg Stoves or ranges, T F.

Down . 456,139
Gas emzlne Coffield & Paxsoun. 456,284
Gas or vapor engine, Rollason & 456,

' Gas pressure equalizer, K. J. Sm 496,
Gate, C. W. Thompson' 456.

: Glucose or sugar, manufacti Y 81
Gong, automatic, ¥. M. Farwell 456.482
Grain, scourlng and fanning mill for cleaning, C.

RUBS. ..oeiiinii e e eiie e iaiaaes .. 486,201

_ Grate, recmrocatmg. H. S. Williams 456,457
Grates, Shaking attachment for rockmg. W. L.

Morris . 456,244
Gun lock, Z. W. Shields.. 5, 164
Harrow, H. Breiding. 3.
Harrow, E. Merrill.

Harrow, A. J. Nellis

Harvester, corn, D. S.

same, picker stem for cotton, G.
Hat conformator and stretcher, A,
Hay loader, Punteney & 800y..............
Heating apiuratus, hot water, J. M, Thayer
Hinge, spring, Nickel & Zattan

Dénzer.

; Hod, mortar, C

{ Hoe, J. H. Garner........

i Hoi st, travelmg, S. A.

Hmstmg apparatus, A. L Hltchcock .

i Holder. See Paper holder. Sewing machine bob-
Em case holder. Splasher holder. Umbrella

older.
Hook. See Snap hook.
Horse checking device, S. Freeman..

Carlson .........

House. See Portable house.
Huller. See Seed huller.
ce creeper, L. Lamborn..........
ncubator, Frey & Wayne
Indicating, registering, and adding mechamsms,
locking device for, C. W. Weiss
Indicator. See Casb mdicator.
Insnlx:‘llat&d contact for electric switches, O. 8.

. H.
Iron, manufacture of
Ironing table, W. E.

; Jeweler’s clamp, A. L. Scudder 164
; Jewelery, manufacture of plated stock for, J. S.
Palmer.........cooiiiiiiiiieetiiiciteiesaececananns 456,314
Joint. See Carriage top joint.
Kitchen cabinet, J. PECOTd.......c.cvveuerineennnss 456,160
Knit tabrlcs, manufacture of articies from cut, S,
= 10 8 o F T, 456,470
Knit goods, preparing ribbed bands for attach-
456,469

ment to articles made from, S. Borton.....
Knitting machine, circular, J. Bennor... .
Knitting machine, circular, W. R. Johns
Knitting machines, cylimier for, A. McMichael
Lacing studs, mould for covering the heads ot

7 R,
Lamp cut-out, e c, W
Lamp, pocket, w. F. Fo

Lustin'%'iﬁa'c'ﬁiﬁé; G Sining T g 5b .....
or turning handles, automatlc.w Sny-

Leather dressing machine, M. & V. Martin
Light. See Search light.

Loader a.nd ress, combined, D. 8. Fisher..........
Lock. lectric lock. Gun lock.

[,ock washer M. P. Wilkins
Looms, doup heddie for, R. Wh
Lubricator, C. M. Everest. .
Lubricator, Mattes & Lewis

Maguetic separator, H. G. Fiske . 456,
Mail bag, E.J. Broogks.......... .
Mattress press, E. C. Rid ley .. 456,162
Measuring apparatus, tailor's, R, G. Wolff. . . 456,184
Measuring electric currents, E. Thomson. . 456,172
Metal washers, machine for making, G. S. Shimer,

456440, sso441
Millin, machmerv,H J. Woolcott 456,231

oor, Swan & Whaite

Mine
Mould. See Pipe mould.

Moulder’s ﬂask F. M. Wonders.
i Motor. See S%rmg motor.
Mower, lawn, Braun & Deck.
Mov]v)ez,'w%£ tongue attachmen
Music stand case and portmuoE e
Number registers automatic stop tor J.
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Nutthread cutting machine, J. C. G!thens
Obstetrical apparatus, F. W. P: B

Ore leaching machine, P. L. Glbbs
Ore roasting furnace, P. Ma.rle
Ores, flux for smelting or reducmg. 'I‘ Miller.

Oyster bed, a.rtlﬂcla.l A M. Willis. 00
Packmg rm% .......... 456,241

Padlock, J 427
Padlock, W. E Sparks ......................

Paint cans, etc., gate for, J. M. Mungiven..
Paper box setting up machme G. W. Glazier...
Paper holder a.nu cutting and prlntmg devtce.

combined, 8. K. Gimbel
Paving block S.E. Hurlbut

Pencil pointing machin LB 456,283
Pencil sharpener, E. ﬁl akesle ,531
Phonograph, T. A. Ed son. 456,302
l;nonozraph doll, TtA Edg L
hotographic nej ives.
lakemore. . - 456,39

Pin. See Dowel pin.
Pipe mould, F. Gandy.. 456,141
Pipe or hose couphug, G. 6,295
Planter and fertilizer distributer, Heath & Metts. 456,412
Planter, cotton, W. W. Clock.. 456,138
Plasterin composmon A. Ant 456,291
Pliers, cutting. C. Boecker. 456,352
Plow, Renshaw & Clanahan. 456,522
Plowshares, etc., device f

arkillie r . 456,197
Pole, vehjcie, Vhit . 456,181
Portable house, C. F. Hodsdon . 456,307
Post drniver, E. P. Rogers.. . 456,163
Post hole digger, J. H. Sumser. . 456,170
Potato diggcr, Prentice & Fuller.. . 456430
Poultry plucking machine, L.'J. Mellinger.. o 1552.384

Powier kegshs afety cap for. W. Mahoney..
Power. Gee Bali.g oress powcr. Wave power.
ess. Sre Miattress press.
Printez’s quoin, W. \Wickersham
Printing apparatus, ¢Zlor, T. Bickford
Printing ma.chme. . McDowell

5 56,539
'Prlntmg piates, bed for metailic, W. MacKay . 456,502
Printing presscs, cutting and feeding mechanism
TOr, Jo BrOOKB. «eieueeeierieerrieeeeessnnneesraneans 456,191
Printing presses, mechanism for cut tingor perfo-
rating variavle lengths of paper web for, J
e Btrooks ....................... Sischimens tor Jor 456,190
int ing presses‘ registering attachment for jo
.G, hedden. ....... 439

j K. Woodward
Protector Sec Screw protector.
Pumping enging, direct-acting, C. H. Atkius......
Pumping wat,eri etc Jlevice act uated by passing 4

traing for, M. Burt............coieeeeianieniieans 535
Punch\ung a nd shearing machine, C. A. Anderson. 211
attachment, ste&m H. E. Stag eene 456,346
Railway ticycle, L. G D'Homergue. . 456,215
Railway cross tie, A. E. Roberts, ., 3, 456,344
Railway crossmg. conduit, E. Sam 456
Railway, electric, R. M. Hu nte 456,514
ange Or stove, cooklng M. E 456,158
eamer, B. B. Allen 456,462
eel. See Clothes lme
egister. See Cash reglster Hot air register.
egulator. See Draught regulator. Windmill
regulator.

Revolvers, barrel catch for, J. H. Wesson..
Rheos at,J. Van Vleck..
lf Sae Packing rin,
Roller. See Curtain roller.
Rotary engine, W. G. Adams............c...0ooeeeen 456,
Sad irons, machine for makuuz semicircular
wooden handles for, J. A. Slater................
Sand band and thill couplmg. combined, G. T.
Williams. . 3
Sandpapering machme Kenyon & Williams. .
Sandpapenng machines, drum for, E. F.

... 456,179
... 456,280

,351
456,316

Auten—

Sash balauce, . Johnson ..
Sash balance. P. J. Shaeffer......
Sash cord clamp, R. Pennington
Sash cord guide, E. Alexander..
Sash, metallic, hinged, L. A. Walsworth.
Saslor door, window, J, S. Fetherson..
Saw bench guide, R. ﬁ l{rd der.
aw filing vise, A. S, Berry.. 4563
aws, machine for ﬂlln(z andsetung, C.G. Parker 456 276
awm%]machine. circular,J. Luger. 456,364
feed, F Williams. .
Screwdriver, E. Dawson. .
crewdrlver. reversible, J ‘Re |d Jr.

Screw protector. set. Walmsley 2
earch ligh E. Hadlock........... . 456,408
3eed huller, cotton, J. J. Faulkner 456,506

eparator. See Maguetic separator.
ewing machine tobbin case holder, H. 8. Shaft.. 456,385
ewing machi ne buttonhole attachment, L T,

UHON R rmrrtls clolo el s o e salvesois
Sewmg machine lap seam gauge, C. Ma.
Sewingmachine looper, Ricks & Shaf
Sewing machine overseaming a.t,tuch

Bulley.. 456,354
Shaft beanng enberg.
Sheet meta.l, apparatus for scal
Ree: 456,340
Sbel]er. See

h
Shovel, Wright & Barrett..........
Slgnnlmg apparatus. R. J. Crowley
Sleigh knee, E. B. Wi

Smoothmg ma.chme. T. M. Milton .
8nap bhook, J. Cla IK‘
Sock or stocking,

L. Cartledge. .

Soda alum, manufacture of, F. M & DD

Spence . 456.294
Sodawater apparatus, G. O. Rennerfelt .. 456,161
Sole machine, Heys & Bresnahan. .... .. 456,4
Speed governor, H. A. Bn]lard 456,3
Speed governor, F. F. Landi8..........cvvveerienaese 456,1.
Splnnmg and twisting machlne. ring, F. o0

anke
Splasher holder, Lunn & Shafer.

Spring equalizer, M. T. Foster 456,406
Spring motor, H. H. Wilbu . 456,455
3quare and p]tch board, J H ‘French . 456,216
table floor, R« W. Mc Lau 56,274

3 456,27
Stamp and file, combined cancelmg. ‘C. M. Powers 456, 429
Stamp, hand, W. R. Kennedy.......cccevveeiinninnee
tANCHION, L. E. GIAZIET. .vnnenrnnnnesnennesenenesnos 456.269
Stand. See Music stand.
taple forming and setting machine, J. Howen-~

BUDC T . T « e - T ozs T 5155 ST o ciiiaisiss [ wo « ¢ S5 018 456,415
Stave bending machine, F. & J. Brenner. . ,135
Steam boiler, F. F. Landis. 456,149
team boiler, J. Mahoney. 456,365
team trap, F.G. tProcunier. 456,619
tone crusber and pulverizer, R. D. . 456,304
topper See Bottle stopper. Expanding
Stove. ‘A. G. Dee.. 456,357
Stoves, construction of 456,223
Strap. See Hitching str&p
Suspender clasp, A. Bernstein.... . 456,465
Switch. See Double contact s
Tacking machine, C. Sinning.. . 456,226
Table. See Ironing table.
Table frame, knockdown, F. W. Goedeke .. 456,377
Thermometer, J. Kent.......cc.coevveererannernncanen 456.417
Thlll couplings, anti-rattler for, Phillips & Day- o
........................................ A
Tie. See Railway cross tie.
Tire splicer, adjustable, A. K. Stone 456,169
Toaster, W. 8. McMillan...........

Toe weight, J. G. Henderson
Tongue support vehicle, Allen &aSandhofer
Tool, combination, W. D. Arnot............
Tool or lmp]ement foldmg. E. H eehan

Tools. devrce for the automatic rotatlon of H.

456,152

‘orpedo marme.A w. Savage
[oy, R. Seh ke

‘ransplanter LA, Whltmore
P Fly trap. Steam trap.
ley,J E.Kinney et . ......ccoeviuiiiecinasanans
'[‘rolley wires, connector and support for, S.H.

T
Trough. See Feed trough
Trousers, I. L. Mor
Truck, extensmn ladder. A. Ruthenberg
"russ, Milliard. .. ....ovvviieernninnonnns
ypewrmng mac Jine. J. M. Fairfield
i I‘ypewrmng machine, H. E. Payne..
'ypewriting machine, G. G. Prentice
Typewriting machine, G. W. N. Yost
Umbrella or parasol, C. H. Ely et al,
9mbrel]a holder, C. M. Van Orman.

--ng

Valve, steam en
Vapormn and
or, avis. .
Veneer dish machme Fer
Vesvs‘elhstdevlce for supplylng wat.er to, N. T.
1t1
‘Wagon, dumpmg, J. M. Stoner.......
‘Wasber. wasber,

456,174

. 456,510
. 456,483

. 456,320
456,3

ine, F. D.
eeding hydrocar

hing machine, B. H. Hecht. ... 456,145
hing machine, M. Josephson.. o
hing machine, E

.G. an%meyer

hing machine, G. Smit) 456,445
hing machine, D. K. Wright 456,370
Wa.tch hands to cards, device for securing, N. P. 45635

oy,
Watch movement box, H. E. Duncan.
Water closet tank valve, F. A. Wells..
Waterelevators, device for tilting buck

le; o0
Water whgee D. Culver.. . 456,402
Waxmflthread wax pot b¢

Campbel).. 456,536

Wave power, H. Commandoer .....
Welding by electricity, J. H. Bassl
‘Welding, methed of and app aratus £
L.V xegand.......... -
Wheel. See Water whe:
Wheel, H. C. Goodrich.... ....
Whip button, J. E. Hayward.
Windmill regulator, C. Barne:
Windmill tower, J. Detlef
Window, J. Bullinger..
Window cleaner, J. 0. C
Wmdow shelf and bracket, c

ere coxllngBma
Wrench, 8. Boothroyd
Wrench, H. J. Gilcher....
Zigzags, ‘machine for forming. ‘W. M. Bold..

DES1IGNS.

Badge, J. H. Whltehouse
Box.d F

Jewel settlng. N. IA. Ripley.

Match safe, T. G. Adams... 20,
Shoe pattern, J P. Eaton 20,953
Spoon. B. Marsh....... 20,948
Spoon, H M. erght 20,959
Spoon, etc., W. H. Ja 20,956
Spoon, etc., B. Pol 20,961
Spoon, etc., A. We: 20,960
Stove, vapor, T. Joh 20,957
Tape, C. Sisson.. 20,958
Tea canis w. ,951
Window 1. |
TRADE MARKS.

Antiseptic, Pasteurol Chemical Co.. 19,897
Antiseptic, D ull & Co. 19,908
Bitters, J. Taiford.. 9,803
Champagne, Veuve Pommery, Fils & Co 19,901
Cigars, J. B AN, . 8. o e L ) 9,804
Coats, men’s and boys’, J. A. Tucker.. 19,918
Flour, wheat, R. T. Da w8 Ml]l Company. . 19,890
Hair curling Jotion, B. Westervelt 19,902
Hats, soft and stiff felt zmd cloth. Baiiard, Webb

& Burnette Hat COompany.........cceeeeeuen.nn. 9,908

Ho% anlc]l chicken cholera, powder for, R. E. Eve-

L noleum. Lyon, Hall & Co

Iotion for the face and hands, J. A Smit

Medicated congh drops, Iozenges, or confec! ons.
C. B. Welch..

Medicines, line of proprietary, J. C. Litzelle
Paint, aspimlt. W arren Chemical and Manu:
ing Company
Pmm, mineral, Coat,es & Pu
Pulp grinders, Scott & Roberts Co
Remedy for chills, Lemon Chemlca] Com
Shirtings and fine cambncs . Whitin
turing Company..
Sllver. flat, and table | 5
goap Cura Regia Medicine Co.
teel castings and other like forms, J. ¥. Hal

9,904
19916
Enmu'

19,910
9

Tea, Chinese, E. A. Zatarain. . 19,913
Tin and terne plates, J. D. Thomas & Co. ,909
Tin plates, Fairwood 'fin Pls.te Company..... 19.9 , 19,920

Tin plates or roofing tin, W Gllbertson & C

DAILYE oo oizte o oifole sToe sTgainisle o o sloloiiore st Sorickare ood L 9 914 19,915
Whlsky W. 8. Hume & Co. . 19,906
Whisky, C. H. Ritter & Co ¥ 19.898

A printed copy of the specification and drawing of
any patent in the foregoing list, orany patent in print,
issued since 1863, will be furnished from this office for
25 cents. In orderlng please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents maynow be obtained by thein-
ventors for any of the inventions named in the fore-
fom g list, provided they are simple,at acost of $40 each.

£ complicated the cost will be a little more. For full
instructions address Munn & Co., Broadway, New
York. Other foreign patents may also be obtained.

Woverfisements.

Inside Page, each insertion - = 795 cents a line
Back Page, each insertion - - = « $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, a8 the letter press. Advertisements must be
received at Publication Office a8 early as Thursday
morning to appear in the following week’s issue.

USE ADAMANT WALL PLASTER

1tis Hard, Dense, and Ad-
hesive. Doesnot check or crack.
It is impervious to wind, water,
-and disease germs. It dries in a
few hours. It can be applied in
!any kind of weather. It isin ken«
eral use. Licenses granted for the
mixing,using, and selling.

Address ADAMANT MFG CO

9 E. Genesee St.,
Syracuse, N. Y.

Patent Funt Power Machmer
Complete Outfits.

Wood or Metal workerswithout steam
power. can successtully compete wn.h
the large shops, by llSlIlvillg our

LABOR SAVI nclnnery,
latest and most lmproved for practical
shop use, also for Industrial Schools,
Home Training, etc. Camlugue free.

Seneca Falls Co.

695 Water Street, Seneca. Hs, . Y&

VW ANTED
SECOND
HAND
ENGINE
LATHE

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goesinto all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the adverticing agent intluence you to substitute
some other paper tor the SCIENTIFIC A MERICAN, when
selecting a list of publications in waiea you decide 1t i8
for your interest toadvertise. This is frequently done,
for the reason tnat toe agent gets a larger eommission
from the papers having a small circulation tbanis allow-

ed on the SCIENTIFIC AMERICAN,

For rates see top of tirst. column of this page, or ad-
dress MUNN & CO.. Publishers,

361 Brondway. New York.

To swing not less than 30 inches.
Must be in good order. Would pre-

full particulars,

Malvern Lumber Co.,

MALVERN, ARK.

fer to exchange for small Forsaith |
lathe, 20 inch swing. Address, with | STENCILS, STEEL NAME STAMPS, STEEL

PROPOSAL.
U S‘

Engineer Office, Boston, Mass. July10,
1891, Sealed proposals, in t,rrp]lcat wrll be re-
ceived & this office until noon of ust 10, 1891, for

dredging from Chatham Harbor, Mass., 1 000 cubic ydrds.
more or less, of material. Attention is invited to the
Acts of Congress approved Feb. 26, 1885, and Keb. 23,1887,
€ 332, and Vol. 44 page 414, Statutes at Large.

For fuil mforma.tmn %\p
8. M. IELD Lieut. Col. of Engineers.

A NEW EDITION OF

Tha Sniontifie Amenioan Reforants Dook

This attractive little book, of 150 pages, embraces a

great variety of information useful for reference in the
ouse andworkshop. It contains the last Census of the

U. 8. by states and counties, and has the area of square
miles in each state and territory, with tables of the oc-
cupationsand the number engaged in each kind of busi-
ness; lists of cities having (0,000 inhabitants: all the
statistics being compiled from the 1890 census; the
United States patent laws, with directions how to obtain
patents secure caveats, trade marks, design patents
and copyrights.

The book contains tables for calculating the horse
power of steam engines, and other informationuseful
and varied. The matter crowded between the covers
of thig little 150 page volume cannot be obtained from
any other source. Price 25 Cents. May be had of
newsmen or by mail.

IMUOININ & CO.
Publishers of SCIENTIFIC AMERICAN,
361 Broadway, New York.

PATENT TEAl\I-P[PE CASING

—FOR—
3 Underground Steam Pipes

A. WYCKOFF & SON,

116 East Chemung Place,
ELMIRA, N. Y.

GYMNASTICS FOR GIRLS. —AN IN-
teresting account of the course of instruction given
at the Berkeley Athletic Club for Ladies. With 18 illus-
trations. Contalned in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 753, Price 10 cents. To be had at this
office and from all newsdealers.

wg ODEN TANKS _

wrrtﬂ lNﬁ

Two staves removed to show lining
between inzide and outsde staves.

LALDW:L._

L:JU:'SVM_I_E Koy.

DEVELOPMENT OF AMERICAN
Blast Furnaces. with special reference to large Yields.—
By James Gayley. A description of some of the princi-
pal blast furnaces in the United States. showing the
changes in design and practice by means of which cx-
traordmarv‘; largeglelda have been obtained i n the last
d: gures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 276. Pricel0cents. To
be bad at this office and from a.ll newsdealers.

Useful Books!

Manuf&cturers. Agriculturists, Chemists. Engineers. Me-
chanics. Builders, men of leisure, and protessional
men. of all classes, need good books in the line of
the:r respective callmzs Ourpost office department
permits the transmission of books throu h the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circulationat the office of this paper. Subjecta
ciagsitled with names of author. ersons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO., 361 Broadway, New York.

The Sehastian-May Co.

Improved Screw Cutting

Fowor Lk L LI

Drill Presses, Chucks, Drills, Dogs‘

and Mauachinists’ and Amateurs

Outfits. Lathes on trial. Cata-

lugues mailed on application.

1635 to 167 Highland Ave., &
SIDNEY, OHIO.

A hlet of information and ab- /i
stract of the laws, abomug How to,
Obtain Patents, Caveats, Trade,
Marks, Copyrights, sent free. /8
Address MUNN & CO. 408

361 Broadway,
New York.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

85 Speed, Comfort and Safety,
AGENTS WANTED.
Large Wllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO,,
STAMFORD, CONXN.

Figures, Alphabets, Burning

Brands, and Log Hammers,

Printing Dies, Brass 8igns, Door

Plateﬁ and Sea)

BELLOW S & KON[GSLOW
134 Sen eca St..Cleveland, O.

il

Steel Name Stamps, 1-16, 3-32, 1-8, 15 cents per letter.

ELECTRIC POWER TRANSMISSION
in Mining Operations—By H. C. 3paulding. A brief
presentation of some of the work already done toward
the application of electrical apparatus tu mining pro-
cesses, with some vractical suggestions and statements
from those who have had personal experience in the
operations of such apparatus. wWith 2 illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

783, Price 10 cents. To be had at this office and from
all newsdealers.

VanDuzen’a Pat.l.oose Pulley Oller

Highest Indorsements,
A Enviable Reputation,
Scientific Pedigree.
A two years’ test by conservative
manufacturers of national reputa-
11l tion has shown it to be the only per-
Ject Lubmicator for Loese Pulleys in

use. Prices very reasonable. Send
for our ** Catalogue Number 55."

VAN DUzEN & TIFT, Cincinnati, O

© 1891 SCIENTIFIC AMERICAN, INC.

“Improvement the order ot the age.”

THE SMITH PREMIER TYPEWRITER

Important Imurnvemems

All the Essential Features greatly perfected.
The Most Durable in Alixnment.

asiest Running and Most Silent.
All type cleaned in 10 secends without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A,
S8end for Catalogue.

RAILWAY & STEAM FITTERS SUPPLIES

Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN 3. URQUHART. 46 Cortlandt St N. Y.

SOME APPLICATIONS OF ELECTRIC

Transmission.—A lecture by F'rank J. Sprague, delivered
1 the Sibiey College course, explaining the various
metbods of transmitting eunergy by electricity and the
operation and guverumenr, of motors, and reviewing
some of the many applications that have been madein
this line. With 14 illustrations. (‘untalned in SCIEN-

TIFIC AMERICAN SUPPLEMENT, Nos. 207, 708, and
709, Price 10 cents each. To be bad at this office and
from all newsdealers.

ESTABLISHED 1846.
The Most Popular Scientific Paperin the World

Only $3.00 a Year, Including Postage.
Weekly—32 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity. Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed.
seldom goes astray,but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
_—
THE

Scientific duerican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size.
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly.and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Wseful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archsology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-

| facturing Industries, Sanitary Engineering, Agriculture,

Hor*iculture, Domestic Economy, Biography, Medicing,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and describedin the SUPPLEMENT.

Price for the SUPPLEMENT for the United Statesand
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one yearfor$7.00. Singlecopies,10 cents. Address and
remit by postal order, express money order, or check,

MUNN & CO.. 361 Broadwpy, New York,

Publishers SC¥ JTIFIC AMERICAN.
— 2

Building Edition,

THE SCIENTIFIC AMERICAN ARCGHITECTS’ AND
BUILDERS' EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, richiy
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modernarchitectural construction and allied subjects.

A special feature is the presentation in each number
of a variety of thelatest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, 8heets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all newse
dealers. $2.50 ayear. Remit to

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

Edco System.

Complete Flectric Light and Power Plants. Electric
Street Cars, Accumulators, Dynamos. Oldest and
most experienced Motor Co. in the world.

THE ELECTRO DYNAMIC COMPANY,

224 Carter St., Phila., Pa. 44 Broadway, New York,
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