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Get estimates from Christiana Machine Co., 206 North
4th St., Philadelphia, Pa., for shafting, pulleys, hangers,
and gearing before ordering elsewhere.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

D. Frisbie & Co., New York city.

Hoisting Engines.
Veneer Machines, with latest improvements. Farrel
Fdry. Mach. Co., Ansonia, Conn. 8end for circular.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.

Lick Telescope and all smaller sizes built by Warner
& Swasey, Cleveland, Ohio.

Send for new and complete catalogue of Scientific
Books for sale by Munn & Co., 361 Broadway, N. Y. Free
on application.

NEW BOOKS AND PUBLICATIONS.

REPORT OF THE BOARD OF COMMIS-
SIONERS OF THE GEOLOGICAL SUR-
VEY OF PENNSYLVANIA TO THE
LEGISLATURE, JANUARY 1, 1887.
Pamphlet. Pp. 6.

This is a report of progress. Itis preceded by two
charts showing what part of the State has been mapped
and reported on. The text particularizes the work of
the past years, and states what remains to be done.
A final clause recommends an appropriation of $30,000
to carry on the work of the survey.

NINTH ANNUAL REPORT OF THE CON-
NECTICUT BOARD OF HEALTH, FOR
THE YEAR ENDING NOVEMBER 1,
1886. New Haven. Pp. xi., 167.

Inthe ninth annual report of the Connecticut health
authorities, we find in addition to the general reports
anumber of treatises on subjects of present and vital
interest. A report gives the health of towns, the char-
acter of each town beingreported by a special observer,
in many cases physicians. This gives an admirable
diagnosis of the village sanitary aspect, and upward
of 70 pages are devoted to the summary. Malaria and
its etiology are exhaustively treated of by Dr.R. W.
Griswold. This portion' of the work is of interestto
all, not being limited in its scope to the State. Pol-
lution of Streams, by James B. Olcott, the Warming of
Dwelling Houses, by Dr. G. Elliot, Analyses of Well
‘Waters, an exhaustive seriesof papers on diphtheria
and its causes, follow. Abstracts from Report . on
Adulteration of Foods, by Dr. A. J. Wolff, and a re-
port on disinfectauts end the main portion of the
volume. The list of subjects shows how valuable the
work is to sanitarians, and thebook sustains the high
reputation enjoyed by the Connecticut health reports
during the past.

INDIANA: DEPARTMENT OF GEOLOGY
AND NATURAL History. Fifteenth
Annual Report. Maurice Thompson,
" State Geologist. 1886. Indianapolis.
Pp. 359.

The annual report of the State Geologist ofIndiana
treats of the mineral resources of the State and of
points inits geology, mineralogy, and flora. Prehis-
toric man is the subject of a monograph by 8. 8.
Gorby. Natural gas and oil wells in the State are
described by Maurice Thompson, who flzures as the
author of a great part of the volume. Intestimonial of
the good work done bythesereports, the director states
that he has answered over 1,500 letters from outside the
State, touching on subjects o f the survey in his charge.
The paper by Professor Gorby on the anticlinal, termed
by him the Wabash Arch, is of especial importance as
touching the probabilities of a gas country being dis-
covered. The work throughout bears a practical as-
pect, that will tend to make it of more immediate
direct benefit than a purely theoretical work would be.
It will attract attention from all interested in the min-
eral and mining development of Indiana. A glossary
of scientific terms is a good feature not often found in
this class of works.

ELEMENTARY TREATISE ON DETERMIN-
ANTS. By William G. Peck. New
York and Chicago. 1887. A. 8.
Barnes & Co. Pp. 47. Price, 75 cents.

This little work treats in a very clear and intel-
ligible style of the subject of determinants, now
becoming an essential branch for those studying the
higher mathematics. The general resolution of deter-
minants is illustrated by algebraic and arithmetical ex-
amples--an excellent method in a text-book. The
multiplication, squaring, and raising to higher powers
of these functions is clearly explained, and in con-
clusion the differential of a determinant is treated of.

NATURAL LAW IN THE BUSINESS WORLD.
By Henry Wood. Bostonand New
York. 1887. Lee & Shepard and
Charles T. Dillingham. Pp. 222
Price, 75 cents.

This little work on political economy in its more
practical field treats of the labor guestion, of poverty,
and of the kindred topics occupying so much atten-
tion at the present day, The book is too concisely
written to yield its spirit to a review. In the maina
conservative spirit seems to guide the writer, and his
treatment o f the complex subjects to which the book
is devoted will, we are sure, prove acceptable to
many thinkers.

CURYE TRACING IN CARTESIAN CO-ORDINATES. By
William Woolsey Johnson. John Wiley & Sons,
New York.

GEONOMY: CREATION OF THE CONTINENTS BY THE
OceaN CURRENTS, By J. Stanley Grimes. J.B.
Lippincott & Co., New York.

THE PEANUT PLANT: IT8 CULTIVATION AND UsEs.

By
B. W. Jones.

Orange Judd Company, New York.
TeE ToAacco REMEDY. By Gen. T. L. Clingman,
Orange Judd Company, New York.
* * Any of the above books may be purchased
through this office. Send for new catalogue just pub-
lished. Address Munn & Co., 361 Broadway,N. Y.
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HINTS TO CORRESPONDENTS.

Names and Address must arcompany all letters,
or no attention will be paid thereto. Tﬁie is for our
information, and not for publication.

Reterences to former articles or answers should
give date of paper and puye or number of question.

Inguiries not snswercd 1n reasonable time should

repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to ali, either by letter
or in th 8 department, each must t.u!.e his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
tomay be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) G. H. D. N. asks the constituents
ofthe usual common black varnish much used as a
painting on iron vessels, etc. A. Boil coal tar until it
shows a disposition to harden on cooling; this can be
ascertained by rubbing a little on a picce of metal.
Then add about 20 per centof lump asphalt, stirring
it with the boiling coal tar until all the lumps are melted
when it is allowed to cool, and is kept for use. Asphal-
tum and gas tar are frequently sold one for the other.
The source of supply is different, but they are very
similar in their results.

@) B. O. F. asks: What is the best or
safest way of reducing flesh without material injury to
the body? A. Reduce the quantity of your diet and
increase your walks, say to nine miles daily.

(3) J. L. asks if hot water or steam will
take the temper out of a spring. A. It is possi-
ble, and sometimes occurs. Springs in cylinders of en-
gines working under high pressures sometimes lose
their temper from long ezposure to the heat.

4) G. F. W, asks how to fasten wire
to electric light carbons so that thewire will not cor-
rode when the carbons are used in a sal ammoniac bat-
tery. A. Dip the upper ends of the carbons, if they are
not coppered, into paraffine, then plate them in a sul-
phute of copper bath with copper, and solder your
wires to the copper; or you may dip the coppered ends
into melted type metal, and use a clamp to hold the
wire. This is far the best method.

(5) T. H. asks: Is there any sure way
of detecting sewer gas except by feeling its effects? A.
Nosure way is known. The most reliable would be a
bacterial analysis of the suspected air. The reduc-
ing action of the airupon a solution of permanganate
of potash also gives a possible clew for solving the pro-

blem. Instead of testing du-ectly for the gas, the usual |

practice is to examine the pipes Tor Jeakages at the
joints, or for defective seals, by pouring oil of pepper-
mint and hot water into the pipes and then tracing
leaks by the odor. The oil should, if possible, be intro-
duced from the outside and by another person. Ex-
perience is necessary to conduct the test properly.

(6) E. M. asks for a good work on dry
plate emulsions. See ‘ Photography with Emulsions,”
$1.00, by Captain Abney, and *Dry Plate Making for
Amateurs,” 50 cents, which we will mail on receipt of
price. Also see SCIENTIFIC AMERICAN SUPPLEMENT,
No. 541.

(7) H, E. B. asks: 1. If I take a Leyden
jar and charge it with electricity, and then slip an-
other jar not charged inside of the first jar,and connect
theinside of the inner jar with the earth, will the
second jar become charged? A. Theinner jar will be-
come charged. 2. Why cannot any one charge a Ley-
den jar by connecting the inside of the jar with the
positive pole and the outside with the negative pole, and
not depend on induction for charging one side of the
jar? A. The jar can be 8o charged, and the Holiz ma-
chine is very conveniently used in this way to charge
jars. 3. What isa cascade in electrical parlance? A.
A cascade of Leyden jars indicates their arrangement
in series, the inner coating of one communicating with
the outside of the other; during the charging process,
the jar at one end has one coating, generally the inner,
connected with the machine, while the opposite coating
of the last jar is grounded. The arrangement givesa
very high tension spark. 4. Is there any element that
is asstrongly diamagnetic as iron is magnetic? I have
been told that bismuth, when suspended between the
polesof a magnet, tends to arrange itself transversely to
the poles of the magnet, and with nearly as much power
as iron would tend to arrange itself from pole to pole.
Is this true? A. No such element is known; the phe-
nomena of diamagnetism are far weaker in degree than
the direct magnetic action (paramagnetic) of a magnet
upon iron.

(8) G. F. asks some common sense ar-
rangement for regulating an incubator to keep it any
desired temperature, say 103° Fah. A. There is a va-
riety of ways for regulating incubators, many of
which are patented. The most simple one, and easiest
made by an amateur, is to fasten a strip of hoop iron
about one inch wide to a similar strip of sheet zinc of
same size, by lightly riveting or only winding with
twine. Rivet or solder the ends together solid, or so
they cannot slide upon each other. Make the strips
somewhat shorter than the distance across the hatching
box. Fasten one end at one end of the box near the
top, leaving the other end free to move. The changes
of temperature will swing the free end to and fro fora
short distance, and this can be'made to move a delicately
hung ventilating shutter or vary the height of the wick
in the lamp a8 desired. If you areingenious, we think
you can figure out the detail yourself.

(9 L. M. asks: How many and what
kinds of lenses would be required to make a first class
magic lantern, and can as good results be got with poly-
opticon as with magic lantern? A. For a first class
lantern use achromatic lenses, plano-convex, 134 to2
inches diameter and from 8 to 16 inches focallength, ac-

American,

cording to sizes of pictures to be shown and dis-
tance of screen. Also plano-convex condensers, 3
inches to 4 inches diameter, 8 inches to 12 inches focus,
placed convex sides together. You may use thesame
size and focus single plano-convex lenses for a poly-
opticon, but it does not give as much satisfaction asa
well equipped magic lantern.

(10) F. W, 8. asks: If the pumps fail to
work, the water is low, and youarein danger of being
driven on a lee shore, what course would you adopt?
and says the question was asked an engineer trying to
takeoutpapersin a Westerncity. A. Sucha question
can only be answered circumstantially. No sea or lake
going steamer should be licensed with but a single means
of feeding the boilers. A steam pump and an injector
should be provided, as well as hand pump that can be
used in case of necessity for the boilers and for clear-
ing the vessel in case of leal® otherwise uncontrollable.
‘When all snpplementary means fail, steam until the
water reaches the tubes or flues, then shut down, draw
fires, and go ashore, if sails cannot save you.

€11) C. A. S. asks how to coat a num-
ber of small articles with bronze, by dipping. A. You
maymake a bronze dip by mixing bronze powder with
thin varnish. Thin any ordinary varnish with turpen-
tine, and keep it thoroughly stirred while dipping. A
better and brighter bronzing .is made by dipping in
very thin varnish and allowingitto partially dry, then
brushing the work with the dry powder on a fur brush.

(12) J. J. P. asks how gelatinized paper
is prepared for performing the experiment of the paper
mermaid, described on page 56 of the January 22, 1887,
issue of the ScIENTIFIC AMERICAN. A. Dip a piece of
tissue paper in a weak solution of gelatine and water,
from 4 to12 grs. to 4 oz. water. When dry, the paper will
operate as described.

T0 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 on application, 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

May 3, 1887,

AND EACH BEARING THAT DATE.

[Seenote at end of list about copies of these patents.]

Acids, method of and apparatus for testing, T.

Addiog, counting, or registering machines, stop

device for, W. KocCh.......cooiiiiiiiiiiiinnnnnnns 362,219
Addressing machine, W. Barr........... 362,143
Alarm. See Gas stoppage alarm.

Alarm box, electric police call, J. J. Coughlin..... 362477
Alarm indicator, A. J. Wright.......coooiivennnnnens 362,138

Aluminum and aluminum bronze, production of,

R. Gratzel.. . .. 362,441
Amalgamator, H. Cook.. .. 362.363
Animal trap, W. P. White. .. 362,343
Arch bar jig, O. M. Carey... 362,201
Auriphone, J. A. Maloney.. ....
Automatic brake, W. M. McCollum.
Axle, carriage, J. Sadler.... .......
Axle lubricator, T, L. Randall.
Bag holder, W. L. Jordan..
Bag tie, G. Alderson....... .
Bagasse furnace, K. COOK...uccceieeeinniiianacnnnns
Bale for baling wood for transportatlou, R. E.

362,184
.. 362,318
.. 362,092
362,349

Baling press, W. R. &N. J. Green
Baling press, Hagquist & Rydbeck..
Baling press, J. B. & O. B. Johnson..
Barrel, metallic, C. R. Penfleld
Bars, device for breaking, W. R. Hinsdale
Bath tub, D. R. Watson .............
Bedstead, W. L. Drake....
Bell and lock, alarm. J. Fee................
Bell ropes, coupling guard for, J. E. Root.
Belting, machine, A. J. Gasking.......
Bicycle, G. T. Warwick .
Bicycles, speed gearing for, P. E. Linnell....... ..

: 362,220
Bird cages, extension chain attachment for, J. B.
Underwood......ceuviuueennnss ceserissiieciaes ae. 362,120

Block. See Embossing block.

Blotter, adjustable, E. Covert.......... ceees

Board. See Multiple switch board.

Boiler. See Steam boiler.

Boilers, manufacture of hangersfor steam, H. L.
‘Wilson

.. 362,48
.. 362,060
.. 362,228
.. 962,347
.. 362,315
362,25

Book support, P. O. Peterson........
Boot or shoe holding jack, C. J. Addy...
Bottle case, E. A. Galbraith..........
Bottle stopper, H. P. Brooks.........cooovviiiiinns
Box. See Alarm box. Music box. Stuffing box.
Veneer box.
Bracket. See Drawer bracket. Lamp bracket.
Brake. See Automatic brake. Shaft brake.
Brake and car starter, combined, M. G. Hub-
bard .
Brewing beer, apparatus for, J. Irlbacker.
Brick machine, C. Chambers, Jr....... .
Brick machine, S. E. MCGTegory. ......ccoeevuennnns
Bridges, submerged bracing for pile bridges, Car=-
penter & Watson........ viviiee coviinnnnninienns 362

Brooches, etc.. pin attachment for, 0. G.
Fisher........ [STTTPPPPN .. 362,264
Broom, D. Blagk.. . 362,056
Brush, J. F. Bartlett...... .. 362,351
Buckle slide, Carter & Churchlll.. .. 362.208
Buny seat, G. G. Harris........oooovvvnns ereee e 362,216
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Bustle, J. C. Betten.......... [ ceeeserenccnes 362,006
Bustle, G. Eckles............. csssoee 362,200
Bustle spring, L. Moschcowitz . .. 862,391
Button, A. E. Jones...
Button fastening, J. E. Tilt..........

Buttonohole attachment. J. M. Griest..
Button making machine, W. W. Wade..
Button setting tooi, W. Keppler
Button.sleeve, E. 1. Coombs.....
Button, sleeve, F. W. Richards..
Cabinet, label, H. & W. F. Neitzel...

Calender protector, W. F. McCarthy...
Camera. See Photographic camera.

Can. See Lamp filling can. Sheet metal can.

Shipping can. .

Can opener, J. J. MOlODY.....cccciueannnn .
Car coupling, J.T.. Cheshire.
Car coupling, J. H. Davis....
Car coupling, J. Jennings..
Car coupling, E. Laline..
Car coupling, J. TyzicK.......ccuua
Car coupling, Westbrook & Cook..
Car heater, J. S. Hagerty........
Car signal, railway, T. M. Jenks.
Car wheel, W. H. Masterman..
Car wheels, making, J. Rigby
Cars, attachment for holding vehicles in, E. M.

.e.. 382,389
. 362425
. 362,253

..... 862,221
.. 362.126
. 362,408

" a4

Cars, water heater for, W. A. White.
Carbureting apparatus, O. W. Bennett
Cardboard, etc., apparatus for cutting grooves in,

Cardboard, apparatus for grooving, T. Remus.....
Card, show, J. k. Adams
Carpet fastener, M. B. McCastline.
Carpet fasteper, T. W. M. Worley.
Carpet lining, J. C. Mayall.......

Carpet stretcher, J. A. Risdo
Carpet stretcher, A. Stockdale..

.. 362114
362.122

Carriagejack, Gibson & Stone......... veeee. 362,075
Carrier. See Harvester bundle carrier. Lamp
carrier.
Cart, road, B. 8. POorter.........ceceviiiiiiiinnnnan ... 362,460
Case. See Bottle case. Pencil case. Writing
case.
Casket lowering device, J. H. Beattie.............. 362,243
Castings, making metal, J. Walker .........ccoeuee 362,337
Chair. See Extension chair.
Chart, dress cutting, T. HAWKIDS . ...cceeieiiiinnanae 362,318
Churn, B. Zipperlen.............. . 862,195
Churn, B. F. Staggs.......... .. 362401
Churn, atmospheric, F. Farley.. 362,378
Churn dasher, C. Berst...... 362.416

Cigar fillers, mold for measuring and partially
shaping, F. A.Ford.... ..c.ccooiiiiiiiiiiiiiiiinnn

Circle and #asket cutter, A. O. Kittredge...........

Clamp. See Lastiug machine clamp.

Clasp. See Harness clasp. Spring clasp.

Clasp, L. B. Prahar

Clevis fastening, W.YH. H. Snellbaker..

Clevis, plow, M. L. Gibbs

Clip. See Electric cable clip.

Clock, night, C. C. Adami8......oeiiieiine cannenennns

Clock system, pneumatic. P. G. Puttemans........

Clod] crusher and harrow, combived, Flohre &

Clod crusher and pulverizer, D. Lubm . 862,454

Clothes wringer, J. J. Collins.......... 362.359

Clutch, friction, M. G. Hubbard.... ........... see. 362,084

Coal receiver, self-feeder dust preventing, D. 8.

862.267
262,218

... 362461

362,283
862,326

Cock or tap, metal. 8. W. Smith.

Coffee pot, W. W.Newcomb.........ccovvuunens .. 362,105
Coke from ovens, machine for pulling, F. C.

- 8 362.130
Collar, horse, C. Blok.......... 362,353

Compositor’s frame, F. M. Nefl. .. 362,804
Conduits, etc.,, machine for cleaning, D. Fitz

Cooling board, C. Blood..

Corsets, elastic gore for, M. P. Bray .. 362,419
Cotton gin, M. Toulmin.. . .. 362,1%
Cotton or hay press, A. & F. .. 362,299
Cotton scraper, M. Danos...... «.cevieeiennieecananes 362,365
Coupling. See Car coupling. Thill couplmg.

Cover fastening, G. L. M&80D.....cccaueiariieaccanas 362,170
Crusher. See Clod crusher.

Cuffs, adjustabie holder for, D. C. Williamson..... 362,134
Cultivator, sulky, I. B. Kilgore .
Curta®h pole, E. Roos............

Cutlery show case, H. Dechent ..
Cutter. See Circle and gasket cutter. Rod and

bolt cutter. Tobacco cutter. Weed cutter.
Dental apparatus, H. W. Parsons..........ccoevnen 362,310
Die. See Heel die.
Drawer bracket, A. L. MOOT@......ccceuruiiaennaes
Drawers, skeleton frame for, T. Kundtz...

Drill. See Rock drill. Rock and coal drill. Seed
drili.
Dumping apparatus, Smith & Dresbach............ 362,324
Earthenware, coloring glazed, M. C. Stone.. .. 362,128
Elastic braid, open work, B. Goodman.. .. 362440
Electric cable clip, Gould & Smith.................. 362,376
Electric light carbons, compensating mechanism
forregulating, J. A. LakiD.......cccvviiiiinnenn 362,289

Electric lights, support for, A. G. Schlotterbeck.. 362,399
Electric motor, R. J. Sbeehy.. 362,322
Electric switch, A. Swan .. 362.489
Electrical appliances, connector for, C. G. Per-

- T T 362,108
Electrical circuit closer, G. E. Thaxter. 362,192
Electrical currentindicator, P. Lange.............. 362,451

Elevator.

vator.
Embossing block, G. Marchetti......ccovviennn ... 362,169
Embroidery frame, C. Schaubel... .......c.ceeuues
Emery wheels. tool for dressing, A. E. Convers....
Steam

See Hay elevator. Hydraulic ele-

FEogine. See Gas engine. Rotary engine.
engine.

Excavator.'J. K. Howe.. .......

Exhibitor, Thompson & Kramer..

Extension chair, A'H..G.|Elten.. .

Fabric for packing portable arucles, J.8. Rlchard-

Fabrics from coarse long staple wool or hau', mak-
ing, E. & E. Scheppers........c..ccceveviieiiineen
Fabrics, machine for turfing, C. W. Dikeman.....
Fare register and indicator, Patterson & Davis.
Faucet, self-closing, E. Homan
Feed water beater, G. A. Otis.
Fence, C. Gibson...........
Fence, hedge, H. Taylor..
Fence machine, wire, A. J. & G. W. Forsythe.
Fence post, F. L. Fairchild..........c. v voveenens
Fence post and base, F. L. Fairchild..
Firearm, E. E. & J. H. Redfield...
Fire escape, H. M. Jones......
Fire escape, A. Nudd...
Fire extinguishing compound, 8. J. Sornberger.
Fire lighter, F. E. Corwin.....
Fireplace heater, J. Spear
Flanging machine and drill press, combined, J.
@®Brien....co.. «iu0s.
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. Paper, wrapping, W. H. H. Childs.................. 362. 249' Sweat pad fastener, J. W. Albright... ... .

Forging car wheels, diefor, J. Rigby......c..co...0t 362, 112 -
Frame. See Composition frame. Embroidery Pencil cuse and holder for crayons, R. Spear.. ... 362.121 | Switch. See Electric switch. | r;",}{hverfm emenfs *
frame. Pencil, lead, P. SChrag....c.eveeieinnnnnennann .. 362,319 !, Switch table and car replacer, Portable, A. *
Fruit gatherer, H. Woodhurst.......ccccevuuuanennn 362475 | Pens, pencils, ete., holder for, C. Stockmann...... 362.404 Duriell......ccoiiieieneccnnnnnnas eearesnessenneeess 362259 Insido Page, ench ineertion « « « 735 cents a line.
Furnace. See Bagasse furnace. Hot air fur- i Photographic background, multiplex, G. W. Mor- | Table. See Switch table. ! ;ﬁ l;aze, encl}n] insertion - G ISI’O“b“ ':“e' bt
nace. . BBDL.. ot ++s- 36239 Table, H. C. MCDADIRL. ..., veveseseenes sveseeeunre 0222|000 ROORE e TERE DOy o o widieh of the line,
Gauge. See Micrometer gauge. Photographic camera, Gray & Stammers... 362,271 | Table, M. Merklin....cievernninennnnn ereedsennineanns 362.172 | and is set in agate type. Engravings inay head adver-
Game apparatus, A. Dingman........ccccecievaienss 362,432 | Photographic shutter, G. F. Green... . 362,211 | Table and bed combined, 1. M. LeV¥Y................ 362,164 | tisements at the same rate per agate line, by measure-
Gas, apparatus for generating anilluminating and Picket pin, M. B. Runyon.......... . 362,183 | Table and cot, combined, F. M. Tribbey. . 362,470 ,l%%g%‘ve%sa?;%blﬁgg?{og] 5%52;3 at;‘g;’ﬁ;‘;’;erﬂﬁ’f}:d;;“ggr‘;‘:
heating, W. 1. Stewart.. . . 362,467  Pill making machine, M. E. Chartier. Telephone support, 8. Rosenblatt... iniz to appear in next issue.
Gas engine. Schmid & Beckfeld. . 362,157 | Pin. See Picket pin. Textile fabrics, manufacture of, E. o= e T i =
Gas machine, B. T. Stauber .... 362,234  Pipe. See Smoking pipe. 1 tessssecincnne .ee
Gas main joint, E. C. Converse...... . 362,285 | Planter check row attachment, corn, P. F. Pana- Therapeutic strength-test]ng machine, electro, E SEB ASTI AN M AY & nﬂ S
Gas, preccss of and apparatus for manufacturmg. 020420 N R. Whitney. cocveieniiiien cocnen conennncne .. 362,183 I.m'p.'wad erow Cutiing
T. G. Springer . 362,233 Plantern, corn, H. G. Johnson Thermostat, electrlc, R. L. Guion. . 362,213 i
Gas stoppage alarm, Mackert & Hague 362,222 Plows, device for attaching handles to, C. F. Bea- Thill coupling, W. B. Allen........ .. 362,002 Fool &' i
Gate, 1. J. GTOSS...ecvunneeernnnnnnns 362,273 Thill coupling, P. P. Schau.. .. 362186 Power i'\
Gib and key, C. A. Marshall .. 362,455 | Plush, machine for clouding or marbleizing, E Thill coupling, W. D. Stewart......... . 862,403 Drill DPresses, Churks, Drills, ’i! o
Glass cutter’s combined frame and square, W. | Tide and current station, ¥\ I. Palmer. -+ 32,175 | Dogs, and machinists! 1nd amas _{3’
BOIBEO..c.viir ceiit thh derieiieeeeieeireareeaa. 362,354 . Post. See Fence post. Tie. See Bag tie. teurs® nutfits, Lafheson friala § Q‘
' Pot. See Coffee pot. Tire tightener, A. ISK€.....ccevvreeeenenanns eereecee 862,382 [ “ataloguesmailed nnapplication
362,414 Press. See Baling press. Cotton and hay press. Tires to wheels, securing, J. Rigby..... roeen. 362,111 185 Wa Bd 8ty Cincinnati, O .
Glass reflector, T. B. Atterbury. .. 362415 | Pressure signal, high, E. Brouillet .. 362,420 | Tobacco cutter, rotary, A. M. Whitney :
Glassware, manufacture of, 1'. B. Atterbury....... 362413 ' Printer’s chase, H. Megorden .. 362,301 ' Top, musical, W. E. RODinsSon..ccceveruienrannnns .. 362,463
Globe or shade ring, D. N. Gleason . 362,210 Printing machine, zincographic, J. F. Scherber.... 362,320 ! Toy, 8. Pinnell..
Grain binder, H. F.Crandall............ccov couen o 362,427 Protector. See Calender protector. . Toy, D. D. Wlntney..
Grain stalks, machine for cutting off the soiled i Pruning shears, J. Jett....ccviiies co tevininninnnnns 362,388 Toy water motor, F. E. Buddmgton .
butts of, L. BECKer....vuuurrnnnes verernnnennnns 362.244 | Pulverizer, combined, J. M. Bailey.................. 362241 Trace fastener, J. H. Higdon.
Grate, F. C. Peslin....... .. 362311 | Pump, W. Kegler............. .. 362,282 Track raiser, J. B. Latschaw
Grate. fireplace, W. J. Copp. . 362,063 Pump, force, T. C. Fawcett . 362,263 Transplanter, G. L. Silsby... .. 362465 Edward P. Thompson, Solicitor

Grate, fireplace, W. E. Kitch. 362,265 ,

Grinding roll, J. B. Allfree......... cacinne ceeeees 362,196
Guard. See Rein guard.

Gun, spring, E. R. Lewis....... .. 362.096 '
Hammer, magazine, N. Newman.. .. 862,224 i
Hanger. See Shaft hanger.

Harness, breeching for, E. 8. Carpenter... 362,248
Harness clasp. D. W. Lewis . 362,165 |

362431
362,464 |
362,003
. 362141
362458 ¢
362,438

Harness pad, J. S. Cusson
Harrow and pulverizer, S. Rothchild
Harvester, Kennedy & Gadberry.................e0
Harvester bundle carrier, J. F. Appleby.
Hasp lock, H. J. Moore.........couu...

Hay carriers, track for, H. Fisher
Hay elevator and track for the same,

Hay or hog rack, J. Braun 362356
Hay rake, J. M. Spencer. 362,330 !
Heater. See Car heater. Feed water heater.

Fireplace heater.

Heating apparatus, electric regulator for, R. L.

L8 T ¢ 362,212
Heating and ventilating buildin M. Rumbaugh 362,116
Heel die, C. Feron.. 362,380
Hinge, trunk or box, F Ww. Mxx . 362,305
Hoisting and carrying mechanism, F. Murgat-

10,833
Hoisting apparatus, J. G. Speidel....... .... 362,328, 362,329
Holder. See Bag' helder. Book holder. Paper

Umbrella holder.

bag and goods holder.
Hoof pad, A. ¥. Hipp
Hook. 8ee Check rein hook. Rein hook.
Horse detacher, T. White
Hosereel, C. D.Kubach...
Hot air furnace, W. L. McDowell.
Hounds, device for testing the speed of, J. A. A.

. 362,341
362.450
. 362,207

362,39

Hydraulicelevator, J. Fensom. . 362,070

Ice creeper, J. G. Skinner .. 862,188 1
Indicator. See Alarm indicator. Electrical cur- 1

ren't indicator. !
Injector, F. Brunbauer....cooceeveneennens .. 362,247 ;
Injector, McElroy & Connett . 862298
Injector, W. MCSBANe. ...cceeeeeeeernrereeeneeennns 362300 |

Inkstand, J..C. Gable ... 362154
Insulating and other purposes, composition for, |
8. H.°Gilzon.....
1nsulator pins, machine for turning, L. D. Frost..
Iridium and product of the same, depositing, W.
Jack. See Boot or shoe holding jack. Carriage |
Jack. Lifting jack.
Jeanrack, V. M. Mosey
Joiner, universal, T. Walker..
Kitchen cabinet, J. Huebl......
Kitchen cabinet, Lane & Acheson.

362,076 |
562,28 .

... 362,392 |

... 362,333

.. 362,160
. 362.338

Knapsack, H. C. Merriam........... ...... .. 362,302 :
Knife cleaning hine. Evans & Jack . 362.261 ,
Knitting machine, circular, J. Adams... 362411
Knitting stockings, W. Esty . 363434 |
Lamp bracket, 8. W. Macomber.............cceeennes 862,098
T.amp carrier, D. H. Faust........ . 362,089 |
Lamp, electric arc. H. Pieper Fils. 362.312
T.amp fillingcan, W. C. Winfleld............. . 362.41¢ |
Lamp, incandescent electric, 8. F. Van Choat . 362,128
Lantern, R. H. 1'aber... ..

. 362,331 |

Lasting machine, 8. B. Ellithorp. .362,369 362,370

Lasting machine clamp, 8. B. Ellithorp............ 362,371 *
Latch, C. Henssler.. . 362,276
Latch, A. Hetu...... . 362,079

I.awn shears, G. M. Naumann
Leather finishing machire, G. A. Knox............
Leather splitting machine, W. E. Adams.
Leather, substitute for, M. Zingler

Lifting jack, E. Huber a d62085
Lifting jack, T. Maxon.... . 362,456 |
Lightning rod, E. O. Daniels . 362,064
Lightning rods, multiple subsidiary ground termi-
nalfor,J. W. Cole.......cevviiiininnnnnninnnnns
Liquid separator, centrifugal, C. W. A. Koelke-
DECK. .t iiiiiiiiiiiiiii ceeiiieeaa ... 362,449

Lock. See Hasp lock. Oar lock.
Lock, G. E. Merriman. .
Lubricator. See Axle lubricator.

Lubricator glasses, safety shield for, C. C. Hodges 362.445
Magnet, polarized electro, J. C. Wilson.. ... 362,135 ,
Mandolin, A. Bini . 362417
Measure, liquid, J. P. Muller... 362.393
Metal articles, machine for dressing the surfaces |

362,303

Of, 1N BAUI. ceotveeieetiiiiii i ere e el : 362,054
Micrometer gauge, A. H. Emery......ccceeeveennnnn 362,149 |
Mill. See Sawmill. :
Milling machine, Holz & Mueller.................... 362,082
Motor. B8ee Electric motor. I'oy water motor.

Mower, lawn, C. Warren ... 362,339
Mowing and reaping machine, A. P. Gillett. . 362,155

Mowing machine pitman, O. D. Brown.... . 362,058 ,
Multiple switch board, M. G. Kellogg . 362217 |
Music box, C. H. Jacot.............. . 362.087 |

Musical chart, L. A. F. Bentayoux.. ... 362,333
Needle and cord and mode of uniting the same,
combined, E. N. Gaillard..... ...................
Numbering papers, machine for, w. W. Celley....
Oar lock, A. H. Tompkins ...........
Ot cans, air valve for. .. H. Foss...
Ores, machine for crushing, E. M. Bowick . 362,198
Organ valve, T. S. Cline . 362,061 -
Organs, octave coupler for, A. H. Hammond (r)... 10.832
Organs, pedal cover for, J. 8. Feley...
Packing, rod, A. Bradford
Pad. See Harness pad. Heof pad.
Paper bag and goods holder, N. E. Drake

362,374
362,145
. 362405
. 862.072

a1e... 362,266
362.355

Paper, stretching and drying frame for sensitized,

‘B. 8. Crowell

, Punch, conductor’s time or transter, 8. Adler

Pumps, filter for the suction pipes of, B. Revoir.. 362,314
362,240
362,190

, Trap. See Animal trap.
Trellis, grape, W. Norris.......
Tripod head, W. D. Johnson

i Truck car, H. C. Hodges
Tub. See Bath tub.

... 862,225

Punching machine, E. W. Stewart
Rack. See Hay or hog rack. Jean rack.
Radiator tubes, machine for inserting diaphragms

in, C. W.NaSOD...oieiierminnnnnaienninn. 362,103 - Umbrella holder, B.Covert....
Rail fastening device, H. E. Crosswel 362428 Valve attachment for steam cylinders, L. Bou-
Railway, electrical, Short & Nesmith, . 362,323 1 ATEAUX ...oveenerrrnnenennseencnnncsnssnnssncennnnns
Railway fish plate, T. A. Davies. 362,251 Valve, check, C. Lieb

Railway signal, P. J. Wicks.
Railway spike, T. A. Davies...
Railway spike, P. M. Dudley..... ccceirevennnnnnensn
Railways, automatic switch for street, J. Hope,

Jro.. et e a .. 362,158
Railways, balanced pulley for cable, W. Dunham. 362,258 | Vehicle, extensible, C. P. Waldo.

.. 362.409 | Valve gear, E. F. Spaulding.

... 362252 | Valve, steam, J. J. Tonkin

362.208 ; Valve, water, G. & G. G. Campbell.....cceeaee coues
Vehicle attachment for carrying oil cans, etc., C.

Rake. See Hay rake.

Ramie and other fibers, apparatus for drying and Veneer box, 8. F. Woodworth

cleaning, C. C. Kauffman..........c.ccceveeenenann. 362.386 | Ventilator, P. R. Addoms... 362,051
Ramie and other fibers, treating, Kaufilman & Vise, E. H. Farmer.........cccciiiettencnncnccnncnnns 362,262
Austin.... 362,387 | Wagon reach, A. SingET......cvveiiinnnininiininienss 362,231
Ramie, jute, etc., stripping machine, C. C. Kauff- Wall decorations and signs, compourd for, Kutz-
.. 362,385 KaD & OttO...ovuieiiniiiiiiiiii e
Razor, P. Wahl... . 362,336 | Wall paper, machine for bundling, S. M. Jackson. 362,279 :
Reel. See Hose reel. | ‘Washing machine, N. D. Fairchild.:..... «ccvueen.n 32,3727
Refrigerator, W. Campbell........ccvivieiniinnnnes « 362,200 Washing machine, steam, Conkling & Fisher... .. 362,146
Register. See Fare register. | Water closet seat, W. BUITOWS........cc.errrunsnns 362,424
Rein guard, J. 8. Cusson .. 362,430 Water, deodorizing tank, J. Van Ruymbeke....... 362,235

Rein hook, check, F. 8nyder.... . . 362,466
Retorts or gas generators, regulating the supply

of liquid to, W. T. Hildrup, Jr
Reversing mechanism, 8. Whitlock
Ring. See Globe or shadering.
Rock and coaldrill, C. B.Dawson

‘Water, obtaining cyanide and ferro-cyanide from

' tank, J. Van Ruymbeke ........ ..ccooeeevannnn.

‘Weatherboarding, machine for making metallic,

I.. L. S8agendorph.. .. 362,117

‘Weed cutter, vineyard, J. Porteous.... .. 862,227
‘Wells, apparatus for drawing water from. J. H.

Rock drill, electric, C. E. Ball..... Bartlett............... .. 362.352
Rock drilling machine, J. Jennings Wells, cisterns, ete., cover for, A. 8. Kirby . 362,095
Rod. See Lightning rod. ‘Wheel. See Car wheel.
Rod or bolt cutter, W. Wo0lgar........cccueeeennnn. 362,137 | Wheel, J. ¥. Appleby . 362,142
Rods, etc., machine for straightening, M. Krumm 362,287 | Wheel rim andftire, T. Warwick.... .. 862472
Roofing, machine for constructing two-ply or ‘Wool, machine for washing, 8. Davis....ceveee.. 362,065
three-ply, P. Carey .. 362,202 | Wrench, W. Humphreys......c.cceeeeeneennnanae eeees 362,278
Roofing, metallic, L. L. Sagendorph 362.118 | Wringer. See Clothes wringer.

Roofing, metallic joint for felt and other, J. D. ‘Writing case, pocket, Pember & Snedigar... . 362,106
D 3370104 s TN o 362,246

Rotary engine, C. M. Van Tine......... 362,194

Rubber water bottles, stopper cap for, E M. Dart 362208 DESIGNS.

Running gear, G. 8. Hefflon . 362,077

Sash balance, W. E. S8andford 362,185 | Badge, P. D. Keyser - 10,204

Belt stud tool. J. A. Greene.

| Sash fastener, W. R. Abrams. 362,239 . 17,306
Sash fastener, D. M. Ferren... 362,152 Card, W. A. Ke];sey ".17’38)8
Sash fastener, A. K. Garrood... . 362.209 | Carpet, W. H. Dodge.. 17,286

Sash fastener, C. 8. Whipple....... . 362,131 | Carpet, E. Fisher... 17,288 to 17,292

Sawmill, band; Williams & Wilson. 362,410 g‘“"e:’ g' ;lm]]t' Tt }77 ?é

Saw setting device, T. Richards . 362181 C:::[‘::ty E Gogfﬁer ° e

Sawing machine, A. F. Gillet..........cccccceeaaaa. 362,210 L e e )

Scarf{s, neckties, etc., fastening device for, W. J. Carpet, C. W. Swapp.:. 17,298 t0 17,305, 17,318, 17,319
U 1000 101 (1T ) o P Carpet, L. W. Valentine..

Scraper, foot, A.J. Warren Carpets, etc., ornamental border for, E. E. John-

Sea quieting apparatus, M. H. Dodge - 17,28

Seat. See Buggy seat. Water closet seat.
Seed drill, broadcasting, J. Harbison

Separator. See Centrifugal separator. Plift:';_e ortmirror f"‘:nej L. Ji" Ei“m;; Y
Sewing machines, hand operating attachment for, gh“ ]ro]n g ornam:n. fangnl? 8;‘ H. Rosenbaum....
L. W. McClung ovel cleaner orknife,C. Legler......ccovvveriannes
Shaft brake, driving, E. H. Cottrell
Shaft hanger, G. H. MacKay....cceeeeeeenneenaannnns TRADE MARKS.
hafts, fastening wheels or pulle; on, H. J.
8 aM:ckla;f] ning s pulleys upon, 362,167 Clothes wringers, Empire Wringer Company....... 14,951
Shears. See Lawn shears. Pruning shears. Coﬂ’ge, roasted, J. C. S(?h.reyer ........................ 14,360
Shears and punching machme, combined, J. Denims and other suitings, Schlaepfer, Ferber &
BLOTtz.c.eviuiiniiniiiiiiin T 362.468 CO """""""""""""" 14,359
Sheet metal cap, F. J. Deverall.........cov.eummess 462254 | Fever and ague and malaria cure, I F. Mead 14.346
Sheet metal vessels, machine for tin wiring the Hoee, black, Brown, Durreyll & Co.. 14,340
€dRes Of, E. F. Verdel ....ccceceeeeeeeeaaeannnn : 362471 ﬁ?sée“l' and l““de“’ti‘;“ OMSh_ecﬁuB‘;’;}‘Z“'] i 1341
hipping can, W. Neil g Mineral spring water, Mani inera a .
S ipping oa w. ];eppler : Bath and I:ark Company......eee... ..14,354, 14,355
Shoemakets, combination device, for, H. Rich- - Mowers, lawn, Mast, Foos & Company. 14,356
mond Oil. lubricating, Lombard, Ayres & Company....... 14,352

Railways, bolt for elevated, C. Mall................ 362.274 ° Vehicle running gear, S, Burdsall. 362,423
! Railways, gripping device for cable, W. Embley... 32.067 | Vehicle shifting rail. P. White.. .. 362,132 1
. Raisin stemmer, J. POrteousS......coceveueeienennnnn 362,228 Vehlcle spring. . 8. Palmatier. . 362,174 .

| £r

362,162 ' MENT,

E l Ec T ﬂ I c A I-l of Electrical Patents, 3 Beekman

Street, N. Y. Write for testimonials and instructions.

AND FINE GRAY IRON ALSD STEEL

EAB LE 9 castines FRQV SPECIAL rEaNs
F
mmun N %o W st

LHE TINMING jyr INPa pAT
EHIGH AVE & AMERICAN 3T, PHILA .

FLEISHIRG , thu,

INGERSOLL ROCK DRILL CO.,
10 PARKI’LACE, NEW YORK.

Improved ** Eclipse *’
ROCK DRXRILLS,

Har Mmmg, "Tunneling, Shaft-
Hinking, 1la.rr¥1ng, ubmarme

rillingz, and for all kinds of rock ex~
cuvitlion,

v Straighl Line” Atm COMPREZS-
ams, Builora, St eam sl Ilorae Power
J.I.mstq }'lt_,['tl“{' Plasting Patteriea
apd {3eaerul  Mining Machinery,
Send for full descri pt i Cum]c:gue.

OUTLINES OF A NEW ATOMIC
Theory.—A pa.ger by Dr. T. L. Phipson, put ing forth a
- new atomic theory. which does not necessiiate any
eat change in the nomenclature or teaching of chem-

1stry. Contained in SCIENTIFIC AMERICAN SUPPLE-
No. Price 10 cents. To be had at this
office and from all newsdealers.

Print Your Own Cards!

@@ L¥ Press $3. Circular size $8. Newspaper size $44
i Type setting easy, printed directions. Send
2stampsfor 1stpresses, e,efo, to factory.
KELSEY Mjm iden, Conne

LEight Light Dynamo

Asillustrated in- Sci, Am. of
April 23, and 30, 1887.

Complete Machines or Cast~
ings furpished, also Wire
for the same,

Address, W, S. BISHOP,*
95 GRAND AVE,,
New Haven. Conn

ALCOHOL, SWEET POTATO. — AN
account ot a new industry recently established at the
Agores—that of the distillation of alcohol from raw
sweet potatoes. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, N0.57'2. Price 10 cents. To be had at
this office and from all newsdealers.

CATALOGUES FREE _TO ANY ADDRESS
W

Shutter worker, F. B. Mallory..

Sign, window, G. H. Babcock

Signal. See Car signal.
way signal.

Paints, rcady mixed, 8. Hazlett & Co.
Petroleum, C. W. B. Weber..
Pills, B. C. Steele
Pots and kettles. Palmer Manufacturing Com-

Pressure signal. Rail-

Signaling apparatus, electric, S. Iliyne-Berline. ... 362,216 A A A
Skate, roller, J. V. Rowlett . 362,47g [Freserved fruits, W. T. Coleman & co.
Slatc wiper, E. W. Puellmann 362,109 Rings, knobs, gaskets. etc., moulded or compressed

and containing asbestos, Johns Pratt Company 14,345
Skin and complexion, cream for the. Acme Chemi-

Sleq, coasting, W. H. Penfleld..

Smoking pipe, H. G. Schramm. 362,119 14339
Soldering machine, W. M. BEmmart.... .. 362,150 s family, J. Corvink - 14‘342
Sole laying machine, C. E. Holland.. ... 362,447 SO‘“’:ﬂ“';“ v 7o :""“ f“th Heon v Bhook. .. 138
Spectacles, I.. Hammel. <. 362,377, DPEcCIMC Tor allections of the fiver, W. . Shook....
. . : . i Tea. G. MAND ... cieviiiiiiiiiiiiiiiireriiienens .. 14,353
Spring. See Bustle spring. Vehicle spring. H . 3 "
. Teas. Japan, Mourilyan, Heimann & Co. .. 14,367
‘Watch case spring. < f
‘Whisky, Brace, Norris & Co.. .. 1434
Spring clasp, L. Stein.......... .. . 362,189 LW b 3. Somb 14349
Staples, implement for dnvmg and chnchmg, ne, champagne, OMDOTD .. «reevereenes Ty

14,350

Young & Wetzel 362,346 | ‘Woolen cloth, Dassel Woolen Mills Company

Steam, apparatus for separating oil and grease H
... 362,191 |
.. 362422
362.078
362,379

A Printed copy of the specitications und drawing of .
. any patent in the foregoing ligt, also of any patent
issued since 1866, wilfbe furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866: but at increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadinn 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
362,068 | each. If complicated, the cost willbe alittlemore. For
362,290 | f1:21 instructions address Munn & Co., 361 Broadway,
. 362,304 New York. Other foreign patents may also be obtained.

from, 8. Stuart..
Steam boiler, W. H. Burdick.
Steam engine, W. M. Henderson.
Stool, folding, H. F. Henry...
Stopper. See Bottle stopper
Store service apparatus, H. C. Hart
Store service apparatus, Hart & Yoe.
Stove, T. Burkhard
Stove door, J. G. Smith.

Suspender end, E. Lamb... .
Suspension devite, F. Metzger.

© 1887 SCIENTIFIC AMERICAN, INC.

izamn MAEHINERY

N.Y. \11 erv nemlr.,
Rridge &torve No. 18
Fraankfort Street, N. ¥.

Mineral Lands Prospected.
Artesian Wells Bored. Suferlor Stationary En-
w.ned, specially adaptedtoElectric Light purposes.
Built- by PA. DIAMOND DRILL Co., Birdsboro, Pa,

BCIENTIFIC AMERICAN  SUPPLE-

MENT. Any desired back namber of the SC1EXmPIc
AMEHICAN BUPPLEMENT cun be had at thi office for
Weents. Alsuto be hed of newsdealers in all party of
Lhe Ccoumntry.

THE CHERPE&T AND BEST !

ot ENaravING ©-]

67 PARK PLACE, NEW YBRK ':

cmsmwmc. FOR ALL |l.|.us1‘a.|\'r|
VERTISING PURFPDSE

|

EXCELLENT BLACK COPIES of anything writien or

drawn with any Pen (or Type Writer) by the Patent
Only equaled by

Lithography.
Specimens Free.

AUTOCOPYIST CO., 166 William Street, New York.

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 Iournal
now published. 1t goes into all the States and 1‘errito-
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-

per. He wants circulation. This he has when he
advertxses in the SCIENTIFIC AMERICAN. And do not
let the advertising agent inluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wuica you decnde 1t is
for your interest to advertise. Thisis frequently done,
for the reason tnat tae agent gets a larger eomimission
from the papers having a small circulation tBan is allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

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

Edco System

Of Arc and lncandescent Lighting.
Electric l.ight and Power
: Motors, Dynamos, Lamps, and Batteries in all varieties,
Electro-Dynamic Co., 724 Carter St.. Philadelphia.
W.W .Griscom, Cunsulting Electrical Engineer,
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