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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. Send for circular.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. Seeillus. 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. S.
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-
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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, S. 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.

1) 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.......cooooivvnnnnnens 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...uccceieeeinniiieniicannns
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. Penfield
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......ccuvuueennss ceserissiieciaes ae. 362,121

Block. See Embossing block.

Blotter, adjustable, E. Covert.......... ceaes

Board. See Multiple switch board.

Boiler. See Steam boiler.

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

.. 362,48
.. 362,060
.. 362,228
.. 862,347
.. 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 cevvinnnnninienns 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........oooovvnnns eneee e 362,216
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Bustle, J. C. Betten.......... TR ceeeserenacnes 362,000
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......cceeueennnnn .
Car coupling, J.T.. Cheshire.
Car coupling, J. H. Davis....
Car coupling, J. Jennings..
Car coupling, E. Laline..
Car coupling, J. TyzicK.......c.uue.
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.

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

..... 362,221
.. 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. . 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......... veeees 362,075
Carrier. See Harvester bundle carrier. Lamp
carrier.
Cart, road, B. 8. POorter.........cecevviiiiiiinnnna ... 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 . ...cceeieaiinnacas 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 partmlly
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. AdAMIS.....cvviieanies ceavanans .

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

Clod] crusher and harrow, combived, Flohre &

862.267
262,218

... 362461

Clod crusher and pulverizer, D. Lubm
Clothes wringer, J. J. Collins..........
Clutch, friction, M. G. Hubbard.... ........... see. 362,084
Coal receiver, self-feeder dust preventing, D.8.

362,283
82,326

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

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

- 8 N 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...... «cvvieeiennieecennnes 362,365
Coupling. See Car coupling. Thill couplmg.

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

Cuffs, adjustable 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..........cooovuen 362,310
Die. See Heel die.
Drawer bracket, A. L. MOOT@......ccoeuruiiaennaes
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.......cccevviiiinnann 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.....cccceuuunnne eee. 362,169
Embroidery frame, C. Schaubel... ......ccceoviueee
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. 362.439
Fence post, F. L. Fairchild............ vv coveennens 362,436
Fence post and base, F. L. Fairchild.. ..362.435, 362437
Firearm, E. E. & J. H. Redfleld.... ..........c.cuueee

Fire escape, H. M. Jones......

Fire escape, A. Nudd...

Fire extinguishing compound, 8. J. Sornberger.

Fire lighter, F. E. Corwin.....

Fireplace heater, J. Spear

Flaoging machine and drill press, combined, J.
@®Brien....co.. ciu0s.

cestesaes testairiaitetnactens
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