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Business and Lersonyl,

Charge for Insertion under this head 18 81 a Line.

Wanted—The Manufacture of “Specialties”
made mostly of Wood. Sayer & Co., Meadville, Pa.
Key Seats weaken shafting—Set Screws
ring 1t and catch belting and clothing. Both Keys and
Setscrews throw pulleys out of balance in fastening.
The Taper-Sleeve Belt Pulley has none of these objec-
tionable features. One Pulley sent on trial. A. B.
Cook & Co., Erle, Pa.
The Comet—Telescopes,Spy (Xlasses,Lenses,
Microscopes. List free. McAllister, 49 Nassau St., N.Y.
I am now furnishing Iron Roofing, coated
with the best Metallic Paint, for only (7) Seven Dollars
per square. Orders solicited. Address Abram Reese,
Pittsburgh, Pa.
Rice Hulling Machines— Manufacturers,send
Price Lists to C. Burnes, Westville, Simpson co., Miss.
Die Sinker Wanted. Ditficult new doorplate.
Address, 1 July, E. S. H , 3 Rem. Block, Syracuse, N. Y.
The Pickering Governor, Portland, Conn.
Tuck’s Patent Piston Packing. Address
Gutta Percha & Rubber M'f'g Co.,’’26 Warren St., N. Y.
Cobalt and Nickel Salts and Anodes, the
best coating for all metals, with {nstructions for Elec-
tro-plating. Chromium negative plates for batteries,
three ceots per square inch, and batteries for all pur-
poses ; the best known for power and constancy. G. W.
Beardslee, 122 Plymouth St., Brooklyn, N. Y.

Portable Engines 2d hand, thoroughly over-
hauled,at ) Cost. I.H.Shearman, 45 Cortlandt St,, N.Y.

The Haskins Machine Co. Boilers are all
tested and insured by the Hartford Steam Boiler Inspec-
tion and Insurance Co. Warerooms 46 Cortlandt St.,N. Y,

Babbitt Metals—For the very best, send to
Conard & Murray, Iron and Brass Founders, 30th and
Chestnut Sts., Philadelphia, Pa. Write for Circulars.

Mechanical Expert in Patent Cases. T. D.
Stetson,23 Murray St., New York.

Diamond Carbon, of all sizes and shapes,for
drilling rock, sawing stone, and turning emery wheels;
also Glaziers’ Diamonds, J.Dickinson,64 Nassau St.N.Y,

Protect your Buildings—Fire and Water-
proof! Onecoat of Glines' siate paint {8 equal to four
of any other; 1t fills up all holes in shingle, felt, tin or
{ron roofs—never cracks f1or scales ofl ; stops all leaks,
and is ouly d0c. a gallon ready for use. Local Agents
wanted. Send for testimonials. N. Y. Slate Roofing
Co.. 6 Cedar St., P. O. Box, 1761, N. Y.

Stencil Dies & Steel Stamps, all sizes. Cata-
logue and samples free. E. M. Douglas’ Brattleboro’,Vt.

Linseed Oil Presses and Machinery for
Sale. Perfect order. Very cheap. Wright & Lawther,
Chicago, Ill.

Gas and Water Pipe, Wrought Iron. Send
for price list to Balley, Farrell & Go., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. Keystore Portable Forge Co., Philadelphia, Pa.

Boilers and Engines, Becond Hand. Egbert
. Watson, 42 Clift St., New York.

Taft’'s Portable Baths. Address Portable
Bath Co., 156 South Street, New York city.

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass.

For economical Vertical Steam Engines, go
to the Haskins Machine Co. 16 Cortlandt St., New York.

The “Scientific American” Office, New York,
18 fitted with the Miniature Electric Telegraph. By
touching little buttons on the desks of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwelllngs. Works for any distance.
Price #5. F. C. Beach & Co., 263 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

All Fruit-can Tools,} erracute,Bridgeton,N.J.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoisting and conveying materials by {ron
cable. W. D. Andrews & Bro., 414 WaterSt., New York.

For Solid Emery Wheels and Machinery,
send to the Union Stone Co., Boston, Mass,, for circular,

Lathes, Planers, Drills, Milling and Index
Machines. Geo.S. Lincoln & Co., Hartford, Conn.

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Iron M{lls, Pittsburgh, Pa.,

or lithograph, etc.

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, New York.

Peck’s Patent Drop Press. For circulars,
address Milo,Peck & Co., New Haven, Conn

Small Tools and Gear Wheels for Models.
List free. Goodnow & Wightman,23Cornbill, Boston,Ms.

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Becided excellence and moderate cost have made
these goods popular. Homer Foot & Co., Sole Agents
or America, 20 Platt Street, New York.

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale or rent. Bee advertise-
ment. Andrew’s Patent, inside page.

Automatic Wire Rope R. R. conveys Coal
Ore, &c., without Trestle Work. No. 34 Pey street, N.Y

A F. Havens Lights Towns, Factories, Ho-
tels, and Dwellings with Gas. 34 Dey street, New York.

Beet Philadelphia Oak Belting and Monitor
Btitched. C. W. Arny, Manufacturer, 301 & 303 Cherry
8t., Philadelphia, Pa. 8end for ctrcular.

Temples & Oilcans. Draper, Hopedale,Mass.

Dean’s Bteam Pumps, for all purposes; En-
gines, Bollers, Iron and Weod Working Machinery of
all descriptions. W. L. Chase & Co., 93, 95, 97 Liberty
Btreet, New York.

Buy Boult’s Paneling, Moulding, and Dove-
alling Machine. Sendfor circular and sample of work.
B. C. Mach’y Co., Battle Creek, Mich.. Box 221,

Engines, Boilers, Pumps, Portable Engines
Machintsts Tools.I..H. Shearman, 45 Cortlandt 8t.,N.Y.

For best Presses, Dies and Fruit Can Tools,
Bliss & Willlams, cor.of Plymouth & Jay,Brooklyn,N.Y.

Iron Roofing—Scott & Ce,, Cincinnati, Ohio,

Price only three dollars—The Tom Thumb
Electric TelegrabPh. A compact working TelegTaph ap-
paratus. for sending messages, making magnets, the
electric light, giving alarms, and various other purposes.
Can be put in operation by any lad. Includes battery,
Eey and wires, Neatly packed and sent to all parts of
the world on receipt of price. F. C. Beach & Co., 283
BroadwaY,New York.

Rue's “ Little Giant” Injectors, Cheapest
and Best Boiler Feeder in the market. W. L. Chase &
Co., 98, W, 97 Liberty Street, New York.

|

engravings of electro-
motors in back numbers of the SCIENTIFIC AMERICAN
—W. S. M. will find directions for soldering files on p.
90, vol. 80.—J. F. will inddetails of tanning sheepskins
with the wool on on p, 147, vol. 30.—A. W. C. should
send us a deseription of his plan for preventing fires in
buildings.—S. J. H. will find directions for transferring
eogravings to wood on p. 138, vol. 30.—H. R. will find
directions for waterproofing cloth on p. 90, vol. 30 ,and
for preventing mildew ou p. 138, vol. .30.—J. A. C. must
send his name.—G. M. H. will find full information in
regard to concrete walls in the answer to J. L. C., p.133,
vol.30. As to potato bugs,see p. 52 of this {ssue.—J.S.
N. will indfull directions for temperingsprings on p.
21, vol. 29; for tempering mill picks, on p. 170, vol.25.—
C. W.R. {sinformed that we published a good recipe
for wood filling on p. 155, vol. 30.

J. B. asks: 1. On what class of sea-going
steamers are high pressure engines used? A. They are
not used. 2. On what class of sea-going steamers {8 the
condensing engine used, and what 18 the pressure of
steam most commonly employed in such engipes?
What are the extremwes of the pressures employed in
such engines, measured above a perfect vacuum? A.
On all. Steam pressure varies from 30 to 80 pounds. 3,
Issteam generally worked expansively in sea-going en
gines, and what 18 the lowest terminal pressure in both
the high pressure and condensing engines for sea-going
purposes, measured above a perfect vacuum? A. Yes.
Terminal pressure as low as 5 pounds insome cases. 4.
Is the Woolf engine used to any considerable extent in
sea-going engines as a high pressure engine? A. No.
5. What 18 the most common form or type of sea-going
condensing engines? A. Vert{cal two-cylinder engines
6. If, at an additional expense of $1001n the fAirst cost of
an engine of one hundred horse power and perhaps $200
in a one thousand horse power, the eftective working
power could be increased from 10 to 25 per cent,depend-
ing on the pressure ranging from 60 1bs. to 150 1bs. above
a perfectvacuum, would it be worth the trouble? A.
We do not get aclear 1dca of what you mean.

S. asks: Which is the strongest and will
bear the most weight, a hollow pillar or a solid one, of
iron, of any size? A. The solid one. The same weight
of iron, however, made into a hollow (and of course
larger) pillar, will bestrongerthan if made into asolid
one.

J.S8.8.says: 1. I have been running my
cotton gin by steam power, using 8 10 horse power en-
gine. Ihaverecently erectedasteam sawmillnearmy
ginhouse; enginesare about 180 feet apart. I want torun
my gin from my saw mill engine, {f it 18 practicable.
‘Will it be cheaper to run the gin by wire rope,or con-
vey the stesm from saw mill boiler to my small engine,
180 feet, thereby doing away with one boiler? A. We
wouldrecommend the latter plan. 2. What sized pipe
should be used to convey the steam from boiler to en-
gine? A. About 2inchesin diameter. 3. Would it be
better to convey the pipe under or above ground? I
need about six horse powerto run the gin. A. Which-
ever {8 most convenient. 4. Will under runner rocks
answer a8 well for grinding corn as upper runner? A.
We think that they will; but there is considerable dif-
ference of opinion amoog millers in regard to this mat-
ter.

L. A. G.says: I have made a field camera
by the directions given in Science Record for 1814, but
tind no fmage on the paperunless the objectis held
within two feet of tke lens, or the paper held within
threeinches of the mirror. Mylens {8 2% inches {n width
with 7inches focus, and made to slide inand out; the
box s supported about 20 inches above the table,and a
dark chamber 18 made by covering the wire with thick
darkcloth. Whatis the matter? A. If the object or
foreground is ten feet ofi, then the shorter conjugate
focusof your lens will be 7-35 inches. The paper or
ground glass must be placed at this distance from ihe

ens,or alens of focal length equal tothedistance from

table to mirror, plus the distance from mirror to lens,
may be substituted ; or you may reverse the box so
that the lens 18 between mirror and table.

H. R.J.says: I work at architectural draft-
ing and wish to be a thorough architect. I have a very
good English education, but cannot afford to go to col-
lege. Can youtell me what course I should pursue to
attain what I wish? Isa thorough knowledge of con-
structive carpentry necessary? Whal {8 the best and
simplest work on 1t? A. Youcouldsucceed best by go-
ing into the offlce of an architectin good practice, and
thus getaccess to his library, where you would find,
most 1ikely, the best works on every branch of thesub-
Ject. Inthe mean time, you will ind Tredgold’s * Car-
pentry’ an excellent book tobegin with,

F. C.R. asks: How are hollow plaster of

Paristoysmade? A. They are made in two or more
parts,and then joined together.

J. E. S, asks: How can the residuum in the
still after the distillation of petroleum be best purified
toproduce a nice parafiln 011? A. American oils eon-
tain but a small propertion of parafiin. The crude ofl
is first put into a still, into which steam can be admit-
ted ; the stillis also heated externally by fire. 25 per
cent of a fluld is obtained which,on beingsubmitted to
fractional distillation, yields hydrocarbon of specific
gravity 0°62 to 0'86, while the boiling p~int varies from
2677° t0200°. The lightest and most volatile of these
hydrocarbons is used as an angsthetic (known a8 Sher-
wood oil), while the heavier ofls are burnt in paratin
lamps. The residue of tiis first distillation (about 75
per cent of the original quantity) 1s again distilled with
steam at 150° to 200°, and the products, of variable vola-
tility are separately collected. The last portions of the
distillate contain chiefly parafiln, which {s in a crude
state separated from the liquid by arti@cial cold. The
heavy oilis used forlubricating, and the parafilnis pu-
fled. Thisis the treatment of the Rangoon oil, from
Burmah.

S. H.D. asks: Will hot water })ut out fire
on a building that 18 ignited by lightning? Some people
maintain that 1t will not. A. Mostcertainly,if applied
properly and in sufiicient quantity.

E. K, Penza, Russia. and others write for
practical detalls of a process for burning bricks with
mineral oll, mentioned on p. 53, vol 30. A. The writer
of the paragraph declines to give further information.

O.L. asks: Is there any simple and cheap
method for rendericg paperdamp proof, so that, in giv-
ing 1t a form by embossing, it will not get out of shape?
A process involving the passing the paper thoughsa U.
quid would be advantageous for the purpose. A. Yes;
by saturating it with ofl, If you will state more fully

what you desfreto know, perhaps we shall be Dbetter
able to ansWer’you.

E. P.says: I have in use a 32 horse power
boiler with 62 three inch flues. The brick work strikes
the bollerabout 4 inches below the water 1ine. Thesald

arch needs repairing. Would it be advisable to construct

the cover 4 inches from the shell? Would not a boiler
arched over in such a mannersupply drier steam than
when covered in the ordinary way? Wouldthere be
more danger of explosfon? A. Such an arrangement
a8 you propose {8 very common. 2. Would coal tar and
plaster of Paris make a good cement for roofs? Would
itrender it av fireproof as if the tar were boiled? A.It
will probably answer quite as well as if the tar were
bofled, provided you can make the mixture as thor-
oughly.

E. L. E. sn{ys: A friend says that the light-
ning seen at a distance {n summerevenings is heat light-
ning. Isaythere s never any lightniog unless there 18
thunder; but it being at a great distance, we cannot
hear the thunder. He also says that the thunder comes
before the lightning; but as it takes so long for the
sound to reach us, we see the lightning first. I con-
tend that the lightning comes first, and that the thun-
der {8 caused by the rushing together of the air efter be-
ing rent by the electricity. He saysthat there 18 never
any thunder accompanying flash lightning, that it only
comes with what 1s called chain lightning, and I say
that the thunderaccompanies both kinds of lightning.
Which of usisright? A. As the lightning causes the
thunder, you are right in the main. Wherever there s
lghtningthere 18 always thunder, although it may be
so far distant asnot toreach the ear; this heat light-
ning, so-called, 1s merely the reftection of very distant
tlashes below the horlzon.

M. A.says: Thepeach crop in thissection
of our State 18 beeoming 8 mateter of some importance,
and the great difflculiy {n packing for shipment {s the
heat. Can a packing room,20x20feet, be 8o constructed
thata low temperature can be maintained without the
use of ice, and 1s there any agent other and cheaper
than ice by which the temperature of a room csn be
kept at 45° or 50° Fah.? A. Allmethodsfor producing a
low degree of temperature (excepting thatof ice) are
costly and troublesome. Such a room as you speak of
could certainly be constructed. There 18 one simple
plan,however, which seems to have worked well, and
that 1s as follows: A small room, such as you speak of,
18 built entirely of wood and as nearly airtight as possi-
ble,having only one small door. The room should be
built withdoublewalls, about s{x inches apart, and be-
tween these walls should be fllled with sawdust ; the
room is then covered both inside and out with a double
coating of very thick feltiog. Into a netting hung in
one of the topcornersof the room is placedabout 100
1bs. of ice; the room can now be filled with fruit and
the door oropening made tight. It 1s saidthat fruit
8o stored will keep for months unaltered. After once
closing the dooror opening,it must not be again opened
untiiit 1s desired to remove the fruit.

M. A. B.—We have never seen any noise-
less gunpowder.

R. O. P. asks: Which of the fillings used
in fireproof safes havestoodthebestin large fires? Is
cement and water or plaster of Paris and water consid-
ered the best? A. There has never yet been asafe con-
structed that was absolutely fireproof. That {n which
a filling of alum 1s used {8 clajmed to be the nearest ap-
proach to fireproof. But plaster of Paris and hydraulic
cement also are used.

A.L.B.says: [ am building a small oscil-
lating engine, the cylinder having 1 inch stroke and 4
inch bore. I would like to make a double acting engine
of 1t, fora small screw steamer. Could yougive me a
simple way of making this? A. Arrange the valve 8o
that 1t will admit steam at each end of the cylinder al-
ternately, opening the opposite end of the cylinder to
the exhsust at the same time.

F.S.J. asks: A few days ago I placed in a
small phial a solution of water and sulphate of copper.
Ithen added about 20 drops of sulphuric acid, which
made the solution quite warm; and having some am-
monianear at hand, I added it also to the mixture,by
way of experiment. Immedlatelyonehalf (the upper)
of the solution turned dark blue, with a hard white or
cream-colored substance moving at the bottom of t. I
shook the bottle a moment or so when the dark blueand
white substance entirely disappeared. .The bottlebe-
ing now full,I emptied about half of it out,and in {its
stead placed ammonia and spirits of turpentine, which
had the same effect at firstas theammoniaip the former
mixture; but after shaking for some time, the mixture
turned a brightgreen,but was not clear. A. The heat
developed on the addition of the sulohuric acid was due
to its entering into chemicalunion with the water. You
addedtheammonia. It {8 lighter than theliquid,and
onlymingles withthe upper surface. There the ammo-
nia 18 in excess. The azureliquidis the solution of the
basicsulphate of copper in excess of ammonia. The
solid part below the azure {8 the basic sulphate, where
theammonia {8 present not in excess. At the bottom
the liquid 18 acid from excess of sulphuric acid. On
shaking tue bottle, the above-formed bodies redissolve
in the sulphuric acid to form sulphate of copper and
sulphate of ammonia. The turpentine had no effect: {t
was the ammonia. The green turbidity was due to the
basic sulphate; if you had added less ammonias, it
wouldhavebeena dense precipitate. If you had added
more, it would have dissolved to an azure liquid. Do
not waste time inmaking such mixtures; go through a
systematic course of qualitative chemical analysis,

J. W.says: 1. I have a new cistern for
rain water. The paint on the roof {8 dry. Is the first
filling of the cistern fit for use, or should it be pumped
out and filled a second time before using? Should it be
ventilated, and how? A. The first filling of the cistern
might be fit for some uses and not for others; if you
mean fordrinking,we should say not. If the leaden
pipe that supplies the water from the roof 18 of good
size and 1s not trapped by having its lower end {u the
water, this itself will give you ventilation; but {f you
have an overfiow pipe leading to a drain, it should be
trapped. 2. Thetankin the roof of myhouseis lined
with lead, and the pipe (leading some 35 feet) {s lead
Is water from the lead tank, through lead pipe, good
forcookingpurposes? A. We should say that water
standing in a lead-lined tank, and supplled through a
lead pipe, was not good for cooking purposes. 5. How
long should Iwaitbefore moving into a new house after
the plastering and painting 1s finished? A. If the
weather 18 good and the house kept open to let the air
be frequently changed, it ought to be in aproper condi-
tion to be occupied in three weeks after the last coat of
psint {s put on.

S. asks: What is the best method for test-
tng the percentage of chlorine in bleaching powder?
Can you give me the name of some work where I can
find specific instructions relative thereto? A. The
mostrecent 18 the jodometrical method,and 1s based

upon the fact that asolution ot chluride of lime sepa-
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rates the {odine from a weak and slightly acidified fodide
of potassiumsolution, the fodine being quantitatively
estimated by means of hyposulphite of soda. The test
js thus executed : 100 cubic centimeters (=1 gramme) of’
bleaching powder solution, obtained by dissolving 10
grammes of chloride of lime in 1 liter of water,are
mixed with 25 cubic centimeters of solution of fodide
of potassium acidified with dilute hydrochloric acid.
The ensuiog clear, deep brown colored solution {s treat-
ed withhyposulphite of soda solution untilquite col-
orless. The byposulphite of sodasolution 1s composed
of 24-8grammes of thatsalt to1liter of watcer; 1 cubic
centimeter of thissolution neutralizes 0 0127 grammes
of {odineand 0°00355 grammes of chlorine.

W.J.N. W, agks: 1. I hear some men say
that they can tell where a stream of water 18, under-
ground, and within a foot or two of {ts depth, bya
forked switch which they hold in their hands. Is this
true? A.No. 2. Iseethat the locust deposits {ts eggs
in the twigs of trees. Why s {t that they come up out
of the earth andfromwhat depth do they come? Do
they eat anything while they stay in the ground? A,
The eggs of the locust (cicada septemdecim) are depos-
{ted in pairs in the terminal twigs of difierent specics of
deciduous trees, especially the oak. The larva: hatch
outinaboutsixweeks after theyarelaid,and drop to
the ground, inwhich they live,feedingonroots of trees,
for exactly scventeen years, the pupa state lasting but
afewdays. When about to transtorm into the winged
state they ascend to the surface, making cylindrical
burrows, firmly cemented and varnished so as to be wa-
terproof. Inlow and wet localities the pup:w often ex-
tend these galleries from four to six inches above
ground, leaving anorifice of egresseven wirh the sur-
face. In the upper end of the chambers the pubz can
befound awalting their approaching time of chanoge,
They will then back down to below thelevel of the
earth, and, {ssuing forth from the oritice, will attach
themselves to the first object at hand, and undergo their
transtormations in the usual manner. Tueyissue from
their burrows in countlessmillions, in forests or where
forests were seventcen years before. The singular
nofse sounding like *‘ Pharoah” produced by the males
in these camp meetingsis absolutely deafening. After
depositingtheireggs in the twigs of trees, they scon
perish,no food of any kind being taken bythem in thefr
brief above-ground existence, nor do they fly far from
their burrows. Theyhave different periods in different
localities; in this vicinity they appeared in 1843 and in
1860, and will appcar again in 1877,

G. F. P, says: 1. We are informed thut
hollow copper lightning rods are used {n preference tu
solid ones, on account of conducting the electricity
better,also that the hollow rod conducts better, as the
atmosphere 18 damp within the rod, which 18 a better
conductorthan metal. 1stuis so? If so,and the rod
were smashed together in bending and turniog the
eaves,would 1t not render 1t dangerous? Does not the
currentrequire the same amount of space to pass all
thelength of the rod as at the beginning? I have no-
ticed some rods that were smashed nearly together
where they were bent in turning the eaves and cornices
does this make any difference? A. A good materiay
for constructing lightning rods is three quarter inch
iron, termioating at the top in a gilt copper srrow head
very sharp,and in the earth with a large extent of
conducting material. The metals are by far the
best conductors ; damp or moist air 18 very inferior in
comparison. 2. Bo rods running oply three or four
feetinto thegroundoff¢ermuch protection to the butld-
ing? A. The house would probably be safer without
the rod.

M. W.J. asks: Why is it that growing
clover causes cows to swell? I never hear any com-
plaint of it swelling horses or hogs. [am told that {t
will swell sheep. Farmers say that it {8 the gas that
causesthe cow to burst. If so, what kind of gas is it
and what generates 1t? Why 18 it that the second
growth of clover, that 18, the growth after the cutting
of the first crop, “ slobbers® horses? The first growth
willnot, or at most very little. A.In consequence of
thecomplicated digestive,apparatus in cattle, {f thelr
stomachs are excessively distended with green clover
or other succulent or saccharine food, fermentation
takes place,the carbonic acid gas thus formed (some-
times in excessive quantity) distending and often rup-
turing the stomachand thus causing death. This re-
sult {8 often avoided by puoncturing the distended
paunchwith a fine trocar with a canula or aspirator
needle, thus allowing the gas to escape. Dry food,such
as Indian meal, sometimes causes death in cattle {f
used in excessively large quantities: in thelr greedi-
ness, 1t isswallowed dry,and, when wet in the stom-
ack, swells and becomes a hard mass whichisvery dif-
ficult to remedy.

N. L. T.asks: 1. Can you inform me of
some cheap and efliclent solution for the preservation
of shiogles on roofs? A. A solution of chloride of
zinc. 2. Can I coostruct a relfable lightning rod of
iron, and what should be the size of {ron for such a
rod? A. Yes. About ¥ of an inch in diameter. 3. 1s the
conducting power of a lightaing rod ifojured by paint_
{ng, and will ordinary paint prevent {ron underground
irom rusting? A. No;redlead might be used. 4. Is it
suficient to extend the rod vertically intothe ground
to a depth level with a creek, about ten rods distant
from the house? A. No. It would be better to extend
your rod underground out into the water of the cieek.
5. Inmy vicinity,the lightningrods generally used are
made of copper and hollow, the metal being about X
of an inch in thickness, and the rods about ¥ of an
inch in diameter, extending into the ground six feet.
Are these reliable in your opinfon? A. No. Theyare
unsafe because thereis not a sutticientamount of rod
conducting surface in contact with the ground. No
rodis really a safe conductor unjess {t hasan extensive
amount of conducting material for its base, or terminal
in contact with the earth.

J. W, S.asks: 1. Will galvanized iron un-
dergo any change if exposed constantly to soapsuds?
A. Yes,but very slowly. 2. How can I make a varnish
with shellac which willnot chip oftf' afterbeing applied
sometime, as it does when dissolved in alcuvhol alone?
A. Some recommend the adding 1o the varnish about 1
tablespoonful of boiled linseed oll to each pint of var-
pish; of coursethe oil remains only in mechanical mix-
ture. 3. Can I collect ozone in small quantities, say 4
or8ounces, by displacement of water (as oxygen i8
made)? 1f not, how can I obtaln1t? A. No:it cannot
be obtained separatefrom theoxygen or air from which
it 18 formed. If a stick of phosphorus moistened with
a few drops of water be placed carefully in a bottle of
afr, the slow oxidation of the phosphorus 18 attended
with the production of ozone. In atout ope hour this
hasreached {ts maximum, when the phosphorus should
be removed, otherwise the ozone odor will disappear
This 1s one of the best methods of obtaining it in small
quantities,ulthough verydilute.




JuLry 25, 1874.]

P. T. R.says: In your article on chamele-

ons (April1l) youarecertainly in error when you say
that thesecurious little lizards are never geen on this
continent. I have often seen, in several of the South-
ern States, small lizards that answer your description
of the chameleon {n every respect. The people resid-
ing in thesc locslities have no other name for them but
chameleon,and I belleve that they areright in so call-
ing them. A. Sir Rlchard Owen, F.R.S., says: * This
farcily, which {ncludes only the single genus chameleo,
contains about 18 known species, all inhabitants of the
old world,” etc. And again: ‘It occurs in all the
northcrn parts of Africa and alse {n India; {ft has be-
come naturalized in some parts of Europe.” There are
innumerable varieties of llzard closely allied to the
chameleon {ndigenous to this country; especially igua-
nas and geckos, which have doubtless led to your im-
pression.

G. C. T. asks: Are you acquainted with
any paint, pigment, substance,or solution which can be
applied to the weatherboarding of a frame building
with the effect of rendering it wholly or partially in-
combustible, or at least capable of resisting the heat
and flames of a burning building 25 feet distant from it
without igniting ? A. We do not think it 18 possible to
render a wooden house perfectly firepraof. Inregard
to your other questions, {t must be evident to you that
it would be {mproper for us torecommend particular
manufacturers in these columns.

C. C. asks: What is the best way to take
the scale out of tubular or locomotive boflers? There
are several about here that have been runningin lime-
stone or some other mineral water; they arc thickly
scaled tnslde, and therefore will not make steam well.
A. Therearenumerous compoundsin themarket,which
arc said to be eficaclous in such cases. Byinserting a
notice in our Bu:iness and Personal columns, you can
doubtless open communication with the manufactur-
crs.

E.M. B. says: I have a horizontal tubular
boilerin which tiregoesunder theshelland then through
the tubes. Would it save coal to puta brick floor with-
in 9 inches of the shell’sfront end,and 6 inches fromback
end to keep the heat in the shell of boller. A.We would
not recommend the change if the boiler works well
at present.

J. K. asks: How are artesian wells made,
and what 13 the dest way of fixing them, in order to wa-
ter stock ? A. The mere fact of {nserting a plpe will
not cause the water to flow. It {s necessaryto bore un-
til waterisreached that comes from a source higher
than the place where the well 1s made.

H. J. L asks: What isthe rule to calculate
the pressure on a hydraulic ram? A. The pressureon
theram is equal to the pressure persquareinch produced
by the pump,multiplied by the number of squareinches
in the cross section of the ram.

J.A Al says: 1..We have a fire engine
that will throwabout140feet. Themachinehasno va-
cuum chamber. Willit help her to put oneon? WI{llit
be any advantage, and how much? The pumpsare 6
inches bore by 7inches stroke; suction is 3% inches by
18 feet long. A. We would not recommendf{t,{t the
pump works satisfactorily at present. 2. What is the
pressure to the square foot of gas that will raise water
54 Inches{nabent tube )4 inchin diameter? A. About
28 pounds.

0. J.P.says: We generally use here lift and
force piston pumps for tanksin housee, bathing pur-
poses, etc.,,butinstead I wouldlike to use two plunger
pumps of 24; inches bore and 24 tnches stroke, withair
vessels, and connected together, with the same action.
1n this case, the pump will be about 200feetfrom the
river and 18 or 20 feet above the level of the water, the
tankbeing30 feet above the pumps. I fear thattwo
plunger pumps could not be used as advantageous-
1y as a piston pump for lifting the water,but I under-
stand that the plunger pumps would force up the water
more advantageously than a piston one. Am Iright?
A. We think that the piston pumps will give better sat-
{sfaction fn this care. Your other question s a profes-
sional one and should be referred to an engineer.

J. H. W, asks: 1. Is it possible to transmit
a moderate degree of pressure through a half tnch gas
pipe, 15,080 to 20,000 feet long, by forcing compressed alr
into one end? Could the loss of power and the time
required for transmission be calculated? A. Yes. You
willfind some facts {fn regard to the matter in reports
of operations in the Mont Cenis Tunnel, published in
Fngineering a few years ago. 2.Is the process of light-
ing street lamps by electricity attended with such a de-
gree of expense (in first cost and subsequent operation)
as to preclude {ts employment on the score of ecoRo-
my? A. We think so. 3 What would be the probable
approximate cost of erecting theapparatus necessary to
light tbe 5,000 lamps of Boston. Mass., and what would
probably be the annual working expense? A. We be-
lieve the attempt was made some time ago; and proba-
blyby writing to the authorities,you can obtain thetn-
formation you desire.

W.P. S asks: Can you give me the di-
mensions, focal alstances, etc., of toe lenses tora won-
der camera, as described in your paper of June 6? A.
The larger your objectives,the clearer will be yourpic-
ture. The convexity of the glasaes depends much upon
the sizeof picwre desired. 2.What light s best where
gas cannot be obtained? A. A coal ofl lamp has been
used to advantage. 8.Would an extra lens between the
light and the photograph be an advantage,and what
should be {tadimensions ? A.Yes,a condenser,thclarger
the better. 4. Wbat {8 the next step in the education of
a mechanical engineer after a college course, and on
what terms are learners taken into machine shopsand
otherengineeringestablishments? A. The nextstepis
tolayaside the idea that college cducation will give
anything but a theoretical knowledee, and to learn to
do any menial labor that a mechanic has to do with all
the strength and ability he possesses. On these terms,
if heis fortunate,he will be admitted into & wachine
shep.

J. C. K. asks: Isit injurious to the water
in leadservice pipes, orto the pipes, to lle {n the same
trench as gas pipes, the gas pipe and water pipe lying
within tnree or four inches of each other, and passing
through the same opening in a stone wall? If so, what
s the effect? A. No; there 13 no reason why it should
be injurious.

C. F. B. asks: What are the velocities of
light and electrictty ? A. Wheatstone giveselectricity
{of high tension, such as atmospheric) a velocity of
about 288,000 miles per second. Light has a speed of
about 190,600 miles per second.

J. K. agks: Does the sun, by shining on
one side of asaw every day for a lengtn of time,njure
1t? A. Ordinarily, we snould suppose not. We do not,
however, know the circumstances of the case to which
yourefer,
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S. M. L. asks: 1. Can I keep the air out

of a tube 20 feet long, 8 feet wide,and 1} deep?
Can 1 do {t with an air pump ? What sizedvalve would
be necessary, and what power would be required to run
1t? A. Yes. Thesize of the valve 18 not the matter to
be considered. A largeair pump wouldanswer. 2. If
the air were taken from an airtight cylinder in which
wasplaceda flywheelrunningat moderate speed, would
the motion of the wheel create airagainin the cylinder?
A. No. 8. If a tube, open at one end, were placed with
the open end in a cistern of water, could the air be
taken out of {t so as to create a perfect vacuum?
Would air enter by the water at the lower end ? A. Va-
por of water and air transpiring through the water
wouldpreventobtaining a perfect vacuum. 4. Please
name some good work on air pumps. A. Consult a
work on natural philosophy, Garcot’s* Physics,’” for ex-
ample.

T. J. K. asks:
put on a carpet when sweeping 1t?
leaves.

H. W. agks: 1. Will scrap zinc do to use
in a Hill or blue vitriol battery? A. If meltedand cast,
yes. 2. What stzedcylinder do I want to make a 1-6
horse power engine at 301bs. pressure? A. A cylinder
2inchesdiameter by 6 inches stroke, making60revolu-
tions per minute,will give just overl-6 of anominalhorse
power.

C.L. F.asks: How can I determine the
azimuth aogle, orthe variation of the magnetic from

the truemeridian? A. By thedeclination compass.

E. B. W, asks: What is the rule for find-
ingthehight to which a stream of water willbe thrown
through anozzle 8 inches diameter at varying prescures
inthe watermain ? A. Wemustreferyouto somegood
treatise on hydraultcs for an answer to your question,as
its consideration woauld occupy--too mueh space for
thesecolumns. We have discussed some of the points
in ourarticle on “ Friction of Water on Pipes,” p. 48,
vol.29.

H.I. W. agsks: What is the best equilibri-
umslide valve ? A. We do not recommend special ar-
ticles of manufacture in these columns.

M.C. S. asks: What are the chief objec-
tions toaniron orsteel rall whose under side 18 wrought
into a series of arches or curves, designed tospan the
spaces between the ties? The topor tread of the rafl s
to be horizontal as now, but the underside curved, ex-
cept whereit rests upon tae ties. A. We scareelythink
that the change 1s very desirable.

C. R. asks: Will a ngrin made of the best
spring steel be affected if plaved i the steam chest of
an engine ? If 80,18 thereany metal oralloy that will
resist the most intense heat of steam and retain its or-
iginal form? A. Springs exposed to high pressures and
temoperatures are apt to become weakened. We do not
know cf anv “etter material than steel.

What is the best material to
A. Try spent tea

G. M. R. asks. Who compose the American
Soclety of Civil Engineers, what 18 the object of the
society, and what formalities are necessary to become
amember of this soclety? What are the time and place
of their meetings and are the meetings public or not?
A. Itnumbers the principal engineers of the country
amongitsmembers. Byaddressing the secretary (Mr.
G. Leverich,63 Willlam street, New York city), you
can obtain full {nformation {n regard to your other
questions.

F. W, B.asks: 1. Would there bea demand
for a double engine, having oscillating cylinders, and
provided with a reversing attachment? A. There are
suchengines in the market. 2. Isan oscillatingengine,
with a given head of steam,inferfor toan engine whose
cylindersdonotoscillate? A. Notnecessarily.

A.asks: 1.How can gutta percha be fastened
toordinary sole leather? A. By using gutta percha
dissolved in naphtha as a cement. 2. Will 1t wear as
long assole leather? A. No. 3. Willit melt with or-
dicary sun heat on the sidewalk ? A. It willsoften in
summer weather.

P.P. W, asks: If the pressure is greatest
on the bottom of a boller,how doesan tnjector work?
A. Wedo not see the connection between thetwo. As
toyourother question: According to general usage, a8
corner building 8 on the street on which the main en.
trance opens.

G. W. M.— Your questions are too compre-
hensive to be answered in these columns. You will find
the fiight of birds fully explained {n Pettigrew’s*‘ Ani-
mal Locomotion.”

E. B. K. says: I have a small telescope
constructedon the principle of the compound micros-
cope, with achromatic object glass 13 fnches {n diame-
terand18 inches focus. Eye-piece consists of 4 lenses.
Can Iobtain a higher power by using an achromatic ob.
ject glass of 301nches focus and 23 inches diameter?
A.Yes.

J. 8. asks: How can I cut moss agates and
cornelians? A. By means of a blade of softiron and
diamond dust. Copper 18 sometimes used in place of the
iron.

S. D. L. asks: 1. Is there any difference
between a stereopticon and a magic lantern ? A. No.
2. Can colored photographs be used in them? A. Yes,
8.Can photographic negatives be used ? If so, how can
they be colored? A.Readdirections for coloring pub-
lished onp. 397, vol Z6.

D. G. asks: 1. What is the process of pol-
ishing paint, as it 18 done on carriage work, wherv no
brushmarksareto be seen? A. Carriage painting and
varnishingare processes much too complicated to be
describedin these columns. Sec M. Arlot’s work, fre-
quently advertised in our pages. 2. What causes paint
to crack? Isfttheuseof too much or too lttle oll?
A.Toolfttle.

S. says: If spiritualism is a humbug, how
can you account for such men as Crookes, Wallace and
Edmonds belleving in {t? A. Spiritualism {8 nomorea
humbugthan {8 hydrophobia. Both phenomena have
certain points of resemblance. Both appear to beaf-
fectionsof the nervous system, resulting from some
$ort ot action upon the nerve centers. How thiaaction
18induced {8 net positively known; but there s evi-
dence to show that a mental impression, a wbim, or the
imagination of the individual, may be a sufficient exci-
ting cause. These diseases,and their multitudinous al-
llesynervous disorders of all kinds, are not respecters
of persons. Theyattackall claeses, thelearned and the
ignorant; but the earliest and easiest victims are gen-
erally found among {ndividuals of weak or bad physical
conditions.

T. A. C. says: Tell D. 8. H., whom you an-
swer at head of first column, p. 27, to cover theface of
his pulley With leather to keep his belt from slipping.
He can put 1t on with tacks or very small nails. Flesh
sides together 1think, wark best.
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MmEBALs, ETC.—Specimens hnve been re-
ceived fromthe following correspondents,and
examined with the results stated :

R.R. R.—No. 118 finely laminated micaceous achist,
containing, as farascan be determined from such small
pleces, nodules of {mpure steatite. No. 2, heavy spar
or barite. The specific gravity of thespecimen enclosed
18 4'4. No.3, limonite, containing on an average from
80 to 85 per cent oxide of fron. No. 4, magnetite.—R.L.
‘W.—No. 1, on analysis, was found to contain a little
silica and insoluble matter, the remainder being carbo-
nate of lime. Itisnotahydraulic l{mestone. Proper:
1y burned 1t would be converted into quicklime. No. 2
18 fibrous gypsum.—J. W. T.—We compared the pow-
der,for polishing purposes,with rouge,the finest French
emerypaper, and Bath brick. It 18 a medium between
rougeand French emery paper, beinginferiorto rouge,
and much superfor to the emery. It 18 just equal to
Bath brick, which it closely resembles in color. An
eminent optician observes that it might be used by
nickel platers.—A. M. B.—No.11s fron pyrites. No.21s
hepatic pyrites, fn which the sulphuret has been con-
vertedintooxideof fron.

F. E. T.says: Piles driven in salt water on
the southerncoast are very soon destroyed bv worms
They might be protected by metal sheathing, but that {s
tooexpensive. Isthereanymethod known, both cheap
and effective, of securing woodagainstthe attacks of
these worms?—J.C. G. asks : How can I burnish brass?
—J. S. N. asks: How can Istraighten a ritle barrel ?—E.
H. B.asks: How 18 raw wool prepared for dyeing with
indigo blue ?—T. H. R. asks : How can I wash a chamolis
shirt without shrinking or tojuring {t?—H. L. K. asks:
How are white rubber hand stamps made ? What kind
of molds are used, and what kind of rubber? How {8
the rubber melted?—E. K. M. asks: How are the rubber
bands of different sizes sold by stationers joined to-
gether ? The joint or seamis quite level, and as strong
as any other part.—H. B. S. asks: What materials are
used {n the manutacture of firebricks, and what s the
usual method of their manufacture?—H. E. K. asks:
‘What {s the best way to make putty of the colors ot
different woods (walnut,ash,etc.) ?—L. H. asks: What
will prevent pastel colors from being rubbed?—G.H.M.
asks: What part of a horse power 18 an eight day clock
spring ? What 18 the weight of a four horse power en-
gine?—W. C. L.says: The front wheels of a wagon are
8feet 10 inches high, and the hind wheels ¢ feet 4 inches
high, or the front wheels are 4 feet and the hind wheels
4feet 6inches. Whatis therule forsetting the axle,and
should the hind axle be any longer than the fore?—W.
F. W. asks: 1. What {8 the rule for computing the horse
power of an overshot water wheel, of 18 feet diameter,
width ot buckets 4 feet, depth 18 fnches by average of
3%inches, with a 10inch run,making 6ibuckets to the
wheel? 2. Whatis the meaning of the word ‘‘ rages,”
used by machinists ? 8. Will crawfish work {n soft slate?
Do they zo any deeper than to thegravel? 4. Willitin-
Jjure bolting cloth to wash {t?

We shall be glad to receive replies to the
above for publication.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On Feathered Arrow Heads.
by T.L. W., and by A. H. L.

On a Balloon Device. By L. A.

On the Dress of Women. By F. M. S.

On Bursting and Explosion of Boilers. By
J. M.

On the Boiler Explosion at Geddeés, N. Y.
By D.T.

On the International Rifle Match. By E.
H.P.

On the Chances of War. ByW.W. H.

On the Interior Angles of a Polygon.
C.E.

On a Small Steamer.

By 8. C. 4.,

By

By J. F. K.
Also enquiries and answers from the follow-
ing:
J. A.C.—C. M. C.—W.C.—H.L.M.—C, E. J.—J.EJr.
—D. —T.M. €.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to ap-
pearshouldrepeat them. If not then pub-
lished, they may conclude that, for good rea-
sons, the Editor declines them. The address
of the writer should always be given.

Enquiries relating to patents, or to the pa-
tentability of inventions, assignments, etc.,
will not be published here. All such ques-
tions, when initials only are given, are thrown
into the waste basket, as it would fill half of
our paper to print them all ;but we generally
take pleasure in answering briefly by mail,
if the writer’s address is given.

Hundreds of enquiries analogous to the
following are scnt: “Please to inform me
where I can buy sheet lead, and the price?
Where can I purchase a good brick machine ?
Whose steam engine and boiler would you
recommend*? Which churn is considered the
best? Who makes the best mucilage? Where
can I buy the best style of windmills?” All
such personal enquiries are printed,as will be
observed, i the column of “ Business and
Personal,” which is specially set apart for
that purpose, subject to the charge men.ioned
at the head of that column. Almost any desired
information canin this way be expeditiously
obtained,
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Index of Inventions
FOR WHICH
Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

June 23, 1874,

AND EACH BEARING THAT DATE.
[Those marked (r)are reissued patents. ]

Acid, making carbonitc, H. Beins......
Air and steam brake coupling, S. Rhinehart
Alarm, burglar, .J. H. Whitelcgge

vevs 152,269
.. 152,418
. 152,810

Anvl], reversible, B. A. Ellison.. . 152,851
Awlhandle, S. Henry.......... . 152,228
Bag tle, A.Lodde........ooiiiiiiiiiiiiiiiniiiiiiine, 152,%36
Bale tle, cotton, A. A. Goldemith veess 152,362
Bale tie,cotton, G. W. SCOtt... cvuivuirussnsssss.. 152,424
Baseinet, £olding, S. M. HOZAN . ..uviieeniiiiannanns 152,287

.. 152,320
.. 152,357
.. 152,870
.. 152,366
.. 152,402
. 152,414
.. 152,275
. 152,888
152,325

Bayonet fastening, R. P. Beals.
Bedstead, J. B. French..
Bedstead, J. L. Haven..
Bee hive,J. G. Gwal:ney.
Belting,leather, C. Munson..
Boat, aerial,D. L, Rhone....
Boller, steam, C. A. Clark
Boot goles, trimming, R. C. Lambart. .
Bottles, covering heads of, Boeklen et al ..........
Box, butter-preserving, ctc., Gillett & Hartshorn 152,228
Brewers, mashing machine for, A. Neuboeker.... 152,403
Bricks, enameling, D. W. ClarK................ .. 152,218
Buckle for clothing, E. B. Schnabel. .. 152,428
8uflding, fireproof, E. F. Cook. . 152,340
Burper, gas, J. W. Graham 152,225
Barser,vapor, F. A, SawWyer..oooieiiiiiieinennnnnns 152,420
Burner, electric lighting, A. T. Smith. oo 152427
Can for cooling milk, G. W. Fluke.. .. 152,284
Canister, tea, R. R. Lawrence.. .. 152,293
. 152,408

Car standard, A. Pennebacker..

Car axle box, S. R. Hughes...... 152,377
Car braces, bending, S. Rigby,3d. . 152,116
Car brake, raflway, G. A. Beach....cooouiiiiennnnn 152,319
Car,freight,D. ¥'. Van Liew.......... P ves 152,489
Carspring, A. Middleton, Jr...iieeiiieiiiieannannnn 152,398
Car, stock, H. Purdy....... sesaensess 152409
Cars, door for grain, H. Purdy.... veee 152,40
Carpets, screw for stafr, M. Krickl........coo0uus 162,887
Carriage, child’s, J. A. Crandall.....ccveeinuaannns 152,278
Carriage, child’s, G. Marticnssen. .. 152,298
Cartridge box,P..J. Quinsac. . 152,411
Cartridge, ire arm, W. 8. Smoo .. 152,428
Cartridge-loading machine, C. H. Webb . 152263
Carts, ¢nd gate for dumping, J. Sweeney.... .. 152,483
Celluloids, etc.. molding, 1. S. & J. W. Hyatt .. 152,282
Chalr seat needle, D. C. Mosher.........c.coiiuins 152,407
Checks, etc., die for, R. B. Carsley........ PPN 152,329
Churn, George & Stutzman........... .. 152,361
Cigar pbunch machine, C. Windrath.. .. 152,416
Cigar cage, J. H. Tuwing............ . 152,258

.. 152,29
.. 102,24
. 152,481

Clock lockwork, F. Kroeber ceenees
Cloth-measuring machine, W. M. Keyes

Clothes dryer, A. F. Stowe...

Clothes wringer, W. A, Sharpe. 152,425
Coffee, extracting, R. B. Underhill................. 152,309
Coftee for transportation, T. H. Berry (r). .. 5988
Cooking apparatus, M. A. Scott............ . 152,306
Copy holder, D. T. Hall ...............00 152,226
Cerk cutting machines, E. 0. Schartau 152.422
Corset, J. C. Cook..... .. 152,341
Cultivator, L. J. Davis .. 152 843
Cultivator and stalk cutter, K. P. Rogers .. 152,17
Cultivator, cotton, . D. Robbins.......... .. 152,304
Curry comb, T. J. Hutchins... . 152290
Curtain fixture, L. Bradbury....ooveiviieiniiians .. 152,27
Cutter,mcat, S. Gable..........oouus PP eeeess 152,358
Cutter, straw, J. A. Corn{sh........coiiiviiiennnaan 152,342
Dams. device for buflding, E. Bell .. 152,322
Derrick, portable, H. Donnelly..... v 152,349
Desk, school, W. P. Goolman..... [ETTTTTRRP eeeees 152224
Drawing boaid, C. Poor. 152303

Dray, C.M. Murch
Drill, seed, J. H. Arney.
Drill teeth, Linnell & Parker.......
Dyeing with indigo, Oldroyd et al..

15¢,244
152,315
.. 152,204

152,404

Egg carrier, W. O. Strong......... veens 152,432
Egghatching apparatug, J. Stone vee. 152,480
Eievator,hog, W. E. Kell¥.cuioeeeiiiiiaiaannaianann 152,382
Evogine and pump valve, A. J. Loretz ............. 152,287

. 152,215

Eye avnd lung protector, G. A. Crofutt... .
. 152,397

Faucet, F. Messmer..... B

Fcather renovator, W. H. Elllot .. 152,221
Fence, barbed wire, J. Hatsh.................ooai, 152,368
Tertilizer, H. A. P. L1838gArY..cccviuaaanas PRPPPR . 152,389
Fiber-separating machine, W. M. Hughes......... 152,289
Fire arm, breech loading, L. Guineuf...... .. 152,365
Fire arms, cartridge tor, W. S. Smoot... . 182,428
Fuel from coal slack, I. McCormacK.........uuuuae 152,393
Farnace, hot air, E. H. CamMp....coveeeaans 152,214
Furniture fastening, Haven & Knight, vees 152,871
Gage cock, H. A. Clinton ...... tesensttssssenssness 152,337
Game apparatus, H. L. Crist......cccuuuun. ceeaeeaas 162,279
Gas manufacture, I. Kendrick...... . 152,388

.. 152,220
. 152,288
.. 152,400
.. 152,265
. 152,367

Gas retort, portable, C. J. Eames......
Gate, farm, G. Hoskins ..
Gear cutting machine, N. T. Mirapeix.
Glove,gauntlet,E. V. Whitaker..

Gloves, die for cutting, J. Haag .

Grain binder, J. Garrard......cccvviiiieiiiiannaans 152.859
Graining roller, J. CaIT......cciiunmiiiineeeeeiinn oo 152,212
Grate bar, gang, J. C. Kilgore . 152,386
Grinding and polishing wheel, Walters ef az.... weo 152,442
Grinding carpenters’ squares, C. S. Bement....... 152,328
Hame, Smith & Burr (r)......coviiiieeenane .. 5929
Hammer, atmospheric, W. Manson.. .. 152,391
Hsmmer, almospheric power, W. Manson . . 152 890
Harvester, E. L. Hutchinson...... eeteeesiiienaienas 152,349
Harvester dropper, D. B. & J. J. Browning....... 152,211
Hatch, self-closing, G. C. Howard .. 152,376
Heater, fced water, R. Garstaug.......covviivunnns 152,360
Heating apparatus, G. Stevens......cccceeeeeeenans 152,429
Hinge, spring, A. Acker (f.........ue. §,082
Hog ringing apd marking, P. Listeman.. 152,295
Hogs, watering tank for, G. A. Carter. . 152,380
Holst, hydraulc, M. L. Bassett.............. coeenis 152 209
Horse blinder, J. W. Kennedy.. .. 152,384
Horse hay fork, W. R. Reed .. .o 152,412
. Horse power, L. R. Faught... .. 152,222
Horses, releasing, It. Bragg ........ . 152,272
Horseshoeing harness, J Clarridge . 152,2i6
Horseshoes, maging, J. Russell.. . 152,252
Hose, hydraulic, E. A. Street (r). . 5930
Ice machine, B. F. Teal....ccveauuan 152,435
Indicator, station, J.F. Kettell..... . 154,835
iron and steel, making, W.Bushgell 152,326
Ironing board, Loper & D¥B8....ccouuenncncecanns.. 152,206

Joist seat, W. H. Brake..... cereesrnesenasanineneas.o 152,283
Journalbearing, D, C. Clough..seevrearssennseseese 152278
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