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heater for that purpose, 2. What is the chemical re- | spark visible in braad daylight, will only just move Electric machine regulator,dynamo, A. G. Water-
action that causes the pulp of an apple to become |thelever of a 20 ohm sounder which can be worked INDEX OF INVENTIONS hOl:Ise ...... e e seeeeeerne eseiesieniin 389,029
reddish when cut open and exposed to the air ? A. All | satisfactorily on one cell gravity battery? A. The Ele“’;"': nlmchmes. regulation of dypnamo, A. G.
aternouse...... ...t iiiiiiiiiiete ceravaaaan

fraiv and vegetables, when cut, expose the juice and | shock is due to extra current developed on breaking a
pulp to the oxidizing effect of the air. In some kinds | circuit which contains coils of wire. It is much more
of fruit (sweet apples for instance) the saccharine! intense than the original current on the line. 2. What
matter commences to combine with the oxygen of the:cementis unaffected by solution of bluevitriol? A. The
air at the instant of cutting. 3. What is *setting onc’s majority of cements, such assealing wax, are unaffected.
teeth on edge”? A. This is a nervous condition

caused by the contact of bitter or sour substances with .
the nerve tracks of the tongue and gums.

() B. G. W. asks: What substance
would be best to nse to fill in the decayed part of a large
tree to prevent rain from soaking in? A. Useany hy-
draulic cement and sand, equal parts, with a coat of tar
on the surface.

(3) J. F. B. asks: A good receipt for
polishing iron in tumbling barrels. A. Much care is
required in assorting iron for tumble polish, to avoid

wearing away corners and edges of small pieces by con- !

tact with heavy work. For smoothing and clearing of
ecale, use sharp sand in the tumbler, enough to cover
the castings or pieces, and coarse or fine to suit the
work. A second tumbler should be used for polishing
if the work warrants it. Use in this scraps of leather
or skivings, coarse sawdust, chips from a planing ma-
chine, etc., with charcoal, pulverized pumice, rouge or
plumbago for various styles of polish or for different
kinds of goods.
right material for your requirement.

4) G. G. G.—There is not enough dif-
ference in the cost of high or low pressure steam heat-
ing, where you require hizh pressure for power, to be
worth the attention necessary for arranging and manag-
ing two steam systems in the same house. Calling 12
square feet heating} surface in your boiler equal to

one horse power, you will need 120 square feet radiat-

ing surface in ordinary rooms, which will heat 12,000
cubic feet of space, or in this proportion for various
sized rooms.

(5 J. M.—There is no material for
springs as good or durable assteel. Hard brass is the
next best that is reasonably cheap. You can buy the
hard rolled brass in shects or strips through the brass
trade. German silver hard.rolled makes a fair spring,
but expensive. See SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 20, * How to Make Spiral Springs.”

6 H. J. K asks: What power would
an eight foot overshot water wheel afford, supplied
from a spring that runs one gallon per minute? A. zis
of a horse power.

(7) W. E. C. asks the proper tempera-
ture for the withdrawal of engraving tools frém an oil
tempering bath. The tools are intended for cutting
sllver, gold, German silver, etc. They come hard and
have to be drawn. A. Such tools should be hardened
by immersion in water or oil fram a cherry red heat.
The drawing of the temper in an oil bath is not reliable

unless you inserta thermometer that has ascale run- |

ning up to 564° Fah. You will require a temperature
of about 450° for gravers. A far better way is to
brighten the end of the graver on a water stone and
heat 1n a spirit lamp until it turns a light brown color.
Even this is not always an indication of hardness or
toughness, as there is a great difference in the harden-
ing process, due to quality of the steel, its hardening
heat, and the kind of cooling bath.

8) G. J. D. asks the best formula or
process for coppering iron. A. Try 3 oz. sulphate
copper and 1 oz. sulphuric acid to 13§ gallons clear
water. The articles must be made perfectly clean by
pickling in mnriatic acid 1 part, water 3 parts, scrub-
bing bright or tumbling in sand. Dipin thec copper
bath for few seconds only, moving the articles about,
and rinse in hot water with a little sal soda and dry
quickly in sawdust. Thecleaner the articlesare made,
the brighter the copper coating will be. Too long
1mmergion makes the copper dull,

(9 C. C. J.—Native hematites, limon-
ite, and magnetite iron ores are used in Pennsylvania
in the manufacture of iron and steel. @ther ores, the
magnetites of New Jersey and Northern New York,
the specular ore of Wisconsin, and the Spanish hema-
tites are also largely used as mixtures for special
grades of iron and steel.
description what the value of your ore would be. An
analysis from fair average samples would indicate its
use and value, but partially. We advise you to make

fair sample lots, and susmit {o the steel works of East- :

ern Pennsylvania for trial.

(10) 8. R. T. asks the approximate

heating value, and the relative bulk, of a ton each of
good soft bituminous coal, anthracite coal, and coke
for use in cook stoves, hot air furnaces, and grates. A.
Both anthracite and bituminous coal vary in heating
value, owing to varying amount of ash, so that a
special comparison can only be made with coals of
similar amounts of combustible to the pound. The
best coals of either kind are nearly alike for given
weights. The bituminous coals from different mines
vary so muach, and the method of firing is so variable,
that the results of experimental tests do not agree, as
for instance trials on the Baltimore & ®hio Railroad
determined the evaporative effect of one ton Cumberland
asequalto125tons anthracite. @ther experiments make
bituminous coal 13 per cent more effective than coke
for equal weights.
periments on U. S. naval vessels makes anthracite 41
per cent more effective than bituminous. For domestic
purposes, as cooking and heating, the cleanliness,
durability, and convenience of an anthracite fire set it
far ahead of any other coals or coke.

(11) J. T.—The steam engine receives
steam at 212° up to 400°, and discharges it from the ex-

haust or through the condenser at 100° to 180 F. This -

difference is the loss of heat you speak of. A pound of
steam at 100 1b. pressure will expand to about seven
times its volume in doing work. Its volume is 691
cubic inches. A pound of water always gives a pound
of steam.

(12) T. D. McC. asks: 1. Why is it
that a main line telegraph current, strong enough to
give a very scvere shock when broken, or to make °

It requires a few trials to find the .

We cannot say from your’

The average of a long series of ¢x- |

(13) J. L. P. asks: Would the slack"
i from a coal mine be good as a fertilizer ? A. It might
; be of use ona clay soil, but would act mechanically, and
“afford little or no real nutriment to plants.

i (14) A. L. R. asks: Is there any rule
! for estimating the expansion of coal gas for each ad-
~ditional five or tendegrees of temperature ? A. For
each degree Fahrenheit rise in temperature, the gas ex-
pands 31y part of its volume at 32°; as an approximation
allow % of one per cent for a degree.

i (15)J. C. M. asks: 1. Isthereany metal
‘ known to science that has more affinity for gold and
silver than quicksilver? A. Atordinary temperatures,
mercury is the only available metal for gold extraction. .
2. Is there any way of increaging its aflinity for the|
precious metals, more than it is when bought out of the
stores? If so, what are they, and how are they pre- '
pared ? A. A little sodium is often added to cause it
_to amalgamate better with ** rusty ** gold.

(16) H. D. Q. writes: 1. Am just com-
pleting the 8 light dynamo described in your paper and
would be obliged to you if you will kindly give me ad-
- vice on the following questions: 1. Are lamps to be a
i low or high resistance, and of what resistance? A. The
Iresistance of tbe lamps is 50 ohms. 2. What size wire
: should be ugsed to conduct the current from dynamo to
Ilights 500 feet distant and return? A. No. 10 copper
!'wire. 3. The manner in which the machine is wound
I and connected is called what? Series, parallel, or what?
A, Series. 4. How are lamps to be connected? Is the
i inclosed sketch correct? A. In parallel, not in series,
as you have shown them.

- (17) J. M. E. asks how to construct a
i wigwapm. A. The height and size should correspond
i with your want of accommodation. A rustic frame- .

work, using small trees and hoop poles for framing
{ would be appropriate for a large or small wigwam. -
i The rough side of the bark should be ontside, all over.
To make a knockdown wigwam, the framingj should be -
lashed together with ropes or twine, and the bark tied
: to the rafters with twine. This can be done by boring -

holes through the bark and lapping the courses to
! cover the tying.

| (18) R. H. 8. asks a method of etching:
onsteel that will leave the etching a gold bronze. A.
The gilt inscriptions on cutlery are put on after the bit-
| ing in, and before the etching wax is removed, by bat-
' tery attachment ina gold solution. A superficial gilt
lettering may be produced by printing the background
of the design with gums that resist ether, and then dip-
1 ping thearticleinan ether solution of gold, or dropping :
- a small quantity of ether solution on the bright
. part with a camel’s hair brush.

| (19) B. A. G. asks if there is anything"
| with whichleather can be treated or soaked o it will ;
i not absorb or allow kerosene to pass through or pene-
trate it, as he desires to treat leather so as to use it as a
valve apainst lunkage from kerosene or inwsuline, A,
Use any soft leather that is entirely free from grease or
oil. Saturate at a heat of about 158° with a mixture of
1 part by weight of good glue to 10 parts glycerine, the
glue to be soaked in warm water until it swells and is |
soft like jelly, when the excess of water is poured off :
and the glycerine added, bringing the whole to & boil.
Then cool it to 150°, and soak the leather thoroughly. :
Hang up until cold and cut the valves.

(20) C. M. D. asks if there is anything
with which he can treat the inside of a new wood cis-
tern, that will penetrate the wood and act as a pre-
servative and at the same time not affect the water. A.
Apply melted parafline with a paint brush to thedry
wood; moisture will prevent penetration. .

(21) E. A. H. writes: The basement'
walls of my house have a coating of tar on the inside. ;
What mixture of paint can 1 use that will dry thop{

oughly on the tar? Can I mix anything with cement
that will cause it to adhere to the tar> A. A solution
of shellac in alcohol may be used, and applied like
paint over tar that is to be painted. Its high expense
prevents the application of this on a large scale. Ce-
ment cannot be made to adhere. i

(22) J. B. asks (1) whether it be possi-
ble to makea complete or partial magnetic screen. A.
i No. 2. Whether a soft iron sphere around the magnet,
! or a soft iron plate or hemispherc between the magnet
i and its armature, will answer? A. You merely replace
the armature by the sphere. The armature will be less
attracted, and the sphere will be strongly held in piace. .

23) D. E. F. M. asks: What would be
i the chemical reaction, in burring of the solidified pe-
| troleum referred to in SCIENTIFIC AMERICAN Septcm-
' ber 1, page 131, col. 22 In what sort of apparatus could
| the heated mixture be safely prepared in a small way?
iA. The reactions would involve ordinary combustion
+ of the hydrogen and carborn of the petroleum, and would
be retarded by the solidified condition of the mixture.
A glue pot would answer for experimenting with it.
It should be heated with great care, best in the open
air. If over aflame, a large pan of water should be kept ;
directly under the flame. If over a range, it should
be heated in a large pan of water.

TO INVENTORS.

Apn 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 countriesmay be had on application, and persons -
contemplating the secaring of patents, either at home or !
abroad, are invited to write to this office for prices, ;
which are low. in aooordance with the times and our ex- !
tensive facilities for conducting the business. Address
MUNN & Ceo..oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.
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. Bed. folding, G. A. Nelson ...

- Bridge gate, 1. R. Karstens

;. Cash and parcel carrier, electrical, G. F. Green....

. Cutter.

: Dampers, ratchet for stove, D. W. Roland

* Doublinx winding machine, A. Ryo..
' Draught apparatus vehicle, C. Dreher

For which Letters Patent of the
United States were Granted

September 4, 1888,
AND EAUCII BEARING THAT DATE.

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

Air motor, compressed, ®. W. Godkin . 388,964
Annunciator, electric, Crockett & Allen.
Annunciator, magnetic, W. Humans
Axle, wagon, Hetz & Conrad
Baling cord or yarn, machine for, S. Brown.. .
Barrel blanks, cutter head for cutting or trim-

ming gores of, J. W. Philp...
Barrel tller, L. Miller
Batteries, switch mechanism for electric, C. E.

............... 388,876
. 388,915
389,054

389,006
388,89

.............................................. 389,001
Battery. See Galvanic battery.
Battery plates, manufacture of secondary, J. O.
Ellinger.. .. 388,960
Bearing, safe lock, Stapleton & Carmody ... 389,116
. 388,999
389,018

Bed. folding, P. L. Shepardson.

. Bell, electric, M. G. Crane .. 38883t
_ Bell, electro-magnetic, W. Humans .. 389,080 -
. Belt, sprocket, J. B. 8t. Louis . 384,113 .
Bench. See Gas retort bench.
Bicycle, T. O'Brien .. 838,906
Bicycles, shoe attachment for, H. M. Carter....... 388,949
Boat. See Torpedo boat.
Boiler. See Hot water boiler. Steam boiler.
Wash boiler.
Bolt. See Flour bolt.
Bolt cutter. G. B. De Arment ... 388.957
Book holder, L. S. Hollidge. 388,972

Boot or shee, J. E. Crosby . 388.838
Boot tree, G. H. Clark.
Bottle stopper fastening, Gemunden & Gartner...
Box. See Musical box.

Box fastener, C. & E. H. Morgan .. 388,992
Brick cleaning machine, J. H. Williams... .. 388,939
Brick for transportation to market, preparing, J.

C. Anderson........... . 589,043
Brick setting, W. V. Cecil ceee... 388,827
Bridge bars, die for upsetting, F. H. Smith... . 389,115
. 389,086
. 38883
creeeenaeee.. 388892
the inspec-
. 388,934

388,911

Bridge gate, safety, Coddington & Popp ..
Buckle, suspender, C. A. Mann.........
Buildings from without, apparatus for
tion of, E. A. Trapp
Buoy, life, P. Hichborn
Burner. See Hydrocarbon burner. Lamp burner.
@il burner.
Button,J. U. Adams .. ........cooiiiiiiiiiniiien
Button fasteners, implement for removing, H. 8.

389,145
Buttonhole stitching machine, Reed & Beale...... 389,010
Calendar rolls, dampening device for, J. M. Shar-

388.921
388,830

Camera. G. Eastman .

Candle holder, G. C. Masson-Chevallier . 388,84
Car coupling, J. CarlSon......vieiiiiienienenennranens 388,948
Car coupling, J. Bound.. . 388,815
Car coupling, J. Goettel. . 388,95t
Car coupling, E. G. Ribault. . 389,107
Car coupling, J. T. Wilson...... 389,181
Car seat, reversible, W. Sutton. ... . . 389,174
Cur seat, supplemental. J. H. Young... . 389,041

Cars, drawhead for railway. J. J. Knight . 388,882
Cars. ventilating railway, A. B. Harris....
Carding machines, feed guide for, S. Bates...
Cards, case for holding playing, G. W. Mintzer....
Carpet stretcher, G. A. Hall .........coovviiininnns
Carrier. See Cash and parcel carrier. Sheaf car-

. 389,133
389,043
388,804

ier.
Cart, road, J. W. Coombe
Case. See Clock case.

........................... 188,885

8Spool case.
388,839

Cash register and indicator, T. Carney . 388,825
Casting traps, apparatus for. W. M. Smeaton...... 389,019
Cement, rubber, H. A. Clark... eeenn 382,055, 389,056
Chair. 8ee Convertible chair.

Check receiver, R. Mills . 388,901

. 388,987
388,868

Chuck, drill. G. W. Mclntyre...

Cigar box catch, II. W. Heflener
Clamp. See Wire rope clamp.
Clasp. See Shoe clasp.

Cleaner. See Flue cleaner. Sink cleaner.

Clock case, alarm, D. B. Zida0F.. vvveviienienannn 889,120
Closet. See Dry closet.

Cock or faucet, E. A, Newman ..........cocuveeenn.. 389,097
Colors, production of new azo. H. Wolfl... . 389,127

Convertible chair, J. Nichols.. . 389,163 .
Copying press. T. B. Boyd.... . 388,817
Cork extractor, L. M. Bevore.. . 388,844
Cork extractor. Linsley & Curtis......c..c.ocovvnnni, 388,868
Corkscrew, W, N. Barrett........... ... 385,945 -
Corn cutting machine, G. H. Fetzer. .. 989,066

: Corset, L. Schiele........ . 389,015

Corset, YV. Young 389,130

. Cotton scraper, chopper, and cultivator, J. C.

MeCandless....ovn viiiiiiiiiiia e aaanaaaas 388,985
Coupling. See Car coupling.
Cranberry gathering machine, J. O. Shaw.......... 389,114
Crimping machine. H. Donovan. . 588,845
Cultivator, J. W.Clark....... ...... ... 388,832
Cultivator, J. W. & N. P. T.ehr........coovun ... 389,088
Cultivator and plow, J. A. Elliott ... 388,853
Cultivator, corn, H. L. Pharris. ... 388,912
Cultivator, wheel, E. P. Lynch... . 389,158
Curtain hanger, Dorrington & Fay. 588,846

Cut-off' for water service supply pipes, automatic
thermo electric. E. A. Newman

See Bolt cutter. Envelope cutter.

cutter. Shell cutter. Tart cutter.

389,096

Meat

881,109
268,839

Berrick, @. Crosby....viviiie tirieiiiririeirinnenes
Desk, reading, A. J. Williford
Wigger. See Potato digger.
Dish washer, W. D. Miller........cceviiiiineniinnnnns
Door and window screen and means for securing
wire gauze in screen frames, E. Hipolito
Door catch. C. H. Roseling.........coovvinnnnn
Door or nther mat, A. Cary

388.990

388,870
. 389,110
. 383.826
. 339,172
.-388,847
381.182

Draw bars, making. J. T. Wilson

Drier. See Grain drier.
Drill grinding attachment, twist, F. Mossberg..... 389,095
Dry closet, E. C. Condit......ccovviiin coveininnnnnn 388,551

Electric generators, commutator for, O. Zech
Electric maclline. dynamo, A. L. Riker...
Electric machine, magneto, W. Humans..

389,184
389,011
veene BBBETT

© 1888 SCIENTIFIC AMERICAN, INC.

588,837 '

. 888.831
388,834

. 388,865 |

389,038

Electric signal, H. T. Hill...
Elevator. See Water elevator.
Elevator signal, J. E. Riley
Emery wheel dresser, C. H. Douglas
Engine. See Hot air engine. Rotary engine.
Engine cross head, D. . Whitesell
Engines, regulator for steam pumping, M. Green-

Envelope and stamp moistener. J. R. Porter
Envelope cutter, J. 8. Holmes..
Evaporating and condensing liquids, apparatus

for, J. J. Hayes
Evaporating apparatus, W. Marr.
Excavator, R. R. ®sgood .
Excelsior, apparatus for,the manufacture of,

T. H. MacKinnon
Expansion joint, Pratt & Wainwright ..............
Extractor. Sez Cork extractor. Tree extractor.
Fabrics, machine for uniting looped, W. Beattie.. 389,134

D.

Fastening device, automatic, E. Wilkinson........ 384,087
Feed water heater, Pratt & Wainwright.......... . 388,916
Feed water regulator, Cook & Thoens (r)...... .... 10,957
Fence, D. Boyd .. 388,816
Fence building apparatus, wire, Hooton & Wiard. 388,974
Fence machine, J. M. Wright.....coovviiiiracnnnnans 389,129
Fencing, making barbed, E. Jordan .. 3%9.154

| Filter, J. P. Gruber...... .. 3:8,863
Firearm, breech-loading, E. .. 389,056
Fire escape, C. J. ClarK....ccccvvveeennnns .. 338829

. Fire sprinkler, automatic, W. Neracher.. .. 388,C5
Fish line ree), C. F. Gillet........ etiesisssenennae ... 889,070
Flask. See Moulder’s flask.

. Flour bolt, H. J. Gilbert......ccoieeunnan . 388,855
Flour mixing and sifting machine, C. Roehl. 389,165
Flue cleaner, L. Duennisch..... ceeesesensoisctsenses 385,848
Flue stopper and collar, J. I. FlanagenD....cceeeee.. 388,961
Fork. See Hay turning fork.

Freight record, M. M. Kirkman....cc.ccveeeeeecnees.. 388,881

i Furnace. See Gas furnace.

Galvanic battery, A. K. Eaton.......... teeesnnnnnaee 389,140
Garment stay, Wheeler & MacQuesten...... . 388,936
Gns, apparatus for manufacturing, H. C. Rew. 389,103
Gas, apparatus for manufacturing water, G.
Dwight.. . .. 388,849

+ Gas, apparatus for the manufacture of, .H. C.

. ReW .ot ieeeiiiiiiiiiii i iananeaaes 389,104, 389,105

' Gas furnace, regenerative, G. Pietzka. 389,009

| HORAD.....ooveitecseeeeeeeeeene e weee. 389,151
Gas, making, H. C. Rew 389.106
Gas retort bench, A. Coze. 388,953
Gas scrubber, W, Morava.................. 388,903
Gate. See Bridge gate.

_Gate, J. Good..... . 388,857

| Gate, U. L. Shaw. 389,007
Generator. See Steam generator.

Gilding, etc., adhesive powder for, M. J. Masters.. 388,984

, Goods from shelves, device for lifting, J. H. Jef« !

.. .- 388,978
38,046

! Grain separator, J. L. Owens........... .. 389,002
Grindire chisels and other tools, machine for, H.

! J.GOSHDR. vvtiiiiiiiiii e 388,966

i Grinding mill, W. D. Gray . 888,%8

 Grinding mill, roller, W. D. Gray... 388,967

" Grindstones, tool holder for, J. M. Dillon.... 288,98

: Hand rest, M. L. BrOWD......ocoveeeieiiiinnnn coeen. . 389,083
Hanger. See Curtain hanger.

! Harrow, A. C. DOWDEY. .c.ivivereiinieisnnnnecnns ... 889,138

! Harrow, spring tooth, Babcock & Baird... 389,044
Harvester, corn, R. L. Pearson 389,004

. Harvester, low level self-binding, Pitkin &

Steward P R .. 388,913
Harvest.er, self-binding, G. H. Spauldin 389,022
Harvesting machine, corn, J. A. Stone.. 389,117
Hat bodies, coating, plaiting, and papping, G.

! Atherton ..........ceevvvnnnn.. Covenennnnns . 889,131

| Hat stretcher, G. E. Schellman... . 889,014

' Hay turning fork, Frech & Missel ... 384,069

‘ Heater. See Feed water heater.

Heating apparatus, mural, J. D. Parker. . 389,083
Heel machine, A. J. Langelier-.. «...c.... . 388,854
Heel nailing machine, Horne & Henderso . 388077
Hoisting gear, D. L. Brown... 389,052

Hoisting tackle lock, A. M. Kerr. 389,155
Holdback, vehicle, 1. C. Burgett............... 389,049
Holder. See Book holder. Candleholder. Mucil-
age holder. Ticket holder.
Horse detacher, J. K. P. Timmons... ceeoeee.. 388,031
Hose thimble for the walls of buildings, L. F.
| 1750 F T N 389.0%

| Hot air engine, .J. L. Bair...
{ Hot water boiler, E. 8. Manny

Hub, vehicle, T. O’Brien.... ceseeereeias 389,101
| Hydrant, A. J. TFler...cieiiuiiiieieniiienineenes senn 889,176
Hydrocarbon burner, 8. McMurry. 388,388
! Ice cream freezer, C. Spornhauer ... 388325
. Indicator. See Load indicator. Shoal water indi-
cator. Station indicator. Street and station
indicator.
Joint. See Expansion joint. Metal joint.
Joint for tubular framework, D. Wiggins.......... 389,120
. Journal boxes, apparatus for lining, G. W, Top-
[ 7Y S e,
Key seats, machine for cutting, G. Benson...
Knife. See Planing machine knife. Table knife.
Lamp burner, Argand, P. J. Foulon. ....... g
Lamp fixture, extension, E. H. Peck .. 889,085
Lantern, H. L. Jewell . e 389,883, 389,084
Last, G. H. Clark e . ,830
i Lathe carriages, front apron for, J. R. Back....... 388,808
Lathe for turning articles of an irregular contour,
copying, T. Millett, Jr....o.o coviveiiinnnnnnn...., 888,900
Lathe spindles, anti-friction adjustable bearing
for, J. Stark..
Lathes, automatic setting mechanism for spoke,
P.oLesh. i e 384,157
Lathes, tool rest for hand, E. Rivett.. ... 389,012
Lathing, machine for making sheet metal, E.
F1aWEeS . tivieenniinieiiiinnnniananes sesecsanenns b, 388,868
Lathing, metallic, B. Scarle8................. 368,919, 358820
Life-boat deck seat, G. Hughes.... ... 388,876
Load indicator, vehicle, J. Howard ve... 388,874
Lock. See Hoisting tackle lock. Nut lock, Seal
lock.
I Loom picker staff's, loop for, Cote & Charland..... 389,060

Mat. See Door or other mat.

Measuring tank, automatic, S. L: Baker......... v 389,132
I Meat cutter, T. Williams. Jr... 368;940
: Metal joint for hangers, etc., J. B, Wallace .... 869,028

| Metal rods, machine for reducing, H. A. Williams 388,938

- Metal tube, J. CallaB......ceeveeivuiinennniieinninnas 368,824
. Metal tube, H. W. Hayden... . 988,867
! Middlings purifying machine, M. J. Livergood. ... -889,091
i Mill. See Grinding mill. Sawmill.

I Moulder’s flask, H. H. Huntley........oovieiineenn. 389,153

Money received, apparatus and till for recording
and registering the amount of, A. d. Lyon..... 389,159
Motor. See Air motor.
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Motor,J. C. GO8B... covvveiiiieionncocnncnns teereecann . 388,858
Mowing machine, W. Aldrich............ ....... ... 388,807
Mowing machine, G. H. Spaulding .
Mucilage holder, [..A. Bush..
Musical box, J. Billon-Haller.
Necktie fastener, E. Wondruf.
Nut lock, A. C. Vaughan..
Nut tappingmachine, W. H Eddy
Oll burner, crude, C. Ball.......cccceeeeeneiiacannnss
Oil from the products and waste of machine
shops, reclaiming, E. L. Cole....... . 389,058
Oiling projectile, sea, A. H. Walker (r) ... 10,458
Ore, reducing, T. Michaut et al.............. ....... 389,161
Qres, red

Ottoman, C. A. Lindner
Outline transfer tool, Davenport & Tillinghast.... 388,841

Paint, fireproof, G. 8. Lee .... .ccccevviiiececennnes ,886
Pens, fountain and feed attachment for writing.

J H. KOoeDiZ..oooviiiiiiiiiiiiiiiiis cinnnnnnnnens 389,156
Piano action, upright, F. Zebrowski................ 389,183
Pipe. BSee Sprinkling or spraying pipe.

Pipes, anti-freezing devicefor water, E. A. New-

TOAN ceveceiseeone. sannecass secasassnenn 389,096 to 889,100
Pipes, lock clamp for, W. J. Purdy. . . 889,102
Planing machine knife, A. C. Dumontier.. ... 389,139
Planters, check row attachment for corn, B.

O'Donnpell.............. 388,908
Plow, Foster & Kimbro.. 389,067
Plow, cultivating, T. Walker 388.935
Plow.or harrow attachment, J. W. ’I‘rew ... 389,121
Plows, adjustable heel for, 8. Landauer............ 388,982
Poison bottles, safety coverfor, F. O. Bratton.... 383051

Pot. See Type metal pot.
Potassium chlorate, manufacture of, Muspratt

& Eschellmann.........coovvvenenne teereeiiiieaas 388,997
Potato digger, J.D. Perry
Preserving, composition for,C. W. Beesly

Preserving farinaceous products, T. T. Gaff........ 388,962
Preserving sausages, C.Jensen..........c.cuen « eeeae 388,879
Press. See Copying press. Tile press.

Pressure regulator, C. Eurich.........covieeiaen o 389,065

Pressure regulator and cut-off, G. Westinghouse,
Tl e
Pressureregulator, for alr, gas,steam, or liquids,
W.M. Jacks8oD.....ccceuueen. F N 389,08
Protector. See Tree protector.
Pulley, 100se, Woods & Thomas.
Pump, H.J. Wells.....ccoeueue
Pump, Woodward & Anderson
Pump valve, steam, T. H. Williams..... .,.
Pumps, working valve for, J. A. Hoffman
Punch, rail, I. Hulme
Railway conductor, electrical. L. Daft... .
Railway crossing, R. H, St. John .
Railway rails, machine for sawing and drilling, E.
. 389,149
RailWway switch, C. R. Davis et al . 388,842
Railway system, cable, Bemis & Pfingst. _ . 388,812
Railways, movable tongue switch tor street, A. J.

2

D003 41T N 388,994
Reel. 8ee Fishline reel.
Refrigerator, J. F. Frenier...........ccooveeen veiae 389,143
Register. See Cash register.
Regulator. S8ee Electric machine regulator. Feed

water regulator. Pressure regulator.
Rolling slot rails for cable railways, A.J. Mox-

T8 1 388,995
Roofing compound, C. 8. Bushnell . .
Rotary engine; C. Haden................. ceeiieiennns 388,969
8ash cord fastener. J. L. Bohanpan................. 888,814
Saw, W.Bundy.........c.e0u00 368,820 to 388,822
Bawguide, B. F. Viquesney . 389,179

Saw hanging device for gang saws, in. 389,126
S8awmill,Moore & Miller..
Sawmill dog, J. B. McRae

Saws, insertible tooth for circular, Cocker &

. 358,989

Sawing machine, circular, H. M. Darling...

Scaff0ld and elevator, combined, R. H. Smith...... 38,924
Bcale, weighing, T. H. HerndoD....ccccvvvieenennnns 389,076
8carf neckbands, leader for, M. D. Levy....... ... 388,983
Scraper. road, Yates & Bailor................... ... 388,944

8creen. 8ee Door and window screen.
Screw.blanks, machine for making, C. D. Rogers.. 389 169
Bcrew heads, die for forming, C. D. Rogers,

389,166, 389,167
Screw threading machine, C. D. Rogers............ 389,168
8crew threads, machine for rolling, C. D. Rogers.. 489,170

Seal for seal lacks, L. A. Brown........ccoeeveinnnnn 388,819
Beal 1ock, L. A. BrOWD.......ccevviiiiieeceniennnnanne 383,818
Beat. Bee Car seat. Life-boat deck seat.

Separator. See Grain separator.

Sewers, ventilating manhole for, T. W. Morgan... 388,993

Sewing machine, }. W. Merrick
Bewing machine, Moss & Hunt.
Bewing machine guide, M. E. Hunter. . . .
8ewing machine, hand, Ingraham & Hubbell .. 589,081
Sewing machine, shoe, W. Comey.. vee. 389,059
Sewing machine take-up mechanism, R. Thomp-

-388,897
389,094
. 384152

Sheaf carrier, W. A. Brown..... . eeeeen s
Sheep shearing and tagging table, F. K. Dlmlck.
8hell cutter, W. 8tein......ccoiiieeen cniiennniiaas 389
BShoal water indicator, Vigil & Revueltas..
8hoe clasp, J. N. Opel.................
Shutter worker, Gorrell & Hays
Sidewalk and similar construction, J. McGillivray 388,986
Bignal. See Klectric signal. Elevutor signal.

8ign and indicator, adjustable business, C. N.

8ink cleaner, Kirkland & Reed.
Bleigh. A. Hurtubise...
8moke consumer, F. Leadbeate:
8now plow, T. Y. Woolford
Snow scraper, C. A. Mercer
Sofa and extension table, combined, E. H. Meyer. 888,898
8olar radiant energy, apparatus for utilizing. E.

............. . 389,124
Bolar radiant energy, utilizing, E. Weston. 389,126
8pinning mules, carriage for, C. H. Seifert.. . 389,016

8pinning purposes, manufacture of fibers of wood
for, A. Mitscherlich ... 388,991
8pool case, O. 8. Betts. . 888,813
Spring. See Vehicle spring. Vehicle bolster
spring. Vehicle seat spring.
Sprinkler. See Fire sprinkler.
Spriokling or spraying pipe, A. F. Thayer.........
Stapling and folding machine, combined, H. R.

Stapling machine, H. R. Heyl

8tation indicator, J. Knight..........ccoeuuaiiia.. .. 368,980

Steam boiler, portable, L. H. Hall.................. 383,073

Steam generator, G. M. Hopkins... .... 388,873

Steam generator, Pierce & Thomas................. 389,008

8team, perforated plate for, for drying, W.
Henghtalinog...... seeete. seteiecesaaracancctanannn 389.078

8tereotype matrices,. machine for making, J. R.
RORETS. .eoviiiiiiiiiiiieneiis siseneannennns

8tools, foot rest for. G. La Barbe
8topper. 8See Flue stopper.

8tove, W.J. Kéep....ccceaunnen. . cesneeneeeseaneatss S88,979
8tove door knob, Tyson & DeeID...eecccacanse.. . I

8tove for heating oil for setting wagon tires,

Smith & Nicholson.......cccoiiiiiiiiinniiiaiiaia.
Stoves, detachable fire pan for, G. N. Howe
Street and station indicator, F. H. Cheyne.........
Street or station indicators, device for actuatinug,

Stringed instruments, mechanism for playing, C.
B.Crawford......cccoiiiiiiaiiiiiieiieiniiiennianae
Sulphur, making neutral compounds of chloride
of, A. Sommer
Suspender attachment, M. Gordon..
Table. See Sheep shearing and taggring table.
Table knife or fork, H. C. Hart...

Tallow and chloride of sulphur, compound of, A.

SOMIMEr «.oiiviiiinentertenaiiaieeeiecectcatacniens 389,021
Tank. See Measuring tank.
Tanning, rapid, J. Hoelck.. . csecacces J89 150

Tart cutter, M. O. Nash
Tea, apparatus for making extract of, R. E. Huff.
Teleeraph exchange system, R. J. S8heehy.........
Telegraph, printing, B. A. Fiske.
Telegraphy, P. B. Delany.. 389,062
Ticket holder, P. E. McDonald . 388,895
Tile press, G. A. Stanbery.....ccccceeviiierennnnnn. 388,926
Tilling machine, steam, Everitt & Cooper ......... 389,141
Timepiece, self-setting, A. Rosenbaum... . 389,111
Torpedo boat, submarine, H. P. Griswold . 388,82
Toy money bank, T. k. Ungemach....... . 889,178
Tree extractor and carrier, H. P. Lentz. . 389,089
Tree protector, J. ¥\ Birth
Tricycle, P. Gallagher......
Trousers stretcher, G. H. Coursen.
Truck, cable car,8. A. Bemis..
Trucks. body bearing tor car, W. Sutton
Trunk fixture, C. A. Taylor
Tabe. See Metal tube. Well tube.

Tubes, machine for closing the ends of metal, J.

489,079
388,922
389.142

389,087
389,144
Turning wooden rings, machine for, M. E. Clark.. 369,057
383.112

Type. making wood, G. C. Betchell..................
Type metal pot and furnace, G. Bender............
Type, Producing dies for making wood, G. C.
8Betchell.
Umbrelia. I B..Edingto!
Valve gear for steam engines, N. T. Greene
&porizer, hydrocarbon retort, H. C. Davis..
Vehicle bolster spring, J. W. Wetmore...
Vehicle running gear, J. G. Ebken....
Vehicle seat spring, J. W. Wetmore.
Vehicle spring, J. W. Wetmore......
Vehicle, two-wheeled, M. M. Conner......
Vehicies. adjustable step for, P. J. Gregory..
Vehicles, apparatus for stopping and startlng, J.
J. HoOKer € @l....c.vivveeeennniennaniiieiancanans
Vessels, re-enforcing the hulls of, T. M. Rees.....
Violin bridege, J. Kopp...cccviiiiiiiiinnannns . .
Violin players, thumb brace for, A. T. John .......
‘Wagon bed fastener, S. E. Baughman.
Wagon stake, F. W. Starr................ .
Waistband attachment, G. A. Newton..
Wall for frame buildings, H. Leifer..

388,80
.. 388,128
. 389,162

Wash boiler, M. Davenport............... . 388,956
‘Washer. See Dish washer.

Washing machine, A. Mueller...........cc.ooiiuuueee 389,996
Washing machine, W. Nearl.....cccoevvveeeiee snnns 358,998
‘Washing machine, A. M. Wilson.. 383,(39

‘Wates closets. hopper cock for, T. W McFadden
Water elevator. C. E. Glessner o
Water regulatour attachment, M. Cresalia..
Well digging apparatus, W. Lowman
Well tube, B. Putney
Wheel, T. O’Brien......ccceiiiiieieeeeeeneannanancnns
Wick attachment, lamp. F. Russell.................
Winding shuttle quills, etc.. machine for, V.

Royle
Windmill, J. 8. Philpot
Window. H. Tintrop

Wireropeclamp,O. Crosby......cccceveeveeeecennnss 388,840
DESIGNS.

Badge. K. BtachOwWsKi......cooviiiiis cavanuianeennnns 18,690

Braid, V. 8chuck.......cccoivviiiiiiiiirinnninns 18,588, 18,589

Hardware, surfnce ornamentatfon of builders’, G.
S. Barkentin.. fi.ceeiiiiiiiiiiiiiiiiii e
Lamp, torch. O. Carmeélia..

Pincushion, G. F. Atklnson . 18,583
Rubber soles, ornamentation of, G. Watkmaon . 18598
8hingle or roofing plate, J. 8. Thorn.. . 18,591
Statuary, group of, J. Rogers........ ... 18,587
Toy, building block, 8. A. D. Volk. ... 18692
Trimming, dress, J. Maidhof....... ....c.ccveivin o0 18,586
TRADE MARKS.
Anti and dici forallskin diseases, H.
Trommsdorfl - . 15,842
Boots and shoes, 8. Norwood & Co ... 15,836
Button fasteners, two-pronged, Peninsular Novelty
COIMPADNY ..ovuis tereeneassessoes sosssssnsssnssasens 15,838
Cigars, cigarettes,.chewing and smoking tobacco,
and snuff, Pemberton & Hill Tobacco Manufac—
turing Company ... 15837
Cordial, liquid vegetable blood, J. M. Buzzel . 15,821
Corsets, Darlington, Runk & Co....... 15,824
Corsets. Wormser, Fellheimer &Co......ccocvvevnen 15,848

Elixir against glairs, P. Gage, Fils........ ..15,828 to 15,830
Hog meats and lard, Co-operative Wholesale So-

. 15,822
Jewelry, certain ornamental, H. C. Luther ... .. 15,834
Liniment and blister and hoof salve, spavin, G.

TODDAT. ¢« eeiuiiuteiueeieeeneeeies coreencessssnenns 15,841
Medicinal wash for the mouth, throat, and gums,

C.R. Thiers....ccciiitutrniesnniirnniiescncesnenane 15,840
Medicine for the cure of malariaandlivertroubles,

B D € 0 15,833
Medicine for the cure of scrofula, syphilis, and

malaria. A. B. Daniel.....cc.ccoeeiiiiiiiiiiieiine. 15,828
Photographic cameras and sensitized plates and

films therefor, Eastman Dry Plate and Film

COMPANY teeeiitunnneeeeeerannnaiessssssssssssncnas 15,82

Tea, D. T. Stevens & Son
Teas, Merritt & Ronaldson.
Tobacco, smoking and chewing. Gradle & Strotn
Tobacco, smoking, chewing, or plug, Kentucky R.
R. Tobacen COmMPANY ..ccovreeerncneanccncons o -, 15,832
Umbrella frames and parts thereof, 8. Fox & Com-
PADY. . euetteueteeies seanseeeeecsecieennnnnsons 15,826, 15,827

. 15,839
. 15,8%
16,831

A Printed copy of the specification and drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the name
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 a little more. For
full instructions sddress Munn & Co., 31 Broadway,
New York. Other foreign patents may also be obtained.
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Edison Lamps

From 3 to 40 Volts, for*Batteries and Dynamos.
Lamps 3§ to 6 Candle Power, $1.50 each.

The Edison United Mfg. Co.,

65 FIFTH AVENUE, NEW YORK.

“thae country. The new clamps have tho edges
i that hold the qaw. By mail, with one Llade, 5 conts,

TELESCOPIC OBJECTIVES AND MIR-

! ﬁ)rg. Thelr preparation and testing.—By H. Grubb, F. |

An interesting description of the processes now
Ployed in the cunstruction of telescopic objectives,
pre ced with a short history of the manufacture of |
glass. Contzined in SCIENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 548and 549. Price, 10 cents each. Tobe
obta]ned at tbis office or from any newsdealer.

'SEBASTIAN, MAY &CO'S
Improved Screw Cuttiag ’

Dirill Fresses, Chucks, Drills,

Dags and machinists' and ama-

teurs' outfits.  Lather on frial

165 W, 2d St., Cincinnati, O.

LIGHTNING CONDUCTORR —DESCRIE-
tion of anew form of apparatus for testing light ning con-
engravlnas. Lontained in Scnmwumc AMERICAN SUP-
PLEMENT, No. 396. Pricel0cents. To be had atthis
oﬂice and from all newsdealers.

Foot & T E _
Power
Cataloguesmailed on application
ductors, and the method of using it, (hustrated with 8 !

. ARTESIAN

Wells, Oil and Gas Weus' drﬂled
by contract to an;
to 3000 feet, We

ble IHorwa and
ﬁtmm Dnllln Hmhi.ncl (or 100 to
em ft. Send Gn& :nta for ilustratad

New York.

A GENTS, nowis thetime tosell our new, impraved
self-lighting c[;na burner; sells at sight to every gas-
consumer. Good salesmen wanted in every city in the
Send for latest prices. ‘The Mntchless Light-

R, ‘-.
ﬂwrceWellExcavutorCo. : THe)

inz Compuny,Patentees, 132 Reade St., New York.

DELAFIELD'S PAT. SAW CLAMP

With saw for cutting metals. Saves all the broken
hack-aaw blades. [nvee overtwa years in all garta of
evelled
Extra blades 3% HUrdtart s canta each, 10 cents per
dmen by matl, ]!ludea 8 xl1", -~ Stubs,’ 3 cems auech,
nail. TDiscount tir dealars.
N(lll(]TﬂN Ml'(r. WUR!{*«, Noroton, Conn,

CITY OF LONDON AND SOUTH-
wark Subway.—Description ofa new unde?rnnnd rau-
way nowin course of construction in Jondon. With 7
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, NO. 626. Price 10 cents each. To be hadat
this office and from ail newsdealers.

COMPLETE STEAM PuMp-+ *

OR WRIT
% FGOR PFHC.E:ST
Par

DEALER. .

'_\/ANDU“’EN &Tu-"ré

.JUI.E rAHE R

ELECTRICAL STRESS8—AN INTER-
estinnx})aper by Prof. A. W. Rucker, on the stresses
that exist in a dielectric bet ween conductors of different
potentials. With 9 ﬂgures Contained in SCIKNTIFIC
AMERICAN SUPPLEMENT, No. 64 6. Price 10cents. To
be had at this office and from all newsdealers.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Pitsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAIN WEHLILS
for either Gas, Oil, Water. or Mineral

Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete.
Hinstrated catalogue, price
lista and dirconnt shecta
on ri'q"eut..

ICE- HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. with directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Irice W0cents. To be had at this office

anad of all newsdea]em.
RI PRESS §3. Circular size $8. News-
{ ?rmtad direclions. Send ¥ stamps
3 W]l 01 catalugue presses, type, 1:881!.

paper size$44. Type setting easy.
c ARD &.c., to factory, KXLME

Menden, Conn.

'SEVERN AND MERSEY TUNNELS.—

Full description of these two important engmeerlng
works, with two engravings. Contained in TIFIO
AMERICAN SUPPLEMENT, No. 604. Price 10conts. To
be had at this office and from all newsdealers,

THE WORLD TYPE WRITER

Eend for Circular.

It will answer the purpose of a high priced machine in the majority of cases,

THE WORLD TYPE WRITER CO.

iu

00°8$ ¥dlud

sadad 81y} GoTIe T

30 Great Jones Streety, NEW YORK.

GEOLOGY EXPLAINED IN ITS SIM—
last Form,—An irlereatlng object lesson in geclo
nigined in SCTENTIFIC AMEKICAN NUPCLEMEXT, .
630, Price 1P eenia. Tobe had at this offles pnd frnm
all newsdealers.

CATALOGUES EEEE T ANY ADDRESS

e \g\\\

WOOT, HAT MAKING. —FULL DE-
scription of the process.—W~ol washing, carding and
forming, settling, bumping and washing out, stretch-
ing or stumpinz. drying. storing and steaming, pullin
out, dyeing. blucking, storing, pressing,finishing. roun
ing, curling and imnlnz, parng, trimming and ahamng,
velouring off, With 20 fizures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, NOS. 626, 628, and 6'29.
Price 10 centseach. To be had at thisoffice and from
all newsdealers.

GUILD & GARRISON

OOXI YN, IW. X, U. 8.
B\ulders of Steam Pumpa for Water and every Ge-
scription of Liquids or Semi-liquids. Vacuum Pumps
ofthe h\gheskeﬁiﬁlency. Filter Press Pumps, Air,
c1

any, 0N Blowers. Air ompressors.
Boiler Feed Pumps, etc.
LIMITING NUMBERS OF TEETH IN

Gear Wheels.—A. valuable paper by George B. Grant
treating of the different methods of determining the
limiting numbers of teeth In gear wheels when swall
pinions must be used. The ¢ 'fcloldal system. Thein-
terchangeable volute system. The nou-interehangeahle
volute system. Unreversible teeth. With 11 figures.
Contained in the SCIENTTFIC AMERICAN SUPPLEMENT,
No. Price 10 cents. To be hadatthisofficeand

5
trom all newsdealers

Makes n perfieot
Pipe Wrench of un
Ly screw wrench. Seq
¥ ot circular. Agents

a’nnt[fg. [i‘:s. g. AT-
ATER ACren
'{f,‘;f];f?j Bticet, N. Y, Citr.

PANAMA CANAL—A PAPER BY DR.

W. Nelson on someof the difficultios to be overcume in
the prosecution of thiswork. ming the Chagres
River. Extent of the earth cutting. Ocean tides. The
climate. Prevalent diseases. Cost of the canal in lives.
Cost of the work. Countained in SCIENITFIC AMERICAN
SUPPLEMEXNT, No. 603. Price 10 cents. To be had at
this office and from all newsdealers.

GOVERNMENT BREEDING FARM FOR
Cavalry Horaes.—A paper by Ligut. . C, Boberteon. T.
8. A.. outlining & plan for the establishment of & breed-
Ing farm for horees maintaioed and eontrolled by tha

overnment, and discugsing the ceonomie features of
the aeheme.  Conlaiunad in SCIENTIPIC AMENICAX Buv-
Pi.EMENT, No. G, Price 10 eents. T be had at this
afffce snd from ail newsﬁpalers.

™ myproved Stnne Channelmg Mnchmeu,
ROCK DRILLS,

Gadders, Quarry Bars, Plug
and Feather Drills, and
renern] Quarrying Machinery,
Send tor full descriptive catalogue.

glogersoll Rock Drill Co,

10 PARK PLAGCE, New York.
AIR PURIFICATION OF. — BY D.

Prince. M.D. An experimental study in relation to the
remova' from the airofthe dust or particuiate materlal,
supposed to preduce ysliow fever. kmall-pux. and nther
infectious disease. 1illustration. Contslned in BCIEN-
TIFIC AMERICAN BUPPLEMENT, No. 568 Prce W
cents. To be had 8t this ofice and £rom all newsdsnlers.

AIR COMPRESSORS &

GENERAL MACHINERY ror ~ﬁ"
MmlNcTuNNEUNG."

HOBTERA DGR WWOBNG
3 Paswe Pece

TO BUSINESS MEN“.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its cir tion
is muny times d:great,er than that of any similar journal
now published It goes into 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-

aper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising assl ent intuence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in wiuca you decide 1t ia
foryour interest to advertise. This is frequently done,
for the reason taat tae agent gets a_larger commission
from the papers having a smull circulation thanis allow-
ed on the SCIENTIFIC AMERICAN. )

Forrates see top of first column of this page, or ade

dress
MUNN & CO., Publishers,
361 Brondway, New York.

Scientific Book (Jatalogue

RECENTLY PUBLISHED.

Our new catalogue containingover 100 pages, includ-
ing works on more than fifty different nublecte, Will be
mailed treeto any address on application.

MUNN & C€CO., Publishers Scientific American,
361 Broadway, New Yerk.

© 1888 SCIENTIFIC AMERICAN, INC.

ELECTRIC LIGHT AND POWER,

Edco system of Arc and Incandescent Lighting. Di-
rect or in connection with the Storage Batteries of the
Electrical Accumulator Co. Dynamay, Motors, Lamps,
Batteries, aud General Elect Iécal Buppiles.

Thi 16 0O

ECTRO PAN
5 24 Cnﬂer Street, l'u(lnE 1:!-1«3'r
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