APRIL 10, 1880.]

Sreientific

American.

235

(18) C. W. C. writes: I am fixing up aw

secondary. For small coils, nse four or five layers of :

small mill to grind feed for my stock. Ithas a pair of “ No. 18 or No. 20 for primary and No. 36 for secondary.

sixteen inch burrs which run vertically, to be driven by

a common 8 or 10 horse power with a '5}$ or 6 inch belt !
over a 10 inch pulley. What should be the length of the
belt? A. We think the driving and the driven shafts !
should not be less than 12 feet apart. “

(19) A. B. writes: I wish to make some
mirrors, wil you give me formula for depositing the
silver? Have tried carefully the Siemens method de-
scribed in SupPLEMENT No. 105, but do not succeed.
What is the trouble? A. You have probably neglected
to clean your glass properly, or your aldehyde ammonia
wasnot right. Tryagain, or use Chapman’s process.

(20) J. J. C. writes- In receipt for cements
in No.'9,current volume,you raention fresh beaten blood,
etc., for Chinese cement; what kind of blood shall
Iuse? A. Use such as may be obtained at slaughter
houses. Beat 1t with an egg beater.

(21) G. B. writes: Some three weeks ago’
the town council engaged a man to dig a well for the
public. He agreed to dig a 5feet in diameter well for ;
$2 a foot in depth; owing to the nature of the ground he
had to increase the diameter to7 feet, which the council
said they would receive, and pay him in proportion of
above agreement. A dispute has now begun as to what
it should be-—the council say $94, and his mathema-
ticians say $137.20. Who is right? A. The relative
amount of earth removed will be as the square of two
diameters; if the price for 5 feet diameter was $2.60 per
foot, then for 7 feet diameter it would be as the square

of 5to the square of 7 or as 25 to 49—49
200

25,9800

$ 392:<35 per foot and
3-92:X35 feet=$137.20

©@2) J. W. writes: Please give an easy and
practical method of setting a locomotive engine eccen- !
tric whileon the road in case it should slip. A. If the
position of the eccentric on the shaft is marked, as it!
should be, you have only to set the cccentric to the
marks and fasten; if not marked, place the crank on
the proper center, throw the valve gear into its proper
position, and turn the eccentric around till the cylinder
takes steam frecly, and tasten. Whether you turn the ec-
centric forward or back, will depend upon whether it is
the go-ahead or the backing eccentric.

(23) E. De N. asks: Will a crooked pipe of |
the same size and length, having same pressure (for'
water head), pass as much water as a straight pipe
would? A. No: every bend yeu make reduces the
quantity delivered.

(24) A. S D. asks: Do the steamboat in-
spection laws prohibit the use of portable boilers in
small -lexnzhist < such as small ferry boats, when the
boiler is made i inwf:] iron and the tubes put close
together as they are in portable sawmill boilers? A.
They do not.

(R5) F. A. writes: In answer to A. W. H. .
("), of February 14, 1880, No. (7), I would say that I
obtained a fair copy from an electrotype by means of
the gelatin pad by saturating a cloth pad with the ink,
then pressing it on the electrotype, and, when dry,
placing the same face down on the pad. If A, W. H.
has a better method I will be obliged to him for in-
structions.

(26) J. W. C. asks: 1. Is tool steel better
than machinery steel for magnets? A. Tool ateel har-
dened and drawn to a yellow makes a good magnet if
properly charged. 2. Will the (allaud battery answer
as well as a Bunsen battery for a telephone? If not,
why? A. Either will answer, but the Leclanche is con-
sidered the best battery for this purpore.

@7 R. H. G. asks: 1. What holds the'
smooth surfaces together that Professor Tyndall speaks '
of as being held as well in vacuo as in the open air? A.°
The force of adhesion. 2. Also of what is celluloid
made? A, See p. 335, Vol. 39, SCIENTIFIC AMERICAN,
query 46.

28) M. J. L. asks: 1. What size should a
boiler be (light as can be made) to raise and hold two
or three pounds of steam, to run an enginc not exceed- ,
ing one horse power? A. Torun a one horse power en- |
gine, it should have 12 to 15 feet flre surface. k

The

thickness of metal may be 1-16 inch if the boiler is cyl-
indrical. 2. How could the steam be gauged with per- |
fect safety? A. Use both a pressure gunge and a safety 1
valve, or if the pressure is not more than three or four
Ib. you can use a column of water as a safety valve. ‘

20) 8. A. G. asks: 1. What makes the
mark en sawed lumber. Does each tooth make a mark '
when a circular saw is used? A. Iftheteeth are evenly |
set, each tooth will make its own mark; but if not, some |
one projecting tooth will mark more distinctly than the
others. 2. What would be the power required to run a :
boat 60 feet long and 20 feet wide—size of cylinders '
and boilers? A. For a stern wheel boat 66 feet by 20
feet wide, 2 eugines, 10 inch cylinder and 30 inch :
stroke; one flue hoiler 46 or 48 inches diameter and 18 .
feet long. '

(30) C. B. G. asks: What is the best fire .
escape from a third or fourth story window that a lady
could manage and carry in her trunk, and where could ;
T getit? A. We think there is nothing better than a
good strong knotted rope.

(31) P. A. H. asks how to make a strong
battery out of a fiew pile Leclanche battery. A. The
elements of Leclanche battery are not suitable for any
other form. If you wish to make a strong battery see
directions given in SurpLEMENTS, No. 157, 158, and 159.

32) R. E. M. writes: We have two saws,
one 54 inches in diameter, the other 60 inches diameter.
Now, if both run at the same speed, which will consume
the most power in doing the same work? Both saws
are alike ir all respects but as mentioned. A. The
larger one.

33) E. J. C. asks: 1. Can I construct an

induction coil of No. 36 wire and No. 16 or No. 24 wire?
I have these sizes on hand. A. For alarge induction

coil, No. 16 will do for theprimaryand No. 36 for the 'mercury flasks are submitted; butthey will undoubtedly * Cars, implement for moving, J. M. Brown

“a knoll as it would raise it vertically.

- to supply the pump underany condition.
'makes no difference in the height the pump can lift,
i save only the increased friction, but the pipes must be

. proportion of the parts.

2. What size wire is generally used in sounders? I find
24 too large. A. Nos. 20 to 24 are used for local
sounders, and for main line sounders Nos. 24 to 22, and
in some cases wire as fine as No. 36 is used.
The gize depends entirely on the length or resistance of
the circuitin which the instruments arz used. 3. Icon-
structed a telephone as shown in SUPPLEMENT, 142, Vol.
6, Fig. 4. It does not work as well as it should. Isit
an exact representation of the Bell telephone? ATt is
on the principle of the Bell telephone, and should work

well if constructed according to the direction referred .

to.

(34) C. W. N. asks: How much will a
inch wire cable chain support? A. If you mean 5 inch
diameter wire rope, about 14,000 Ib. ; if you mean chain
of % inch diameter wire, about 26,500 1b. A safe work-

. 1ng load is but one-fourth or one-fifth these weights.

(35) C. W. W. writes: A mechanical en-.

gineer of high standing claims that a pump will not
draw water as high by running the pipe in a curve over
As aproof o
his assertion he states that it had been tried with a
pump in good conrdition. to draw water out of a canal
the bank of which was twenty-one feet eight inches
above the level of the water. The pump was located
about two hundred feet from where the pipe entered
the canal. I claim that the pump or pipe must have
been defective, as the only difference a curve would
make would be what little additional friction the in-
creased length of pipe,due to the curve, would have over
a vertical lift equal to the highest point of the curve.
I would state that the pipe in question was large enough
A. The curve

tight; with the curved pipe as described, it is really a
siphon in form, and if there be the slightest air leak,

" the air will collect at the top of thecurve and thus stop

the action’of the pump. There should be a cock or valve
at the highest point to let off the air.

(36) W. H. M. asks: 1. What are the re-

quisite qualifications to become a locomotive flreman? °

A. Activity, faithfulness, sobriety, close observation,
and a cool head. 2. Who are the proper persons to
apply to for a sitnation? Idon’t think itis the master
mechanic, as I'have written to several and have re-
ceived no answer. A. The master mechanic or super-
intendent. 3., In link motion, is it necessary for every

"hangerto be a little above or bclow the central line of

motion? Will it not work just as efficient by being ex-
actly upon the line of motion? A. It depends upon the
4. Which is the accepted
mode of firing a locomotive hoiler? A. There is no ac-
cepted mode, as the treatment differs with different
fuel and different service; the best mode with any par-
ticular fuel and service is the result of experience.

37 W. T. 8. asks (1) whether 12 *;

3

inch

stay bolts are sufficient to stay the top sheet of a fire | -

box 24x42inch; one end of the bolts are turned into an
eye, the other end running through a clevis with a nut
on, steam pressure to be 120 lb. per square inch. A.
No; you should have at least 30 stays, 34 inch or % inch
diameter.
steam from two boilers, by running a steam pipe from

the smaller boiler into the larger one, running the pump

on the smaller boiler to supply it with water? A. No.

(38) S. F. A. writes: We have a difference
of opinionin the shop (U.P. R. R. machine shop) in |
regard to how a key should be fitted in a driving wheel. |
One party claims that the key should be fitted to bear .
the hardest, top and bottom; and the other party claims '
that it should befltted to bear the hardest on the sides.

_A. Thekey should be a close fit at the sides,but have no

draunght; all the draught should be on top and bottom.
39) W. H. D. asks how 1in using a

‘‘Richards * indicator for taking diagrams from steam
engines, one is sure to have the proper spring inserted
in the instrument. The indicator lent me has several
springs all stamped with different numbers, which to
an amateur like myself are very puzzling. I want to
take diagrams from different engines, under varying
pressures of steam, say with 20, 30, 40, 50 11:., and up to
100 1b. pressure in the boiler. I suppose I must change
the springs for each rise or fall in pressure I work at, as
the springs indicate such a course from some being
stronger than others; 40 to 50 Ib. will probably be what
Iwill use most. A. The numbers on the springs arethe
number of pounds one inch in height of the cards made
with that spring will represent. If you are using, say
a spring marked 40, then in marking off the card, you
will divide each inch in height into 40 parts, each part
being one pound per square inch, and so with a spring
marked 20, divide each inch into 20 parts, etc, There
should be with the indicator a scale corresponding
to each spring and marked R0 scale, or 30 scale, or 40
scale; these scales are to be used in measuring a card
made by a corresponding spring.

(40) E. E. K. asks: 1. What is the weight
of an ordinary locorotive without tender? A. For pas-
senger engines 50,000 to 70,000 Ib., for freight engines
70,000 to 80,000 1b. 2, What is the w'zL.t of the tender?
A. Depends upon their capacity. 3. What proportion
of the locomotive rests on the drive wheels? A. In
passenger engines about two-thirds, in freigsht engines
from four-fifths to the whole. 4. Is there any devicein
| use to preventdrive wheels from slipping, outside of the
~use of sand? A. None successful that we are aware of. i

' (41) D. L. writes: I wish to locate two

I hydraulicrams to work together; the fall is 10 feet, and
length of entry pipes 25 feet. The water is to be raised

, 80 feet through a pipe 1,000 feet long. Will they raise ,
the same quantity of water throngh a tube of 2 inches |

~ diameter as through one of 1 inch diameter (outlet tube

" of course)? Would the rams work successfully in case f

! the tube were 4 inches diameter? A. The rams will

l operate better through a 2 inch than a 1 inch pipe. No

" objection to the pipe being 4 inches diameter.

|

(42) H. 8. asks: 1. What pressure will
mercury flasks bear for a steam boiler, as in SUPPLE-
MENT, No. 182? A. We do not know the test to which :

|

2. Would there be any objection in using .

' Boiler furnace, steam, J. Mahony

bear ten times the pressure usunally carried on steam
boilers. 2. How many flasks, and what size cylinder [
and propeller would it require for a Sharpie 26 feet long,
616 foot beam, to go eight to ten miles per hour? A,
20 flasks submitted to the fire, and 4 or 6 for steam re-
servoir; engine 4 'inch by 4 inch stroke; propeller 1
24 or 26 inches diameter, anc 33 to 38 inches pitch.

(43) P. H. asks: 1. Should in the speed of
circular saws there be any difference for a cross cut and
a rip saw? A. No difference of speed between a cross
cut andrip saw. 2. What should be the speed of the
cylinder of a planer (surfacer), and what the feed for soft i
wood work, such as general mill work, and what for
hard wood work, such as furniture? A. For a planer, ‘
about 800 revolutions per minute; the feed must depend
upon the character of the wood and condition of the
knives. 3. What is the proper speed of a band and |
what for a scroll saw? A. Speed of band saw 6,000
feet per minute; speed of scroll saw if well constructed
and balanced, from800to 1,000 strokes per minute.

(44) J. C. B. asks: Can you give me any
lremedy that will drive off or kill water bugs? Our
: house is becoming infested with them. A. Persian in-
"sect powder thoroughly blown into all the crevices
at the wall, around the water pipes, and aroun®& range
will generally dislodge and kill them. The powder
should be applied oncea week for three or four weeks.

(45) J. G. 8. asks: Can you tell me through
the ScIENTIFIC AMERICAN how I can copper plate or
gilver plate small brass articles without a battery ,or how

. to make a battery and liquid to do it as cheaply as pos-
» sible? A. You will find on p. 409 (15), Vol. 40, of Sci-
i ENTIFIC AMERICAN, directions for making a silvering
" solution to be applied with a cloth, and on p. 219 (43),
same vol., there are directlons for coppering castings.

(46) J. S. B. writes: In your issue of March’
20, under * Notes and @ueries,” your correspondent,
B. 8. (19) complains of the wasting away of copying pad’
in cleaning after use. Thereis no necessity for cleaning
off the impression. If the pad is laid aside for 24 hours
| it will be found that the ink has been cutircly absorbed.
+and a perfectly clear surface is left for another copy.

| 47 8. B. G. asks: 1. Why was Cleopa-
tra’s monolith named a needle? A. Slender rock
columus, whether natural or artificial, are commonly
called *‘needles.”” 2. Has Cleopatra’s needle reached
New York yet? A. No. 3. In what part of the city
will it be set up? A. Not decided. 4. Does the Oassi-i
quiar1 River in Brazil always flow in the same direction?
A. No.

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

! examined, with the results stated:
| G. W.G.—Nickeliferous pyrrhotine—worth an analy-"
| sis.—J .‘M.—@Quartz, with sulphide of{iron—not valuable.
' —J. W. K.—Magnetite-—magnetic oxide of iron—-in
' gneiss rock.—J. B. G.—It is quartz rock—of no value.

! COMMUNICATIONS RECEIVED,
Report of Weekly Meeting of Polytechnic Associa-:
tion.
On the Iowa Meteorite. By A. W. B.
Curiosities of the Key Board. By

| [®FFICIAL. |

INDEX OF INVENTIONS

TOR WHICH

Letters Patent of the United States were .
Granted in the Week Ending

March 9, 1880,
AND EACH BEARING THAT DATE.:

|'Those marked (r) are reissued patents.]

A complete copy of any patent in the annexed list, in- I
cluding both the specifications and drawings, or wny .
patent issued since 1867, will be furnished from this office .
for one dollar. In ordering please state the number and
date of the patent desired, and remit to Munn & Co..37;
Park Row, New York city.

Alcoholic vapors in water, apparatus for collect- 1
ing, M. CZINET. ... tivvenrennencns tone venennns 225,349
Aluminous cake. making, C. V. Petraeus...225,300, 225,301
Animal trap, T. Wilson . 225.2561
Audiphone, T. W. Graydon . 225,364
Augers, operating earth, G. H. Wood . 225,453
Axle box, car, G. W. Brownell. 225,269
Axle box, car, T. Haynes.... 225,219
Baling press, A. M. Paxton.. .. 25416
Barrel machine, L. Smith ... 225.303
Bedstead, folding cabinet, A.W. & C. T. Kendrick 225,393
Belt fastening, R. McCully.......ccoovvnniiinnnnnnnnn 225,405
Bicycle brake, S. Sawyer 225.239;
225,402]
.. 225343
.. 225427 -
225451

Book for holding blank forms, A. J. Clark .
Boot and shoe, J. T. Shaw ... . .
Boot and shoe, R. W. Witham
Boot and shoe sele burnishing machine, D. C.
Mathews .
Boot or shoe measure, G. H. Cushman .
Boring nachine, G. Gardner (r)
Boring tool, metal, L. C. Little
Bottle stopper, S. 8. Newton
Bottlewashingmachine, C. Michel.
Brake lever, A. C. Fish .
Brick machine, C. V. Hemenway et al. . 225,283
Brick machine, J. A. Reeder . 225,418
Building blocks, pottery shape for, A. Campbell.. 225338 ;
Bulletin board, Watkinson & Whelan.............. 225,446 .
Burglar alarm, electric, C. H. Carter . 225,211
Button, A. D. Jeffrey 225,288 |
Button holes, eyelets, etc., stitching, J. A, House 225,381 ‘
Car brake, L. S. Hoyt 225,382

... 225,231 |
. 225358

Car center plate, railway, @. Bradley, Jr. .. 225332 ‘
Car coupling, Myer & Skinner........... .. 225,410 |
Car door sill, grain, D. F. Van Liew .. .. 225,441
Car starter, A. Stewart . 225433
Cars, apparatus for delivering railway ties
J. Pusey . 225236
........ 225,336
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i Fire lighter, B. Swift.........cooovieiine

| Furnace, T. M. Fell

" Hammering draw plates, machine for, C.D.Rogers

' Hat, ventilating, H. @. Pearce

. Horse rake, F. E. Kohler ....

. Netted fabrics, frame for drying. H. Dewaele. ...
| Nut punching machine, W. Shields.

' Packing, piston, T. Tripp

Cars to moving trains, device for aitachine:, A. B.

Chapin 225.272

Carpet stretcher, J. A. Dice ......... ... 225,218
Carriage spring, W. H. Brace. ... 225334
Caster, furniture, C. Brinton ..... ... 225,335
Chain guide, oscillating hand, A. Box. . .. 225,330

Chair, E. J. Smith .....c..oooceueinnn
Charcoal kiln, W. A. Miles ...
Clothes pounder, J. Keller,Jr
Coffee or spice mill, ® W. Stow ...
Coke oven, beehive, S. Diescher..
Ceeking apparatus, steam, J. Ashcroft
Cooking vessel, W. Y. Thomson...
Copy holder, A. Iske"
Cornice, adjustable window, J. W. Campbell.
Corset, abdominal, 8. A. Cuningham
Corset stee) fastening, L. Hill
Cotton chopper and cultivator, comb’d, W. S. Neal 225411
Cradle, rocking, J. W. Mucks ... e eereeeteeenes 225,233
Crank and wheel for machinery, comb’d,H. Young 225.454
€imping machine, Stoddard & Fifleld ... ... .. 225431
Cultivator, A. Aker . 225,264
Cultivator, A. Stauffacher 225,304
Cutlery, pocket, J. D. Frary 225,359
Dentaphone, T. W. Graydon.. 225,365
Dentist’s chair, E. T. Starr.... .. 225,432
Dividers, J. ¥. Sullivan.... 225,436
Door check, C. Hpoper 225,380
Dredging machine attachment, J. A. 225,205
Dust pan. E. J. Riley 225,302
Dyeing and washing yarn, cloth, etc., apparatus
for, H. P. & W.Gray, Jr 225,363
Electric conductor, underground, A. T. Boone.... 2252t8
Electro-magnetic motor, J. 8. Lamar .. 225395
Extinguishing device, F. E. Dallery .. 225350
Fan, H. Clayton .. 225,346
Fan, fly, S. B. @pdyke .. 225,413
Felly for wheels, metal, H. E. Lambert 225,225
Fermenting casks, ventilating valve for. H. Guth 225,368
Firearm, breech-loading, V. Sauerbrey... .. 225,423
225,244
.. 225223
.. 225,357
. 225,391

Fuel burning apparatus, 8. B. King...

Gag runner, R. W, Jones

Game apparatus, J. Miles... .. 225,407
Gas, apparatus for enriching and economizing
coal, G. T. Strong.... vees 225435

L 20447
225,32

Gong, alarm, C. F, West..
Grain binder, J. Bingham ....
Grain decorticating and cleaning apparatus, U.

Boucher
Grain separator, J. Grube. ..
Grain separator, I1. E. Wright et al..
Grate bar, @. Reilly
Grater, vegetable, F. Wittenmeier
Grinding mill for grain, middlings, etc., Higgin-

wottom & Hutchinson
Gun wad, J. Neimeyer
Hair pin, A. J. Shipley
Hair pin, J. R. Smith

225.329
.. R5.367
.. 225,263
. 225,419
225,313

225374
225,412
225,428
925,430
225,238
.. 225,328
. 225,44
. 225,331

225,394
225,449
225,360
226.210
225.235
.. 225,396
... 225,299
.. 225,309

.. 225,222
.. 225,47
.. 225,445
.. 235,290
.. 225260
25,257

Harness, T. Boardman.... .
Harrow, J. & G. E. Waggoner ..
Harrow, wheel, F. Bramer
Harrow, wheel, C. La Dow
Harvester and thrasher, comb’d, C. J. F. Wilkins
Harvester reel, W. H. H. Freeman
Hat pouncing and shaving machine, J. B. Brown

Hay press, L. B. Lathrop. ......
lieadlight, signal, M. Nicholson .
11og trough, W. G. Vincent
Hoop bending machine, J. W. Jones.
Horn and shell goods, making, L. Tillin
Horse power, R. C. Wade

ghast.

Horseshoe, J. R. Williams .
Horseshoe bending machine, J. R. Williams
Horseshoe blanks, creasing machine for, J. R.

Williams ............e.e e e 225,253
Horseshoe blanks, machine for cutting off, J. R.
WILHAME civriiiiiiiie s crereniriiianaes 225,252
Horseshoe blanks, machine for trimming, J. R.
WiHHAMS s i e 225,254, 225,255
Horseshoe blanks, making, J. R. Williams (r)..... 9,111
Horseshoe swaging die, J. R. Williams........... 225,258
Horseshoes, die for forming toe clips in, J. R.
Williams .. 225,256

. 295,250

Horseshoes, manufacture of, J. R. .
. 225,216

11ose. applying bands to, @. T. Earle

Hose, cut, J. Bigelow (I)......ov cevevivininirnenns 9,113
© Hydraulic elevator, J. R. McPherson .. ......... 225,294
Hydro-pneumatic apparatus, T. A, Martin .. 225,293
[roning table, G. W.De Mott ...........eunntt . 225,352
Journal bearing for shafts, (. C. 225,224
Keyblanks, manufacture of, I’. 225,227
Kite, J. Thompson .... .. 225.306
Lamp, J. G. Greene.. .. 225,366
Lamp, electric, E. Weston.. .. 225,312
Lantern, signal, R. W. Lewis... . 225,397
Lead and crayon holder, J. Hoffmun . 225,379
Lead, preparation of metallic, A. K. Eaton ....... 225,356
Lifting,carrying, and lowering heavy bodies, ap-
paratus for, J. C. Moore .. 225,408 -
Loom let-off mechanism, J. D. Cottrell.. .. 225,348
Mashing machine, A. Dieryckx . 225,213
Meat and vegetable slicer, A. & A. Iske . . 225,387
Meat hook, B. F. Clark . 225345
Mechanical movement, J. D. Wright .. . 225,262
Medicine case, Barnett & Hurlburt .. . 225,320
Metal bending tool, S. Patterson . 225,415
Middlings purifier, A. R. Guilder. ... ... ..... 225,218

Millstone dressing machine, E. H. C. A. T. Vulpius 225,442
Moulded articles of manufacture, composition of

matter for making, @ F. Woodward ... .. 225,361
Mouldingapparatus, G. Woolnough e 225314
Motion, device for converting, Hitchcock & WVake-

man
Mower and bearing, lJawn, E. F. ]
Nail plate feeder, A. Trumbour

225,876
... 225282

. 225,438
295,212
... 225,429

. 925,307
. 225,308
. 225,406
. 225,399

Packing for piston rods, metallic, T. Tripp

Padlock, F. W. Mix.........
Pantaloons, J. W. Lingard ..

Paper bag machine, E. @. Bennett,, .. 225,32
Paper box, J. B. Parker . . . 225,414
Paper cutting machine, E. R. & T. W. ~heridan (r) 9.115
Paper for detective purposes, treating, N. J.

HeCKMAND .. veeviiiiiis aeieieiies aaeens 225,282
Paper, preparation of bank note, H. Rayward.... 225,219
Paper pulp, machine for separating the fibers of

wood for, P. & G.C.ROS€ (1) eevervniiivnes ouns 9,110
Paper, repulping. C. Coon... L. 2B347
Peach stoner, J. K. Hogan...... ......coooovaee . 225,318
Peg cutter, E. Holmes .......cooevvviienn oo 225,284, 225,285
Pen, stylographic fountain, C. W. Livermore..... 225,401
Pencil case, C. L. Downes...........ccovvvnnnans . 225,214
Phototype plates, producing, B. Jacobi. 225,389
Pianoforte key pedal, T. H. Knollin................ 225,289
Pipe joint, flexible, A. Bataille..................... 225,267
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Pitcher, ice, H. VasseUr ......ovvvrvenenenrnrnnnnnnn, 225,440 °
Planter, corn, J. W. Atkinson..........covvvee vunnn 225,318
Planter, seed, E. F. Dunaway  ..........ccovenne 225,275
Planters, marking and dropping attachment for,

W. F. Senter ......ovvvuvvvvnniiiienrnnnnennnnnsns 225,426
Plow, A. L. Chubb.. ..225,341, 225342
Plow. R. T. Semmes Lo 225425
Plow, reversible, J. L. & G. L. Woodbury. . 25452
Plow. side hill, W . Strait (r)........ «oevivvenn oot 9,116
Plow, sulky, L. Berthiaume.. .. R2%,207
Poleand shaft, vehicle, M. '1‘ Jaekson . 225,221
Postal card, H. E. W, Barton. . 25,319
Printing apparatus, cash controllmg C Ahe]e . 225,203

Printing press delivery apparatus, J. T. Hawkms 225,280
Pulp machine, wood, J. W. Martin 226,292
Pump, D. C. Lee 225.398
Pump, L. D. Railsback .. 25417
Pump, ship’s, C. V. Decker . 25,353
Rail joint, W. F. Ash 225,266
Reaction and ’u‘ect action engine, Du Motay &
Beckwith e 225,245
Reaming bit, expansible, A. Arntz .. 225265
Reapers and mowers, rake reel for, J. Amstutz... 225315 !
Reclining chair foot rest, R. & W. dc{abe.... ... 225,280 |
Revolving screen, L. J. Bennett .. .. 225206
Rpeumatism reme:ly, P. J. Welch .. 22,248
Rod and pipe cutter, F. I. Maule . 225,403
Rotary engine. R. Leuchsenring .. 225,226
Saddle, harness, C. Steinbach............. .. ... 225,242
Sailor’s ditty box, Hitchcock, Jr. & Read... . 225,371
Saw tables, device for adjusting, J. Bennett 225,323
Screw cutting machine, B. Stott 225,305
Screw machine wood, J. H. Greenleaf L2520
Service pipe box, Hummer & Gemmill. .. 225385 !
Sewer connection, M. Schmitt.... 22,424 j

Sewing machine, J. Bigelow (r)
Sewin machineroller presser, P. Diehl..... 25,214
Sewing machine spool case, Terrell & Travis . 225437
Sewing machine tucker, Johnson & Reynolds..... 226,390
Shelter, portable, G. I. Herbert .................... 06372
Shower bath apparatus, portable, J. E. Vansant.. 225439
Skate, J. H. Forshay. . ........ .. 276
Skate, roller, A. French ...... .. 25.361
Skiving machine, t'. M. Carter .. 225340
State,school, N. Du Brul. .. 225,215
Sliding gate, A. F. Miller . 225,295
Smoke and dust arrester for ra.llway ca,rs, Whlte .
& Henderson........... . 225448 -
Soap, fluid, E. W. Lincoln . 225,400
Soap press, C. L. Ingalls 225281

225,34
. 225,209
225326
225,355
.. 225351
.. 2228
.. 225234 |
.. 225240
.. 225,344 |
. 2253317 |
205321 |
205,321
225,388
235,404
225,333
.. 225,450
.. 22211
. 225,204
225,286

Sod cutter, M. S. Bettice
Spark arrester, Craig & Wyman
Swark extinguisher, G. L. Blewett .
Spoke throating machine, Doane & Bugbee
Steam engine, J. D. Davies ..

Stove, C. H. Blanchard .
Stove, heating, J. P. @eth
Stove, steam, S. Silsbee...
Straw stacker, L. N. Clark .
Stud and button, P. Z. S. Bulot... .
Telephone line alarm, Barker & Elmouston ......
Telephone lines, signaling apparatus for,G.H,Bliss
Telephone transmitter, J. H. Irwin..
Tether. W. 1. Maxey
T'hill coupling, W. H. Brace

Thrasher aund separator, grain, M. Williams.

Thread cleaner, T. Finigan.
Tin vessel, ®. J. Backus...
Tire upsetting machine, J. W. Hudson
Tobacco, improving the color and quality of leaf,

G. Robinson
Tobacco rolling and covering machine, C. A.

X423

£S5 41 =3 . 225,241 ¢
Umbrella covers, machine for cutting, G F '
Wachtershauser.........ovvviiin viviiiininnnnn, 225443 °

.. 225409

.. 225,249

. 225370
225,

Umbrella support, T. Mor
Usdershirt, A. J. Wheeler ..
Valve,balanceslide, E. Haug.
Valve, globe, W. A, Hart.... ..
Vaive, straightway, E. ¥¥. McCormick
Vehicle spring, G. Hubert.
Velocipede, A. Vreeland...
Wagon seat, J. H. Rhamy .

\

|

.. 22» ,510
. 22,42

‘Washing machine, J. ADderson.........coeeveuun..n 225,316
Washing machine, W. Haas ............. .. 25218
‘Washing machine, Wentworth & Colby.. . B3I
Watch barrel attachment, H. A. Riggs ............ 02642 |
‘Watches. winding arbor for stem winding, W. P.

Hillick ... . voves 0 e 225,220
Water closet, M. F. Gale. . . 225,363

.. 226,287
.. 26313

. 225371
225,250 :

‘Water conductor, G. K. Reber
ivater wheel, K. H. Higginbotham.
Whiffletree, C. Hassinger ..... .
Whiffletree, H. M. Whitehead..

Whip socketfastener, A. E.Hawley............... 225,281
Window screen, @. P. HOWe ........ocevvvnnns oue 225,383
DESIGNS.
Button card, G. P. Farmer 11,671 .
Buttons, J. Rowbotham. 11 6’75
Carpet, H. Horan
Clock frame, L. B. Tuttle.. 11 676 |
Flush bolt, H. Jaworski . . 11,678
Handkerchief, A. Tilt ... 11,673 .
Knit fabrics, S. Conde... 11,669, 11,670
Seart pinn, J. PAXEON. veevveeseriiuirssisreienennes 167!
.................. 11,67

Vaseand pedestal, W. Bayley..

TRADE MARKS.

Chemical purposes, plumbago crucibles and other
plumbago ware for, Patent Plumbago Crucible

L070) 111 172 5 + .. 1,849
Food, prepared baby, Mauger & Petrie. .. 1,848
Medicinal preparation, Gerry & Co....... . . 9,847

Paper, wrappirg and writing, Macy & Co.............
Soap, C S HigginB.cooviir ciiiiiiiiiiiiiiiiienans

7.851 -

English Patents Issued to Anlericans.
From March 5 to March 9, 1880, inclusive.

Boiler, steam, W. M. Fisher et «l,, Cincinnati, @.
Bolting machine, C. J. Shuttleworth et al., Springville,
N. Y.

Disinfecting apparatus, E. J. Mallett, Jr., N. Y. city.

Foisting blocks, R. L. Shute, Cincinnati, @,

Iron fenders, manuf. of, E. J. Lasius, Jersey City, N. J.

Knitting machinery, W. H. Mc¢Nary, B’klyn, N. Y.

Lacing apparatus for boots, etc., W. I1. Ducker, New
York city.

Lamp, electric, J. 1. Guest, Brooklyn, N. Y.

Motor, E. I.. Brady, New York city.

Organs, etc,, apparatus for playing by electricity, J. Y.
Smith, Pittsburg, Pa.

Spinning mules, H. Hendry, Newark, N. J.

Umbrellas, A. H. Ege, Mechanicsburg, Pa.

Vessels for aerial nayvigation, A. L. Blackman, Nash-
ville, Tenn. .

‘Vekicles for carrying grain in bulk, T.  T. Prosser, |

Chicago, Il l

‘Wringing and mangling machine, J. Cherk, N. Y. city.

91121 "~

WE MAKE a Good Stron

STEAM ENGINE

Cylinder 12x15inches; 35 Horse
Power; with Fly Wheel or Pulley
and Governor, Al complete,

New. Price, $600. Address
W. P DUNCAN & CO0., Bellefonte, P Pa.

c Dasiedy l‘d::v. n.ll‘h inser tmn «m= TG oente n *
" Back Page, each insertion - =« $1.00 a Inle.
bout eight words to a line.)

Bngravings may head akvertisements at the same 7ate
perline, by measurement, as the letter press. Af&ver-
tisements must be recewecl at publication officeas early
as Thursday morning to appear in next issue.

§#~ The publishers of this paper guarantee to adver-

tisers a circulation of not less than 50,00 copies every
weekly issue.

DEAFNESSJ

Dr. JUDGE’S easy and pleasin yme‘uhod of treatmentfor *
Deafness, Catarrh. Asthma, “ynsa pl o, Bronc itis
Coughs. Colds, Nervousness.and lun, in
deserved of success. :
-+ letters from all parts of the
country. Trial freeat our office.
No charge for consultation, by
mail orin person. Sent by ex-

ress everywhere. T.

UDGE, & C@., bPhysicians, 79
. Beach &t., Bostou Mass. Ladies’
v entrance to Parlors 7934, oppo-
site United States Hotel.

I
:WANTED — A Second-hand Upnght Boiler, 2-horse
power. NIMS & BEACH, Lexington, Mich,

i Ammoniacal Ligquor and Coal Tar.

" Sealed Proposals will be received at the office of the
. Cincinnati Gas Light and Coke Company, Cincinnati,

} @hio, until 12 0’¢lock noon, May 1st, 1830, for the Ammo-
macal Liquor produced at the works said Company,
! extending over a period of five (3) years from July1, 1880,

Wanted in every F.nmly

11 combination. Step ladder, height, 5 feet;

The Liquor will be delivered in car-tanks on side track

in tank-Lurges on the river, or atany point on the line

_ of the Gas ¢y ’s premises. The strength to be of
. the same average as at present.

1l
liU" bars, 20 feet; best ironing or skirt board all Bids will be received at so much per ton, of 2.0 .
neatly combined in one compact, durable articie. Can pounds, of coal carbonized. Payments to be made
Ty i oo g und, Weighs oulyv is [, Custemers menthly

$10,000 willbe required.

Securify in the sum of
ecurity in the right to reject any and all

The Company reserves
bids.

Ifdesn‘el by the successful bidder, arrangements can

e made foryt he purchase of the toal Tar produced

durmg the same period. Address
ROBERT BROWN, JR.,
Cimcinnati Gas LLgM a’nd()ahe Co.,
Cincinnati, @.

Wl pbrsed Setud Far satnple. I’llu $2. Agents’’
terms a bonanza. Rights for saje. Add |
J. H. MAR'TIN, Harttord N.Y.

See {llustration in SCIENTIFIC AMERICAN, March 20,1880.

WAN’I‘E) —A clE()()ND HAND STEAM HAMMER,
100 1b. or upward. _Give grlce and pame maker.

Tl
\ H
i

A. MATTISON, 824 3. Halsted St., Lhn’*‘lgo 1.
‘ 'EAGLE” CRUSHER,
~ THE BLAKE “LION AND y
A patented improvement of the former ‘* New Pattern” Blake machine -d‘
Tias greater strength and much greater efficiency than the old. It requlres "
(the size most used weighing 5, 009 1b. less than the unimproved marhize:,
It requires less than half the time in oiling and other manipulation, and
less t’hau half the expense for repairs. Address
E. S. BLAKE & CO., Pittsbars. P
Sole Proprietors and ‘V[anufactul er’s.
MAGNETIC REACTIONS.—BY THEO.
du Moncel. An interesting and_ instructive paper. by .,
. one of the most eminent of French electricians, demon-
strating that the effects of magnetism, like those of |
electricity, are of two different natures, aciording as | i
2 * beH ater St., B .
239 “lm‘d““ﬁnk N Y [o ,-,}_ ‘Iz;lm'“:. Mo. oston Static action and dynamic action defined. How static |
. . i magnetism is distributed in a simple m netlc system ! !
L e o on Cinatachag. * Shows by uienetlo phahtaind. “He Cltetwhion Beult
S e - from reactions exchanged between a magnet and its i
“Used in over ! ater-Works Htuliuz :armature. Apparatus for showing this. ~Magnetism, |
purposes. tricityin a condenser. Maznetlc condensation. Re
nent Magnetism, and how it differs from Condensed
Prlces below those Of an Magnetism. llustrated with 11 tigures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 217, Price !
Othel‘ Steam ump n 10 cents. To be had at this office and from all news
the market.
WATER METERS. .II. METERS.

only about half the power to drive. and is transported atuch less expinse
HENRY R. WORTHINGTON,
magnets act as currents or as charges in the staticstate. !
WORTHINGTON STiAM PuMPS of all sizes and for all ;: from a static point of view, shown to behave like elee- !
dealers.
..... factory prices. Highest Honor:

“ ¥ E CHER & PE CK, PIAan at-Centennial Kxhibition. Mathu- ;

shek’s Scale for Squaxe Grands. Finest P'pright« in
Successors of M1LO PErK, Manufacturers of Awmerica,—12,60 In use. . Catalogue of 48 pages -free.
PECRK’S PATENT DROP PRESS,

JUBILEE O - thebest in the world. An 8-
Regular sizes Hammer stoporgan ounly Circular tree, All sent -
E from 50 to 2,570 1b. Special on 15 days’ if unsatisfactory. Facs
™ attention given to making SHERT lIU%OIC at 1.4 Dice.
i Catalogue of 3,000 choice pieces
chine Forgings.
New Haven, Conn. MENDELSSOHN PIANO CO., Box 2058, N. Y.

‘$1 50 TO %4£00.— Al strictly:
first-class,—Sold at Wholesal

iy Focighf 1w
tory, 57th =1.: -ml Iihh Ave.
of Drop Dies, Drop and Ma- A N s
sent for 3c. stamp Address

V\TANTED ONE FOREMAN MACHINIST
and one Pattern Maker and Draughtsman. Address I.
Q. HALTEM AN & C®., Manufacturersof Steam Engines
and Mill Machinery, 1611 Seuth 3d Street, St. Louis, Me,

Universal
Hand Planer,

Judson’s Patent,

* PROGRESS OF INDUSTRIAL CHEMIS. o e e e s
@l el workers gen-

Y.—By J. W. Mallet. The latest and most approved erally, find this tool of
processes, and the latest experimental results in the ereal 'value.  Prices re-
manufacture of the following jmpertant commercial daced.  =emid fur illus-
products: Niter, Potassium Chloride, Potassiuna Sul- r'|‘_-|r.g'\'] eatilogae of Plan-

ers, Iron Cutters,Shears,

Punches, Universal:
Ratchet brxlls,etc Man-
ufacture d exclusively by
8%) COLONY RIVET

}mdtv Potassium Chlorate, IP’yre-Chromate, Potassium
rarrp-tyaninle, Potassium Cyanide, Sodium Chloride,
Sodium Nitrate, Sodium Sulphate, Borax. Ammonium
Chloride, Calcium Clinride, Calcium Chlorate, and M

nesium Sulphate. (‘ontamed in SCIENTIFIC AMERICAN
STRPLEMEST. No « Price 10 cents. To be had at
" tliis nftice wad from all nes st el ars,

DUC'S IMPROVED ELEVATOR BUCKET.

Made in sizes from 33 to 2inches. Forusein FLOUR,GRAIN, MALT, ®RF:S, COAL, BROKEN STONF.
SAND. DRUGH, SPICES, PLASTER, etc., etc. T'hese buckets are struck out from the best charcoal
ron, and are almost indestructible. No corners to catch Ng seams toburst. Run with great ease
and fill fullevery time. No mterior corners to clo|

F. ROW ].A\ l), aole Manufacturer, Brooklyn, N, Y. |

Kingston. Mass.

The Premium

VVANTED,
Aeompetcnt andreliableman as ‘“Time Keeper” ina
' general machine shop and Foundry vm&J]o} ing 4 to 400
men. Mustbe thoroughly Lx{)&., icnee Aulilrisy
Bnx 713, New York.

COMPARATIVE VALUE OF GAS AND
CO®AL.—By Geo. S. Dwight. An interesting paper,giving
some curious speculations about the wastes o ceal due
to the extravagant methods now in vogue in all civilized
centers in obtaining the thermal effects of this fuel;
showing how a reformation of so glaring an evil may be
effec ted, and how the losses m:uy be reduced ; and point-
ingout the advantages 10 be derived from the use of
water-gas, which the author kelieves s destined to be-
come the *fuel of the fu " Contained in SCIEN-
TIFIC AMERICAN SUEPLE NP, No. 216. Price 10
cents. To be had at this office and from all newsdealers.
The same number contains £l valuable article on the
“Heating Power of Coal Gas,” by Dr. Wm. Waliace.

A MANUFACTURER WANTED TO.

ELECTRO- MAcNETs.'

1% in. lopg, % in. dlameter silk wound_ wire, by mail,
25 cents J.H NGLE Rutherford, N. J.

AN EASILY MADE SMALL STRONG,

AND CHEAP BOILER, for little Steamboats. By if. K.

Stroud. With an engraying. This excellent little boiler

is made of wrought [ron mercury flasks, which may be

readily obtained,ready for lé;etz eve’}llilia%(s ILrehscr%wed

together with ordmarygas ings is boiler hasbeen | jp"thigjournal Feb. 14th "Address

used for a year past,with much success, in the steam <

Sharple yacht Mannelita, Length of boat. 16 ft.5 in,; J.8. BROWN, Galveston, Texas. |

beam, 4 ft. 6 in.; Propeller, 16 inches diameter. For

further description of boiler, boat, and engine, with

d of securing the propeller shaft in stern nost, see

SCIEI\TIF[C AMERICAN SUPPLEMENT, No. 182, I'rire

To be had at thls office and of allnewsdealers

W—= 5 MWD CATALRACUE.

S 1AM

10 cents.

M‘uled Free for 35 Cts.
Four for $1.
$10,000 will be paid to any
person whocanexplode « Lamp mted
with our PAIEN TED SAFETY AT-

$10, 000.

May useany lamp or burner,

SAFETY
LAM P Prevents dup{nng and heating,
Sendforsamples,withsize of collar

and depth of yourlamp.
S: S, New:on s safety Lam
3 West Breadway,

Factory and Office, Blnghamton. N Y

Steel Castings i

« From % to 15,008 1b. weight,trueto pattern, of Mg ualed
btrknﬁ{l ki, sk nesa, andd dumhlllt\ 1500 Caenk Shafis
‘and L0,J] Gear Wheels of this steél now running prove
its superiority over all other Steel Castings. Send for
circular and price list.

. CHESTER STEEL CASTINGS Co.,407Library 8t.,Phila, Pa.

| Forster’s Rock & Ore Breaker aul Combined Crogher aud Pulverizer,

The simplest machine ever devised for the purpose.

Parties who have used it constantly for six years testify that it will do double the work
of any ether Crusher, with one-third the Power, and one-half the expense for Keeping in
repair. The smaller 8izes can be run with Horse Power
Address T()TTEN & CO., Pittsburgh, Pa.

TIF EAR—DBY CHA% H. BURNETT,
M.D. A valuable paper, giving a report of four cases,
among many others, in which is shown the beueﬂmal:
effect derived from the prolonged and uninterrupted :
wearing of cotton {mllets a8 artificial drum-heads, and :
which the authorclaims are the only useful kind of arti- :
ficial drum-heads that have ever yet been devised.
,ontamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
319, Price 10 cents. 'To be had at this office and from
alinewsdealers.

A EW 8 IN.
Apply W. WALTER, 541 West 35th St., New York City.
Bl Indueements toactive agents to sell our goeds. '
Terms and circulars free. Address the manu-
faeturers,GE. VAN SANDS & C@®., Middletown, Conn.

CO-v
ork

ew

)

© 1880 SCIENTIFIC AMERICAN, INC

' ching

make Seixas’ Patent Weighted Horse Shoe, as described ; ‘n

_SPY GLASSES

FIELD GLASSES,
MIBROSBUPES

JAMES W. QUEEN & CO.,

924 CHESTNUT ST., PHILADELPHIA, PA.

Catalogues sent on a})plication.
Part 1.—1VI'1thematlcal nstruntrents,
Part & —Opncal Instruments.

Part § —Magic Lanterns.
Part 4.—Philosophical Apparatus.

STEAM PUMPS,

THE NORWALK 1RON WORKS CO.,
SOUTH NORWALK, CONN.

SCIENTIFIC AMERICAN SUPPLEMENT.

Any desired back number of the SCIENTIFIC AMERICAN
. SUPPLIEMENT can be had at this ottice for 10 cents. May
* also be had or_ordered through booksellers and news<
dealers everywhere. MUNN & C. Publishers,

. 37 Park Row, New York.

VALUABLE MACHMINERY.

T.arge Rolling Millin East St. Louis, Itl,, for sale at re-
tml-—eonsmtm% in part of rail train, Tuck train, squeez-
ers, punches, slotters, Tail straightener. roll lathe and
ﬂxtures,engmes and boilers. Address ea:

POPE IRON & METAIL Ce@., St Louls Mo.

_ i SUPERINTENDENT WANTED—FOR A

16-Set Woolen Mill. @nly those thoroughly cempetent
need apply. Give references, experience, and salary

! expected. Address Box 1,926, Post @ffice, New York.

Jobbing in Wood Work.

Fine machinery used,andthe best of workmen. C.C.
SHEPH ERD, 204, 206,and 208 W . Houston St. New York.

NEW ILLUSTRATED CATALOGUE 1880
on Foot Lathes, Machinists’ Tools Gea.rCuttmg Attach-
ment for La.thes. Improved Work Holder, Twist Drills
nd Chucks,etc. TysonVase Engine—small Steam Motor;
oboﬂer no danger. Suitable for running Light Mal
ry. AddressJ ACKSON & T YLER, 27 German Xt.,

Baltlmore, Md
wA I GH Es inproportion. Mammoth FR EE
Mlustrated CATALOGUFR

E. NASON & CO., 111 Nassau Street, Ne w York.

Shafts, Pulleys, Hanpers, Rfc.

. Fult assortmeut instoreforimmediate delivery.

WM. SELLERS & CO.
79 Liberty bueet, l\ew York.

Frem®$® up; other goolds

CAVEATS, COPYRICHTS, LABEL

HEGINTRATION, E1C,

Messrs. Munn & Co., in connection with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had OVER THIRTY
YEARS’ EXPERIENCE, and now have unequalc® facilities
for the Preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done

“with special care and promptness, on very moderate
terms,

We send free of charge, on application, a pamphlet

" containing further information about Patents and how

to procure them; directions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Reissues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, etc.

Foreign Patents.—We also send, free of charge, ¢
Synopsis of Foreign ’atent Laws, showing the cost ang;

" method of securing patents in all the principal coun-

tries of theworld. American inventors should bear il
mind that, as a general rule, any invention that ix valu.
able to the patentee in this country is worth egually as
much in England and some other foreign countries.
Five pateits—ernbracing Canadian, English, German,
French, an Belgian—will secure to an inventor the ex-
clusive mo.iopoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONS of the most intelligent

i people in the worid. The facilities of business and

steam communicat.on are such that patents can be ob-
tained abroad by our citizens almost as easily as at
ome. The expense to apply for an English patent is

Fens: German, $100; Trench, $100; Belgian, $100; Cana-
! dian, $30.

Copics of Patents,—Dersons desiring any patent
issued from 1836 to November 26, 187, can be supplied
with official copies at reasonable cost, the price de-

. pending upon the extent of drawings and length of
. specifications.

Any patent issued since September 11, 1866, at which

: time the Patent @ffice commenced printing the draw-
i ings and specifications, may be bhad by remitting to
| this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please toremit for the same
asabove, and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining

. - United States patents eent free. A handsome!y hound

Reference Book, gilt edges, contains 140 pages and
"many engravings and tables important to every pat-
eutee and mechanic, and is auseful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Parli Row, New York.
BRANCH OFFICE—Corner of F and Tth Streets,
Washington, B, C.
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