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(30) W. S. D. writes: 1. I have made a
steam engine cylinder 1}4x2 inches; nowI want a boiler,
can Iget steam enough by using a boiler on a common
cook stove—boiler to be about 8 inches in diameter
made of cast fron? I wantittorun a bracket saw on
large work. If this will not do, how can I generate suffl-
cient steam? Of what can I make a boiler; and how
large? A. If you set the boiler in the fire, you can pro-
hably make enough steam. It would be better to form
it of copper, from 8 to 10inches in diameter. 2. Is cold
rolled iron as good as steel for piston rods, arbors, etc.?
.A. It is not as strong, comparing good qualities of each,
8. How shall I temper machine steel to have it the
“ougheet? A. You can make the steel very hard, by
heating it and plunging into cold water. After this, you
#an temper to apy less degree of hardness, by reheat-
fng, and allowing it to cuol somewhat, before plunging
mto cold water.

31) EW. T. asks: What form would he the
best to copy to make a small magneto-electric machine,
costing from $8 to $10? I want a continuouscurrent for
physiological experiments. A. Probably Clarke’s ma-
chine would be best for your purpose, but we do not
think you can make one for the price named.

32) J. G. A. and C. K. will find receipts for
ebonizing woods on pp. 191 (19), 219 (67), and 251, vol.
38, SCIENTIFIC AMERICAN.

(83) W.B.S.writes: In heating our factory we
takesteamfrom the steam dome,andthe return or drain
pipe into the heater then (after the pipes are heated up)
tarned into the mud drum. It seems there is enough
greater pressure at the mud drum to prevent the return
water from flowing back into the boiler by a head of
about eight feet or more generally. How can thi be
remedied? A. Ordinarily, this is not enough head to
secure good circulation, in an extensivesystem of radi-
ators, unless all the return pipes can lead with a fall into
a vertical main. Fortunately the difficulty can be easily
solved by adding a good trap.

(34) 8. G. B. asks if there is a difference be-
tween one ‘squarefoot " and one foot square. A.Square
foot is the more comprehensive term, since it includes the
“ foot square " (4. e., a square one foot each way) and all
other figures having the fame arca, 144 square inches.
The first is a unit of measurc, without regard to form;
the second is a particular form of a particular size.

(85) A. G. L. a8ks: 1. Is there anything that
will prevent kerosene oil from smoking when used for
cooking purposes? I used three tubes similar to those
used on torches, but a black deposit soon formed on
the bottom of.the kettle. A. The burner for a kerosene
stove should be made on exactly the same principle as a
first class lamp burner. 2. Can I make the electric light
by using a battery composed of zinc and copper plates
immersed in solution of 9 parts water, 1 part sulpharic
acid, the plates being 3 x 4 in., 3 in. thick; how many
cells would be sufficicnt? A, 59 such cells Would pro-
duce a light, but not for a great length of time, as a bat-
tery of this kind is not constant. 8. What size copper |
wire is best for connections? A. No.1lor14. 4. When1 |
melt zinc in an iron ladlc it is brittic; is it fit for hattery
plgies? A. Yes.

(36) R. W. 8. asks: If a malleable iron
casting y% of an inch thick by 2)§ wide, is securely held
3t each end by asolid support, so that there is two inches
of unsupported metal between the supports, what pres-
sure in pounds brought to bear upon the centcr of the
casting will'break it? A. Trautwine gives the following
rale: Breaking weight in pounds

(Dgpt_h E_inches) 2 X (Breadth in incher) X 4200
Clear length in feet
This rule is for the case in which the ends are immov-

ably fixed.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the results stated:

S. F.—It is a micaceous sand. Not valuable. We
conld not indicate the probable value of the stone from
your description alone.—J.G.—It is magnetic iron
sand—magnetic iron oxide ormagnetite. It will make
an excellent quality of iron if properly smelted. It may
be freed from sand and other impurities by means of
large magnets.—J. B.—The light colored specimens
are principally marcasite (an iron sulphide), with traces
of copper and argenic, in slate. The other sample con-
tains a large per cent of lead (galena) and chalcopyrite
(iron copper sulphide). The orc will probably prove of
value.—~J. T.—The quartz contains galena (lead sul-
phide) and a little chalcopyrite and zinc. The property
is doubtless of some value.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN acknowledges
with much pleasure the receipt of omginal papers and
contributions on the following subjects:

‘Wagon Wheel Problem. By M. 8. C.

On Subdivision of Electric Current. By J. T. P.

Metric System. By R.F.

Facte snd Figures for Mathematicians. By L. 8. B.

Electric Light Telegraph. By F. P.

Adloustic Telephone. By E.D. V.

Any numbers of the SCIENTIFIO AMERICAN SUPPLE-
MENT referred toin these columns may. be had at this
office. Price10 cents each.

HINTS TO CORRESPONDENTS.

‘We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Many of our correspondents make inquiries which
cannot properly be answered in these columns. Such
inquiries, if signed by initials only, are liable to be cast
into the waste bagket.

Persons desiring special information which is purely
of a per onal character, and not of general interest,
should remit from $1 to 85, according to the subject,
as we cannot be expected to spend time and labor to

obtain such information without remnneration.

{OFF1CIAL.

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were

Granted in the Week Ending
November 5, 1878,
AND EACH BEARING THAT DATE,
[Thoee marked (r) are reissued patents.]

A complete copy of any patent in the annexed list,
including boththe specifications and drawings, will be
lurnished from this office for one dollar. In ordering,
please state the number and date of the patent desired,

and remit to Munn & Oo., 37 Park Row, New York city. ]

Adding machine, E. L. Bill ....ccuvvuee convennnen.. 209,644
Adding machine, R. R. James .....coceevvenviian... 209,690

Ax]e box, car, R. C. BroWn c.cc. cvvevvenrsnransses. 209,646
Bag holder, 8. M. Dalzell .+ 209,663 |
Bar straightener, etc., metal, J. S. Seaman........ 209,588 '
Bed bottom. spring, D. L. Haire......c.coe. +uv... 209,67
Bedstead, wardrobe, H. P. Blackman ........ ... 209,604
Beehive, Moses & SteWart ........cooeveeeeeenenns., 209,622
Berth, suspended ship’s, D. Parks.................. 209,582
Blotter, J. N. Huston..coeee.vueenn. 209,689
Blowpipe, C. Hoffmann ......... 209,685 |
Bobbin maker, Glazier & Wait.... cevesasness 209,614

Boiler heater and feeder, R. N. Pratt........ ceeees 209,534
Boilers, preventing incrustation in, F. M. Maybury 209,574 |
Bollers, patching, F. A. Bidwell............. 209.603

Boot and shoe front marker, G. C. Wilson ...... 209,741
Boot and shoe heel stiffener, G. V. Shefiield (r). . 84T
Box, sheet metal, J. Gilbert..... .c.ovvuvuen.n. ...

Boxes, manufacturing, J. Sperry (r)..........5,480, 8,481
Bran scourer, Smith & Thompson...... ...... ... 209,590
Bridle brow band, E. R. Cahoone .................. 209,651
Bronzing paper, etc., Peterson & Frost........... 29,62
Bronzing machine, Peterson & Frost............... 209,624
Buckle, G. W. McGill.........ccvuee...... ceieesenes, 209,701
Bullet machine, 8. L. Loomi8........coo00uvveeeree.. 209,619
Calendar, . Meineke.............. 209,577
Can, o], T. Moran.... 00000 veveee.... 209,518
Candlestick and match safe, G. E. Heinig . . 209,665
Candlestick reflector, M. C. Meigs........ 209,576
Car coupling, C. L. Cloutman............... 209,656
Carding machine. C. Jones................ . 209,692
Carpet sweeper, L. Hull... I DO . 209,687
Cereals for food, preparing, Ross & McLeod .+ 209,515
Chimney, A. Oelschleger......... . 200579
Chimney top and venmator.G. W. & L. Demond 209,552
Churn, H. Brown....... ........
Clock calendar, B. B. Lewis cessss

Clock, striking, V. Himmer ... .
Cock, hot, cold, and wastewater, W D. Abbatt.... 209,589
Coffee and Peanut roaster, C. L. Hall(r). .
Coin holder, Raymond & Perkins........
Coin holder, J. W. Whittic.........
Contrate wheels, making, H. J. & W. D. Davies. 209,664
Cooker, steam feed, W. M. Combes.......ceuvreeaee 209,659
Cooler for water, etc., L. Dolle........ ....ccee... 209,660
Cooler, milk, L. W. Center .. .. 209,548
Cooler, oyster, J. P. Miller.... .ccvevacaren ooeerns. 209,621
Cores, making, G. Cowing................ eee.. 209,551
Corset, E. W. BigeloW.......cc.ccvuvenerevscnnen
Cuiltivator, Van Brunt & Davis.........
Cutlery, table, Hart & Fisher
Draught equalizer, D. 8. Cole,
Drawer pull, T. 8. Alexander.............e.. ......
Driliing machine, metal, E. M. Boynton et u! seses 209,646
Elevator, hay, G. Miller 209,703
Elevator, water, A. J. Clemmons..................
Engine house door opener, 8. V. chklnson
Envelope, N. JACODSONM .. vvveernnriiareeennnns.nns 209.571
Envelope, J. H. Weaver.....
Fan, automatic, W. H. Love,
Fence,J. Hart ................ 55
Fence post, iron, 8. Heaton...........
Filter,J. W. Hughes... ....
F{ earm, breech-loading, R. Fay..............

Firearm registering attachment, G. A. Badger....

Fire escape, C. Gateas....
Fire ext{nguisher, J. W. Sutton .......

Fire extinguisher, Condict & Doty ........ oo . . 209,660
Fruitdrier, M. S. Lyon8....ccceevs srrinees 209,620
Fruit drier, A. L. 8i€rer......c.c.cccoiivnnceccccncnnas 209,719
Gas manufacturer, Harris & Allen ..... veeeaas. 209,563
Gas manufacturer. illuminating, M. H. Strong.... 209,630

Gas generator, A. I & W.R. Ambler..... eeceeees. 209,597
Gas lighter, electric, W. H. H. Whiting. ceeeee 209,54
Gas, purifying, etc , O. Lugo.............
Gas regulator, J. Adams ......

Glasshouse pot, T. Coffin
Glazier’s diamonds, mounting, P. S8insz(r)......... 8478
Governor, engine, H. T. Farnsworth............... 209,612
Grain binder, E. Dederick .........oi00 vvunueen... . 209,609
Grain drier, 8mith & Woolford...... B

Harness rosette, B. A. Wilson ...... SETSEes - 8 e 209,59
Harvester, C. Ainsworth.... ... ...... B e sieiopa otarie e 209,639
Harvester guard finger, D. L. Grover.... .. ...... 209,675
Harvester thrasher. W. T. Carter........cccceee.. 209,052

vees 209,691
209,586
<es 209,650
. 209,742
. 209,735
.. 200,69

Hat box, F. Jinkins......
Hatchway door. J. C. Richardson.
Heating apparatus, A. Burbank
Heater, hot water, J. D. Willoughby..
Hoop coller, J. H. Ward....
Horse power,C. E. Macartby...

Horse power, O. O. 8torle (I)... ...v.vvinnnnenns oo 8,476
Horsetail protector, A. Weide .....oovvuuuieees.s.. 209,787
Horse toe weight, H. D. McKinney..... O0eEo0Re 209,675
Hydrantsuctioncoupler, J. Stoddard.............

Ice cutter, G. R. Plerpont ..
Implement, combination, C. A. Babcock ..
Jar protector, fruit, 8. H. Decou
Kettle cover, C. M. Orton
Knives, handle for table, Brown & Osgood.... ..
Lampbarner, W. N. Weeden.....

Lamp chimney and shade, T. B. Atterbury.
Lamp lighter, F. G. Stephenaon............ 5
Lamp reflector, .J. H. Wbite .

Land marker, W. Everitt......... ildings. Contained in SUPPLEMENT 2
Lantern, signal, W. H. Harrison .. Blice 10' cents.
Latch,gate. O. & J. Metz ..
Leather folder and shaper, Walden & Platts...... 209,731 ALCO HhOI{JGJX 8 M. ot %’3{ INT ER&‘ET¥NIG
Leather folder, Walden & PIatts .................. 200,733 | Faberupon the Rejatio N eyt A
Leatherwork cutting board, E. Nicholson........ H)B:'m the '.':%ee%pe?ahe gd tli: fnggsgpmte Physiolo%im{
Lifting jack, H. M. Willl8.....evvennnmuennnnn. ouvn. 209,635 mi‘;nomglgrlglmﬂgﬁmmsthe Nervoos Byntem, He-
Liquid freezer, W. H. Mansfield....  .......... .. 209,700 mw:gf-_m, Congestion of the Lungs, Deun-lomt{tm of
om shuttle box mechanism, H. B. Renwick .... 209,714 ﬁug‘u Galey Eg,ﬂaaﬂq}ﬁk]ﬁv%r I 11:;?)““ as resulte of
LOCK, W. WAIKET ...covenvceirnrocnsnnses cecnseneses 200,734 | Liquor, A Gl 0y,
a-k.uN'rmc AMERICAN BUPPLEMENT, No. 125. Price
Lock, O. D. White..........ccceuuernnnen. veevensnes 200595 | 10 conts. To be bad at this office and of all newsdealers.
Lock, time, H. Gross ....... © treressnenisasiene -oa 209,561 R
Lock, wagon, G. F. Burton...... ceeerreneeneenne.. 200547 | THE FLOW OF METALS. BY DAVID
Mail bag fastening, W. J. Stowell.................. 209,723 &%’?w%:m c‘}i':l ﬂxm l})etxglmfnt] ';thtel!a enxra;;
Measure, registering tape, J. £ Comly...“....... 209,658 Pun cx pates. Hvidences
¥ ow of Metal.
Measurer and marker, fabrie, J. Brady ..... . 209.647 | etc., of Plntg. ]Llnes of Lel‘;lﬁwlggsgglggg‘e)g& Dlgllxls}:t
Mechanical movement. A. Warth...... o 209,786 | ing with and across the grain. Practical Applications.
y Ccntainedln SCIENTIFIC AMERICAN SCPPLEMENT No.

Medical purposes, galvanic pile for, F. J. ’l‘onzue 209,632
Mining apparatus, hydraulic, G. W. Cranston ... 209,661

Nippers, cutting, T. G. Hall.. S~ W
Ore reducer and smelter, W. E C Euatls.

Paper, making flanged articles of, H. A. House.. 209,686
Peanut cleaner, B. H. Vellines
Pen, fountain, W. 8achs.........
Pen, multiple, F. Soennecken..........
Pills, soluble coating for, W. N. Clark..
Pipe stem, 9. W. Tallmadge...c.cceueuusss
Planter and drfll. corn, O. C. Du Souchet....
Planter, corn, T. A. Sammons......
Planter, corn, G. A. Sharp::«+« eeceecireiansacescss 209,718
Planter, potato, T.J Davis......cceveee. aeeeees oo 209,607
Planterand hiller, corn, L. Dunne................. 209,670
Plaster, S. A. Griffith............ cercnensaneessnsenss 209,560
Plow, sulky break ng, E. T. Hunter................ 209,688
Plow, swivel, C. M. Lufkin..........
Potato digger, F. W. Benjamin ..
Pressure regulator, fluid, J. £ Bennett.
Printer and cutter, fabric, W. D. Grimahaw.m
Printing press sheet deliverer, J. Hird ............ 209,683
Propeller, chain wheel, L. Alvord. . ...... ...... 208541
Pruning implement, W R. Ro8€w..qceee ceennn.n. 209,587
Pump, W.Clough ....covviiereererssiaraccaccnee. oo 209,549
Pump, P. M. Grillenberger........c........ vees 209,673
. Pump valve, metallic, W. Ap Williams .. vees 209,740
Rail, R W.Welch........ ..... .. 289,729

| Railway rails, reducing old lron. B P. Bnmner « 209,743

Rake, horse hay, J. Hause........ cesevonssess 209,564
Rake, horse hay, C. B. Holden (r)... .0 ...
Rein attachment, check, C. H. DoW............
| Roofing, manufacturing composite, T. New.

Rope machine, wire, Pickles & Burns ... ....

ceees 209628
Baccharine liquids, refining, etc., J. 7. Decastro.. 209,608

Sandpapering machine, A. Bridgman...... 209,648
Saw tooth, insertible F. SChley s o LB
Scraper, earth, B. Sjusser.......
Sewing machine, E. E. Bean..
Sewing machine band wheel clu:ch, G..M Pratt w 209.712
Shaft for vehicles, a. Q. Adams..
8hoe, C. HErON ...cveeieves corvievasseannnniiosnanne
Shoe upper ﬂttlng machlne. Walden & Platts
Sifter, C. O. PeCK..covertierr.vsmecn omriases
8ign, H. Petrie.....coveeewacreenenn. oo facnne .o 209,583
S8moke and cinder conductor, railwa¥: 2.J Frey. 209,672
Spark arrester, A. Delaney .. ceeeeaees 209,668
Spark arrester, locomotive, A. D'w 8
Spinning fiier , lock for, Thorwarth & Ilarrison... 209.727
Spinner or twister stop motion, J. H. Knowles.., 209,63¢
Spring, door,F. J,. Randall,....... . 20,7118
Spring, time keeper palance, Berlitz & Morgan... 209,642
Spring, vehicle, I. M. Linderman.. ........"%..... 209,695
Stamp recording cabinet, postage, H T. Taggart. 209,328
Stamp, rotary ore, D. E. W. Taylor.... «.....cce0. 209,631
Steam trap, H. W. Beins..c.cccvvvcarareersecenaenes 209,601
8Stove, G. F. Cobb

Stove, J. G. Bmithe .ovianiviiiiiiiiniinaes o
8tove door turnkey or handle, H. A, Matthews .. 209,573
Stove, lamp, E. Hunter.......... ceee ceee o0 209,567
Survey ng instrument trlpod head, W Gm‘ley oo 209,562
Buspender ends, B. J. Greely......c.ovvveneen o.... 209,559
Swing, L. D. Noble........cvuvuuen.n. 209.623
Tea pot tilter, J. A. Bragan... .. .c.ceeievnveenne.. 209,545
Telegraph, fire alarm, Birge & Willlams............ 209,645
Telephone switch or cut-out, T. A. Watson....... 209,592

Thrashing machine, P. Parrott................... . 209,708
Thrashing machine cutter, J. M. O'Neall.......... 209,580
Tobacco revenue stamps, Oliver & Robinson ..... 209,581

Tool handle, W. Millspaugh.....c.  iiiieeeeneeee.. 209704
Toothpick,J. Holland... ceerrsesereiesccenres 209,566

Trap, W. Chrtstie..cooueiviiiinns oene ceeenss 209,658
Type writing machine, C‘ T. Ward ...... ceeeees 209,634
Type writing machine, J. A. mtter.Jr. ciesecesss 209684
Umbrella tip cup, W. 8. Atwood...eevavaeens oen... 209,698

Varnish, J. W. Hyatt............ .. o tereeeeeees 209570
Vinegar, etc, making, A. Graham ceeeeieeces 209,615
Wagon body, J. H. Paschal....... ceveeeees o0e 209,209
Wagon, refrigerator, A. Ulrich........cooueuene..... 209,729

‘Washers, device for cutting, W. F. Tilton ..
Washing machine, D. T. Jones
Water wheel, T. Dehart .....cce0ivuvennnee
Water whecl, turbine, J. Croft.. .
‘Wire barbing machine, F. Billings
Wood, staining, J. W. Hyatt......
Wrench, J. W. Hyatt..........c...0e

TRADE MARKS.
Bronze pa ts,J. Marsching & Co.......... R « e
Cigars, E. Block & Son.
Cigars and cigarettes, MayerBrotbers
Clay, Star Clay Company ..
Fine cut chewing tobacco, R Hamilton ..ceeeeeene..
Hams, shoulders, and bacon, C. Klinck..............

.. 6,781
6,768
2714, 6,776
. 6,78

6,772

Infants’ food, Cereal Manufacturing Company .. 6,780
Medicinal preparations, J. W. Cole & Co.......... . 6,769
Saws, Wheeler, Madden & Clemson Manuf. Co..... 6,777

Smoking and chewing tobacco, Spaulding & Merrick 6,776

Spool cotton, Clark Thread Company.... ............ 6,719

Whisky, Chesapeake Whisky C oqp A RRERE0eE 6.770

Writing paper, Cunningham, Curtiss & Welch. .... 6,771
DESIGNS.

Bust; A. Bartholdi............ cesresscasssarescnsss. 10,898

Chimney caps and ventilntora, D. B. Rich.......... 10,895

Holy waterefont, T. L10yd..ccceeenneieanecnieizsiaess 10,64

Ornament for jewelly, G.H. Dmper.......‘..‘.... 10,896
e —

WATER SUPPLY FOR TOWNS AND

Villages.—By Clarence Delafleld, C.E. A concise and
valuable report, showinz the costs and merits of the
various systems—Discusson of the Holly system, its

merits and detecta—'rhereservoir aystem, with pumps,
cost,and ad d and economy of
use of various systems in dlﬂerent towns, with names
and duty realuec —Fac 8 and res to enable town
commi udge for themselves as to the system
best suited for thelr wants—The best sources of water
sup ly—Water-bearing rocks—Artesian wells, their
bility, exeellenoe. and cost of borlng—lm rtance

re water—How water {8 re % impure
—bost of water !)lpes. trom 2 to 12 inches diameter,
tor towns, including layl f bor, materials, gates,
o ts.le&nb istimates of income, water-rates for su
uf

:,Q

THE ART OF PRESERVING THE EYE-

SIGHT. Adapted trom the French of ARTHU1: CHEV A-
LIER. Illustrated wi e avings. A plain, com-
rehensive Treatise, E ning the Anntomy of the
e the Phenomena of Vision, and the Reflection,
fraction, and D ersion of nght the Ophthalmo-
seope and its Use ieases of the Eye and Treatment ;
Long and Short Slght. with I.nntructlons ; Cataract and
Astigma tism ; anufacture of les, Colored
Glasses and the. Use; Number nnd ‘'oci of Lenses and
thelir Mountlnga Hyglene of the ‘Wongders of the
'I‘he enr rut 8. Musclesof the Eye. Roda
ina Magnified. How the Eyeadjusts
itself to diatanee. Double Convex, Plano-conve: on-
cavo-concave, and Double Concave Lenses illustrated
and their Action fully explained. How the Dispersion
of Light is neutralized; the Achromatic Lens, The
Eye a Cnmem scura. How we see everythi
verted. Hand, and Achromatic Ophth
scopes. ’l'heir ﬁse. how disease i3 detecte , with the
Healthy and the Diseased Retina ﬂlustmtem Louche
ettes 10 Stmb sm; Spectacles for Cross-eye; Iritis;
Trichiasi Albugo ) Oorues- Musc® Volitantes, or
ng .mect,s. Pterigion Bhphyloma of Cornea;
Sclerotitis ; Cone-shaped dornea' Onyx; Perrorabed
Cornea; Ophthnlmla. Hememlopy. Diplopy; Myosis;
. eforeg h’Jig geases, what they are.thelr
Causes and Treatment descr!bed wﬂ.h vniu-
ble cantlons how to avoid gr!s Presby {
ngeSight. and Msyo%{wor Bhort stght exhaust vely
treated. Franklin Spe: les. Cataract; theOperatlon
by Extract fon a.nd by Depression shown. Astigmatism,
and curio rimen
slightl: ie.
How Qyua rtz Crystals
1 acture of Optical Glass.

1n-

Astigmatism.
The Manu-
ebbles” condemned. Cup
Ball, Lathe. and ol‘,hef)i ools for Making Lenses l]us
Amted. tical Directions. The various kinds ot
Lenses; Bicyundrical and Prismatic Lenses. Colored
Glasses, how made, how to select them, When and
where to use, etc., with their Broper application to
several Diseases of the Eye. ompound Spectacles,
80; gles, Rallroad S \g ctacles How to selectshgectades
hevauersScaleof ntermediate Lenses for Myopy and
Presbyopy. Vislometer, Pupillometer; Axiometer; and
Besiclometer. lass a Poulie. Hand
ons or Qu i ng Glasses. Valuable
the H .{zit’ne ot the Eye. Simple Home-treat-
& Care for the
and I.nfa.nts‘ W at P!
Bathethe Eg nstructions to th
5[1 ] IasrromtheEye.

of Forei

for eu- llea!.ion The wﬂole contalned SUPPLE-
MENTS 125, 127, 130, 136, 139, 14, 1’14, 147,
Pr!oemcentseac mcents rar t @ geries. To be had
at this office and of all newsdealers.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for constructlon. with one
lllustratlon of cold house for g serving ngt from
n to s ry and pure through-

8eason. e air {s kept
ut v,he year at a temperature of from 34° to 3°. Con-
tained {n SCIENTIFICAMERICAN SUPPLEMENT No. 11 6.
]i?:ci 10 centa. To be had at this office and of all news
T8,

ctions

POINTS OF A GOOD HORSE. BEING
the Resort of the Committee npgolnted by the New
cuitural Boclety to decide upon Rules for
Guldance of Judges of Horses, The Points of Excel-
lence, Size, Color, Symmetry of Body, Head and eck.
Eye and Ear, Feet and Li:nbs. fully described. Speed
the Trot, andin Walkin% Style_and Action th
the percentage allowed for each quality. 'I"he Standard
Size and &peed for Mats Ifled Csrrlage Horses. Gents’
Horses, Family Horses, P Pbeton Horses,
atc. « An excellentGuide in selecung animals. Con-
tained in SOIENTIFIC AMERICAN SUPPLEMENT NO.
103, price 10 cents. Tobehad at this ofice and of all
newsdealers.

- cieutiﬁ: gmerimu
The Most Popularrgc)lztl:llif 712}« in the World.

VOLUME XL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1879, a
new vol will be d. It will continue to be
the alm of the publishersto render the contents of the
new volume as, or more, attractive and useful than any
of its predecessors.

Onlysa.QOnYmr including Postnge. Weekly.
52 Numbers n Year.

This widely circulated and splendidly fllustrated
paper {8 published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
rep B ing Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natura! History, etc

All Classes of Renders find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in.
formation ofthe day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
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