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New Portable & Stationary Centering Chucks for rapid
centering. Price list free. Cushman Chuck Co., Hartford,
Conn.

Get estimates from C ristiana Machine Co., 208 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.

Hoisting Engines. D. Frisbie & Co.,New York city.

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. 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. i

THE MECHANICS OF MACHINERY. By
Alex. B. W. Kennedy. London and
New York : Macmillan & Co.

The author, Professor of Engineering and Mechanical
Technolugy in University College, London, has sought
herein to make a book specially adapted to the
wants, requirements and difficuliies of young engi-
neers and students of engineering. It is far from
being anelementary work, but rather such a one as
would form an excellent aid for the more ambitious
students of our technological schools, such as Cornell,
the Rensselaer Polytechnic, the Massachusetts Institute
of Technology, or the Stevens Imstitute. This treatise
is;not as wide in its scope, and does not involve such
complicated mathematical formulee, as the great work
of Dr. Weisbach, but it will be found to require dili-
gent application and close thought inthe student—
a necessity which the young mechanic, be he ever so
industrious, generally finds extremely irksome until he
acquires the mental habit which comes only of steadily
pursued intellectnal work. The strong logic, clear
analysis,and smooth style of Dr. Kennedy's work will
be great help to suchyounglearners, so far as possible
making an ordinarily very dry study attractive in itself,

HINTS TO CORRESPONDENTS.

Names and Address must accompuny all letters,
or no attention will be paid thereto. This isfor our

information, and not for publication. !

References to former articies or answers should
give date of paper and |mge or number of question.

Inquiries not suswer mli in reasonable time should
e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to 311 eithet by létter
or in this department, each must take his turn.

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

Scientitic American Supplements referred
to may be had at the office. Frice 10 cénts each.
Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinct)

marked or labeled. v,

, ening ivory? A. Use hydrogen peroxide.,

|

(1) D. E. M. asks: In a stick of timber .

40 feet long, 24inches square at one end, and 12 inches I

square at the other end, how many feet of lumber are
there? It is alsostated that the proposition has been
given to several lumbermen in the Chicago Exchange
building, who have found various results; among
others, the following : 60 feet, 600 feet, 720 feet, 876
(eet, 1,080 feet, 1,200 feet, and 2.400 feet: that if the
cubical contents of the timber in feet is what is
wanted, 1,200 would be the correct answer; but
if a lumberman were buying the stick, and desired
to find how many feet of board measure there

was in it, and put his rule at work, he would ﬁndl
but 1,080 feet, an allowance being made for sawing, '

or the “kerf.” A. For obtaining the solid con-
tents, the rule in Haswell's is for the frustum of a
pyramid. Add together areas of the two ends and the
square root of their product; multiply sum by height,
and take one-third of product. Thus:

4 3q. ft. +1 8q. ft.=58q. ft. + 41Xd=7X40=23°=9314 cb.
ft. which X12=1,120 feet board measure without allow-
ing for kerfs and waste. Considering the taper of the
timber and allowing for kerf, you cannot make more
than 10 feet of lumber to a cubic foot. Then 931¢X10=

933 feet merchantable lumber1 inch thick that could -

possibly be obtained from the piece.
(2) G. H. B. and others: For answers

to your questions, apply rule as above.

(3) Reader.—For description and illus-
tration of the ‘* boomerang’’ see SCIENTIFIC AMERICAN

of January 29, 1887, which we can send you for 10 cents. -
—The periodicity of fermentative action would de- .

pend upon the life history and course of development

4) D. W. asks the meaning of the
word ‘* pitch” when used in connection with screw
propellers. A. The distance that the screw would
travel in one revolution without slip, or as an ordinary
screw follows in the nut.

5) E. W. writes: Can automatic en-
gines be worked by the heat of the kitchen fire so as Lo
supply electric light by night and to pump water and
do other domestic work by day? A. There are devices
for utilizing the kitchen fire for raising water. An
electric light would probably require too much power
for a kitchen appliance.

6) J.-S. G. asks: Do you know of a
washof any kind to prevent sun’s raysfrom shining
through stained roll cathedral glass? A church I built
geems to be troubled with the sun’s glaring rays. If you
can give me either a recipe to make or a name by
which it can be bought, I will be greatly obliged. A.
Try photographers’ ‘‘ground glase varnish or sub-
stitite.”” This may be too opaque.

: tion between the poles of the magnet.
- sional wire 8o that the plane of the coil is parallel with :

5timti£ic

() H. L., C. G., H. 0., and T L write :
1. There are four of us making fourgalvanometers from
your paper, December 4, 1886. How can we test it after
it is done? A. Place the coil exactly in a central posi-
Adjust the tor-

the face of the permanent magnet. Adjust the mirror
so thatit will bein a plane parallel with thatof the coil.
Project a beam of light from the mirror on tothe scale.
Arrange the scale so thatthe lightspot will fall on 0°
of the scale. Send a weak current through the coil.
Note the deflection of the light spot. Now reverse the
current and note the deflection. If the two deflections
are equal, the instrument is correct and needs no fur-
ther adjustment. If the deflections are unequal, the
correction may be made either by turning the mirror

éslight)y on its support or by swinging the scale. 2.

What instrument does it require, if we use the Daniell

' battery? All we know is the coil gives 150 ohms resist-

ance, as stated in your book. A. You will need to
- place enough resistance in the circuit to reduce the
deflections to thelimit of the scale. It is immaterial
what the resistance is. 3. What does a volt mean?
A. A volt is the unit of electromotive force. Itis
about equal to the electromotive force of one Daniell
cell. 4. Whatdoes an ampere mean? A. Acurrentde-
livered over the resistance of one ohm, by the elec-
tromotive force of one volt, is an ampere. 5. I can-
not find any book that will guide us. We have made a
splendid instrument according to SCIENTIFIC AMERI-
CAN, December 4, 1886. Can you tell me name of book
we can get? We havelots of books, but it seems they

have improved on the one with a mirror. A. Thomp-
son's Elementary Lessons in Electricity and Ganot's
Popular Natural Philosophy.

(8) Dr. G. L. T. asks the best composi-

tion for blacking leather used in tannery. A. The com-:

trolled by the kind of leather, and more depends on its
manner of use. It is a trade in itself.

salts, and six ounces of acetic acid; thoroughly dis-

vinegar or kerosene oil barrel, knock out one head,
and put within 40 gallons of cool, soft water (condensed |
steam is much preferred), then add the above ingredi- :
ents. Stir well, and it is ready for immediate use, at
a cost not exceeding one cent per gallon.

9 C. B. N. asks the cause of, and
aremedy for, ringing in the ears. A. It is frequently
caused by the use of quinine, which produces hyper-
eemia of the tympanum. In any case it is an abnormal
condition, which may if it increases produce paralysis,
! though in its commencement usually light and transi-
tory. If continued, you should consult a physician.

(10) R. F. L. desires (1) a receipt for mak-
ing polish suitable for polishing pianos. A. A fine var-
nish is made as follows : Take 700 parts of alcohol, 15
parts of copal, 7 parts of gum arabic, and 30 parts of
shellac. The resins are first pulverized and bolted
through a piece of muslin. The powder is placed ina
flask, the alcohol poured overit, and the flask corked.
By putting the flask in a moderately warm place, the
solution will be accomplished in two orthree days. It

hermetically sealed bottles. 2. A preparation for whit-
See article
on this subject in_SCIENTIFIC AMERICAN SUPPLEMENT,

No. 339.
(11) C. F.. M. asks (1) the method of

_obtaining extracts of flowers, A. Take of the flowers
3 to 5 pounds, proof spirit 2 gallons. Digest for a few
days, afid then draw over by distillation 1 gallon of
essence. For those flowers that are not strongly fra-
grant, the product may be distilled a second and a third
time, or even oftener from fresh flowers, These should

nature may indicate, and should always be selected
wlhen in their state of highest fragrance. 2. Is this ex- :
tract diluted with alcohol before fit to use? A. They
are generally diluted with alcohol, depending largely
upon what purpose they are to be put to. See Piesse,
Cristiani, and others on perfumery, etc.

(12) E. F. R. asks: What is used in ;|
laundries in washingclothing to make it so white, kinds
of indigo, etc.? Also what Is used in getting that heau-

used to;get? A. See * Laundry Hints,”* on page 388 in
the SciENTIFIC AMERICAN for December 18, 1886, also
*“Starch and the Starching Process as used in Laun-
dries,” in SCIENTIFIC AMERICAN SUPPLEMENT, No.
577 A solution of gum arabic in water is used to
stiffen and impart a gloss to linen.

(13) I. V. M. writes: I wish to glue
white holly silhouettes on black walnut, and then oil
thewalnut. Isthere any:preparation which I can put
ontheholly to prevent the oil from soaking intoand
discoloring, or rather coloring, the holly? A. Give both
walnut and holly a thin coating of shellac in alcohol
over those surfaces which come in contact before you
apply the glue.

| (14) G. C. R. asks: When was the first
" electric street railroad put into practical use in the
United States? A. In Baltimore, Md., in 1885; it runs
two miles, operates five cars, and
200,000 passengers, There are about a dozen others now
in operation, and as many more under contract, in this
country, and about a dozen operating in Europe.

(15) 8. L D. asks how to make water
ices. A. Flavor water with the proper extracts, and
freeze with agitation as you do ice cream.

(16) W. H. writes: 1. I have a valuable
work ready for binding, but through accident one num-
; ber got stained with linseed oil; how can Iremovethe
!stain? A. Applyalitfle pipe clay, powderedand mixed
with waterto the thickness of cream, on the spot. Leave
it on for aboutfour hours, and then scrape away. 2.
How can powder be removed from the skin? A. Grains
of powder in theskin must be removed by a surgeon,
but will sometimes gradnally disappear with new
growth. 3. Which is the best journal on electricity? A.

are too high'a grade. We wanttomakethem correct. We }

position and application of the black arelargely con.- '

A good harness !
and grain leather blacking is made as follows: Take ;
nine pounds of copperas, a quarter of a pound Epsom |

solve together in 1 gallon of boiling water., Take a’

is then strained through a piece of muelin, and kept in !

be picked to pieces, or crushed or bruised, as their -

tifulgloss on collars and cuffs which some laundries ure

last year carried |

American,

There are 80 many journals now making this subject a
specialty that we would not like to decide, unless it
were in favorof the SCIENTIFIC AMERICAN and SUPPLE-
MENT.

17) J. 8. asks how to make the mineral
water thatis drawn from fountainsin the drug stores.
A. It generally consists of water charged with the
proper salts and with carbonic acid, and requires
special apparatus to charge the fountains under pres-
sure, The special mineral waters desired are made by
dissolving the ingredients known to exist in the
natural water.

(18) L. F. B. asks: 1. How can I clean a
number of Carter, Stafford, and Arnold ink bottles, so
they would be perfectly wholesome for catsup and such
like use? A. For cleaning ink bottles, the best and
quickest agent is oxalic acid, bnt it is a violent poison.
Try shaking small nails, with water or vinegar, in them,
and if this does not answer, use muriatic acid (also:
poisonous), carefully washing out two or three times
after its application. 2. Will yon tell me whether I
have made on correct principles an induction coil which
I describe as follows: Core of soft iron wires No. 16,
core 1inch in diameter, wound tightly with : layer of
fish line, whole thickly covered with hot sealing wax
about ¢ to 3§ thick, then wrapped twice with No. 16
Edison electric light wire, which has a very good, dura-
ble insulation, the whole varnished several times, and
covered with several turns of waterproof packing, case
, lining, and brown Manila paper, and then wrapped,

! and not very evenly, by hand, with a pound or a pound

tand a quarter of No. 36 cotton-covered copper wire. I
; should judge there to be 25 or 80 feet of No. 16 in
_ first coil, wound on core (primary?) A. With regard to
' your induction coil, you do notgive the length. You
-haveapparently used anunnecessary thickness of in-
- sulating material. Otherwise it should work quite well,
For descriptionof induction coil see SCIENTIFIC AMERI-
lr' CAN SUPPLEMENT, No.160. 3. How many cells Leclanche
battery would be necessary for the above coil? A, Three
Leclanche cells would answer for your coil, but they of
course would rapidly polarize., 4. How and what to
use, to produce a good wax or other polish for cabinet
work? A. For wax-polishing woodwork, many receipts
are given. We give the following: 1. Dissolve bees-
wax incold alcobol to the consistency of butter, and
pohsh by rubbing this on the wood, finishing by rub-

over a moderate fire, and 6 parts of rectified oil of tur-
pentine are stirred in. After 24 hours’ standing, when it
_should have the consistency of butter, it may be used.
The wood should be perfectly clean, and after this is
rubbed in, a second rubbing may be given after one-
half hour. If necessary, the wood should be cleaned
with soap and water and dried perfectly.

19) F. T. asks : What will remove oil
stains from marble statuary? A. Make a paste with
' fuller'searth and hot water, cover the spots therewith,
letitdry on, and the next day scour it off with soft or
yellow soap.

(20) J. F. G. asks: Is there any way to
generategas under a high pressure and maintain the
. pressure while the supply is being exhausted, the same
;as steam in a boiler? If so, what is the cheapest and
best way to do it? How many cubic feet of such gas does
" it take to equal a ton of coal for heating purposes?
| What does it cost per 1,000 cubic feet? How much coal
i doer it tuke an hour per horse power to run a steam en-

gine? A. You cangenerate gas in a retort under pres-
sure by igniting coal therein, but better results are at-
tained with lower pressure. About forty thousand feet
woulad be required to equal in heating power a ton of
coal. It will cost about 75 cents a thousand. For run-
' ning a steam engine 1% to5 or more pounds of coal

are required per horse power per hour.
1

! TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
. tents at home and abroad. enable us to understand the
"laws and practice on both continents, and to possess un-
' equaled facilities for procuring patents everywhere. A
| synopsis of the patent laws of the United States and all
| foreign countries may be had on application, and persons
! contemplating the securing.of patents, either at home or
i 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.. oftice SCIENTIFIC AMERICAN, 31 Broad-
. way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

June 28, 1887,

TAND EACH BEARING THAT DATE.

[See note at end of 1ist about copies of these patents.]

Accordion, k. H. & J.G. Bufe
Acid, manufacture of lactic, C. N. Waite..
Adjustable chair, Allen & Hatch
Alarm. See Burglar alarm. Temperature alarm.
Animal catcher, J. Betz
Animal trap, C. R. Swan
Aunti-friction roller, E. C. Dean..
Anvil, C. Fisher
Automatic gate, H. J. Schrock
Axle lubricator, car, iyon & Munro.
Axle, vehicle, E. Firth.......
Bag filler, J. C. Jacoby.
Bag lock, C. Oswald..
Bag holder, J. Huber. .
Bags, satchels, etc., fastening device for nravel-

Bale tie, cotton, G. B. Boomer
Baling press, J. La Dow
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bing with a clean linen cloth. 2. 8 parts white wax, .
2 parts resin, ' part Venetian turpentine, are heated .

h

|

Bar. See Harvester cutter bar.
Basins or similar fixtures,supporting device for

stand pipes of set, T. McHugh.............c..... 365,400
Battery. See Secondary battery.
Bean cutter, H. A. Grotholtman..........c.coeuua 365,516

Bed comfortable, F. L. Palmer
Bed, sofa and lounge, I. N. Miller..
Blacking holder and rest, shoe, R. D. McManus
Blouse waist, R. E. Lowe.. .

Board. See Wash board.

Boats, rowing attachment for, 8. B. Lard.......... 965,610
Boiler. See Sectional boiler. Steam boiler.

Boiler for steam heaters, W. C. Bronson........... 365,670
Bolt. See Thill coupling bolt,

Bolt cutter, J. H. Windisch........
Bookbinding band, G. Huether ..
Book stitching machine, Taylor & Whlte
Boot or shoe lasting machine, G. W. Copeland

Boot upper, O. Johnson
Boots or shoes, process of and means for mould-
ing heel stifieners for, G. A. Knox
Bottle casing, W. Godfrey...
! Bottle stopper, F. Thorn
Box. See Brick kiln -.ve box. Loom shuttle box.
Signal box.
Box fastening, B. W. Minium
I racket, H. P. Kochsmeier
Brake. See Car brake. Power brake.
brake.
Brick kiln fire box, J. W. Read
Brick machine, J. W. & R. C. Penfleld....
Brush, marking, 8. S. Harman
Buckle, suspender, C. Voorhis....
Burglar alurm aod call bell, F, Cross

Wagon

Burner. See Gas burper. Lamp burner.
Button, R. H. LeWiS......ccieiviiiiieiiiriniircsnnnes 365,693
Button eyes, machine for making, D. J. Warner. 865,416

Button fasteners, machine for clinching metallic,
0. W. Ketchum

Button machine, J. C. Stevens . 365,550
Car brake, Stahl & Wooster... . 365,708
Car coupling, S. R. Copeland . 366,366
Car coupling, P. Farwell,, . 365,738
Car coupling, C. H. Slaton. . 365,641
Car coupling, L. Timmins. 565,416
Car frame and truck, G. M. Brill..

Car, freight, Campbell & House...
Car seat, 8. J. Webb
Car spittoon, W. Reading. ..
Car wheel, S. L. Sinclair .
Car wheels, chill for, I.. R. Faught 365,589,
Cars, apparatus for heating, F. M. Wilder....
Cars, electric lighting of railway, C. E. Buell.
Cars, emergency brake for railway, J. W. Post.
Cars, label holder for, O. C. Harris..
Cars, pilot for railway, Bell & Trickett.
Carding machine, W. H. Rankin
Carriages, fan attachment for baby, M. H. Con-

Carrier. See Cash carrier. Dental tile carrier.

Egg carrier. Hay carrier.
Cart, lumber, T. B. McFaul. ... 365,530
Cart, road, J. Anderson . 365,562
Case. See Piano case.
Cash carrier, spring motor, R. E. Brawn...... sevsns 365,459
Cash carrier track, R. E. Brawn ... 365,668
Cash carrying apparatus, T. M. Kenney.. . 365,751
Celluloid, die for moulding mouthpieces for whls-

tles, etc., of, J. A. Furman . 365,768
Chain, wire, A. Schilling . 365,543
Chair. See Adjustable chair. Convertlhle chair.

Opera chair. Railway chair.
Chair and step ladder, combined, G. P. Schaat.... 865,637

Check rower and corn planter, J. Marco....
Churches, seat for, E. G. Durant
Churn, T. J. Catchings
Churn, A. A. McGinnis..
Chute, W.O. & J. 0. V. Wise...
Chute for farm wagons, stock, B. F. Watson.

Cigar mould, G. J. Prentice............. .ceevvvnnnn. 365,631

Clamp. Saw flling clamp. Stone clamp.

Clasp. See Garment clasp.

Clip. See Doubletree clip.

Clock, electric alarm, M. Stecher. . 365,493

Clothespin, S. E. MoOre...........ccevnnen 365,755

Clutch and brake mechanism, W. M. Kasey. ...... 365,439

Coal and introducing the same into coke ovens,
apparatus for compressing, J. Quaglio......... 366,489

Coal drilling machine, G. R. Cullingworth.. . 365,132

Coat or hat hook, H. W. Buckland........ . 45,725

Collar, horse, J. N. Crabb..........cccuuueee. . 365,463

Coloring matter, production of new, J. Rohner.... 365409

Combination lock, R. Hildwein...
Conformator, F. G. Johnson...
Convertible chair, C. P. Kenna..
Cores, machine for making sand, G. A. Bowen....
Corking machine, bottle, T. R. Lowerre.
Corn, device for compressing shocks of, W. C.

Gregory
Corn popper, J. B. Davis...
Cotton openers, trunk for, H. C. Perham.
Cotton press, J. H. & W. H. Tomlinson
Coupling. See Car coupling. Pipe coupling.

Thill coupling.
Crate, T. F. Lerch
Crushing and grinding machine, J. F. Winchell
Crushing and grinding mill, J. F. Winchell...
Cuff holder, C. A. Howell
Cuff holder, A. S. Pattison..
Cultivator, C. E. McBeth....
Cultivator, sulky, C. Bates
Cup. See Oil cup.

Curtain ring or hanger, J. W. Leslie.........865,691, 385,692
Cutter. See Bolt cutter. Bran cutter. Pipe cut-
ter.

Dental flle carrier, veterinary, I. B. Phillips... ... 365,285
Desk and blackboard, folding, C. & G. Merkel..... 365,698
Digger. See Potato digger.

Dish, covered, W. E. Hawkins.........ccevvvr vn oo 866,506
Ditching and excavating machine, H. Carter...... 365,580

Doctor, automatic, R. Smith.... ....
Door check, K. V. Phillips .
Door check and closer, gravmatmg, H.F. Shaw. .
Door fastening, barn, C. C. Sprinkle
Doubletree clip, J. R. Davis
Draughtsman’s triangle, H. I. Latimer.
Drill. See Grain drill. Ratchet drill.
Drilling machine, J. W. Heyer
Drilling machine lubricator, J. Welsh
Dyestuffs or coloring matters, manufacture of
new red, P. Bottiger.
Easel, drawing, Rink & Sandford.
Egg beater, G. H. Paine
Egg currier, H. E. Aylsworth
Elbow machine, lock seam, W. Thom
Electric circuit testing apparatus, G. K. Bulen.

Electrical contact changer, D. Davis, Jr............
Elevator. See Hay elevator.
Embroidering machine. Rosenberg & Bradley..... 865,638

Engine. See Gas motor engine.
Envelope and letter sheet, combined, J. K. Reid... 363,406
Eraser, ink, R. M. Swinburne 365,651
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