
�uslntSS and �trsouat. 
The Chaf'(1e ferr Imert10n under this head is One Dol­

lar a Line. If the N otke8 exceed.Four Lines, OM 
DoUar and a HaJJ per LAne will be chCIrged. 

HotohkiBB Air Spring Forge Hammer, IJeIIt 111 we 
market. Prlcel low. D. Frllble '" Co • New Haven. ct. 

For Sale-Two Good late Improved Iron Bndge 
Patents. James Valleley, Canton, Ohio. 

A Bargain-A set of Sclentiflc American, from 
Vol. 3. Old SerIes, to Vol. 21, New Serles-1817 to 1869-.'l3 
Vols.,well bound,for$80. Addr.ssA.F.R., Box 773,N.Y. 

MlIDufacturers, who perforate Zinc or TIn, and 
ha ve M�chlnery for that purpose, addreas Crenshaw & 
Carothers, Burton, Washtngton Co .. Texas.' 

Orders for Experimental Machinery and light 
manufacturIng sollcltea by T B. Jeffery, 253 Canal St., 
ChIcago, m. 

The Voice of Experience.-In common witb 
other large advertisers, we have had occasion to do busl­
neas wIth adv�rU.lng agents to a large extent. We have 
tried nearly all the varIous agencIes. bnt came to the con· 
elusion long ago that we could do better by giving onr 
buslneas to Geo. P. Rowell & Co., N o  41ParkRow, 
New York, than by employlnl! any other persons. They 
are prepared to Insert an advertisement In one or four 
thousand pape,.., and at the pUblishers' lowest prices. 
We have Irled them-dolng buslneas with them weekly­
and we know they can do our advertisIng better and 
cheaper than we conld do It onrselves. Having tho most 
extensIve facilities for doing bUSiness, they never make 

mIstakes-at least, they never make mistakes on our 
work.-[StarSpangled Banner, Hinsdale, N. H.J 

Water, Gas and Steam Goods-Send eight stamps 
or Catalogue, containing over 400 illustrations ,to Bal' ey, 

Farrell & Co., PIttsburgh, Pa. 

The BUPllrlority of the London M'f'g Co.'s Var­
nishes over all others has been so often manUe.teli that 
there Is hardly any doubt bnt that they will In tIme su­
persede all In the market. 

For automatic Twi9t Drill Grinding Machines, 
address C. Van Haagen & Co.,  l'hlladelphla, Pa. 

Wanted, by a Practical Pattern Maker, work in 
a Shop where General Work Is done. Steady place pre­
ferred. Distance no object. Apply Pattern Maker, 
P. U., Glencoe, lll. 

2,000 feet leather Fire Hose, Cheap; warranted 
to stand 9Olbs. Address H. M. Waldron, Provldence,R.I. 

Wanted-The best Power Matcbing Machine in 
the market. Send CIrculars and capacity of machines to 
Melenay Bro's, Nasbua, N. H. 

Single, Double, and Triple Tenoning Maohines 
of superIor construction. Martin Buck, Lebanon, :N.H. 

Gothic Furnace, for coal and wood, heats houses 
& churches. Send for book. A.M.Lesley.226 W.28dst.,N.Y. 

For best Presses, Dies, and Fruit Can Tools, 8liBS 
& Williams, cor. of 1'Iymouth and Jay, Brooklyn, N. Y. 

For Solid Wronght-Iron Beams, etc., see adver­
tisement. Addreas Union Iron Mills , Plttsbnrgh, Pa. , 
lor lithograph &c 

"Panteot," or Universal Worker-Best combina­
tion of Lathe, Drill, CIrcular, and Scroll Saw. E. O. 
Cbase, 7 Alling Street, Newark, N. J. 

Electric lturglar Alarms and Private House An­
nunclators; Call, Servants'" Stable Belli; Cheap Teleg. 
Insts; BatterIes of allldnds. G. W. Stockly, Cleveland,O 

HotchkiBS &; Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. FIne Gray Iron CastIngs 
to order. Job work soUelted. 

ForBale--seeond Hand Wood Working Machin­
ery. D. J. LattImore, 31st & Cllestnut St .• Phlu., Pa. 

Price only 13.50.-The Tom Thumb Electric Tel­
egraph. A compact working Telegraph Apparatna, for 
aendlng meuagee, making magnets, the clectrlc light. 
ctvtng alanna,and varIous other purposes. Can be pnt In 
operatIon by any lad. Inclndes Dattery, key, and wires. 
Neatly packed and sent to al1 parts of the world on re­
celptofprlce. F.C .Beach& Co. ,246 Canal St.,New York. 

Peck's Patent Drop Press. Stili the best in use 
AddreBl al.llo Peck, New Haven, Conn. 

A1IFruit-can Tools,Ferracute W'ks,8ridgeton,N.J. 
Amer1oa,n MetaUne Co., 81 Wtu-nmSt., N.Y. City. 
Genwne Concord An_Brown,F1sben1lle..N.H. 
For Solid Emery Wheels and Machinery, send to 

the Union Stone Co., Boston, Mass., for clrcnlar. 

Faught's Patent Round Bra1ded Beltinlt-rhe 
Belt tlllnB ou�MAnnfactnred 011ly bl C. W. Amy, 148 
North 3d St . .  PbI1ad.elpbla, Fa. Send tor Circular. 

Diamond Too�. Dickinson, 64 NBSSaU St., N.Y. 
Magic LlIDterns and Stereopticons of all sizes and 

prIces. Views IlInstratlng every subject for Parlor 
Amusement and Public Exhibitions. Pays well on smal1 
In vestments. 72 Page Catalogue free. McAllister, 49 
Nassan St., New York. 

Temples and Oilcans. Draper, Hopedale, MaBS. 
The "fi!cientiflc Americaa" Office, New York, is 

fitted wIth the Mlnlature.Electrlc Telegraph. By tonch­
Ing little bnttons on the desks of the managers, Blgnals 
are sent tJ perlons In the various departments of the 
establishment. Cheap and etrectlve. Spl�ndld for shops, 
01ll.ces, dwellings. Works for any distance. Prlce�, 
with good Battery. F. C. Beach & Co., 246 Canal St., New 
York, Makers. Send for free Illustrated Catalogue. 

For best Bolt CUtter,at greatly reduoed prloes, 
addre.1 B. B. Brown '" Co., New Haven COnD. 

The Baxter Bngine-A 48 Page Pamphiet, con­
taIning detail drawings of all parts and full partlcnlars, 

now ready, and wll1 be mailed lratls. W. D. Russell, 
18 Park Place, New York. 

Hydraullc Presses and Jacks, new and second 
hand. Lathes ana MachInery for PolishIng and Bu1ll.ng 
.lll.etals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality-Whitins­
vil1e Splnnlnliltng Co., WhitInsville, Masl. 

Solid EmeryVulcanite Wheels-The Original Solid 
Emery Wbeel-other Idndllmltatlons and InferIor. Can· 
tlon-Our name II ltamped In full on al1 our best Stand­
�rd Belting, Packing, and Hose. Buy that only. The 
Dest Is the cheapest. New York Belting and Packing 
Company, 37 and 38 Park Row. New York. 

A. J. W. can harden tallow by using the 
the recipe on p.202, vol. 2t.-J. K. can preserve 
wo)d from decay by the proooss detailed on p. 319, 
vol. 3L -A. F. wlllflnd a description of the hydro­
gen lamp on p. 2�, vol. 31.- R. H. is referred to p. 

'8, vol .. 29, for a formula for calculatlngthe friciton 
of water in pipes. 

J titutifit �mtritJu. [DECEMBER II, 1875. 

(1) J. B. asks: Is there any chemical tha.t 
will cause the hair and fleshings from hides in a 
tanner) to decompose in three months? A. Try 
caustic ley. 

(2) W. M. D. asks: 1. Is the word ohm 
used to signify a unit of electric force, or is it a 
tel m applied to the resistance of electric force or 
measurement thereof? A. It is a unit of resist· 
ance 2. How long will the Danieli battery work, 
if freely supplied with sulphate of c'lpper, with a 
uniform force? A. That depends upon the size of 
the cell and the amount of current which it gives. 
For telegraph lines, these batterlesgenerally work 
for about four months. 3. How long can they be 
used before the porous cups need to be renewed? 
A. Tbe porous cup may be used, with ctu-e,foryears. 
4. What is the power of Daniell's compared with 
Lockwood's battery? A. Precisely the same. The 
Lockwood is only a mollilled form of the Daniell. 
5. Does n ot the Daniell require the least carll, and 
Is lt not the most reliable and simple for all prac· 
tical pur"oses? A. No. There are other forms 
more suitable for some purposes. 

(3) W. B. W. asks: Wh"t chemicals pos­
sess the property of destroying and disintegrating 
vegetable substances without corroding and de­
stroying metals, as acids do? A. We think that 
strong potash lye in contact with steam at a high 
preBSure will probably accomplish the desired re­
SUlt. 

(4) G. B. R. says: I am experimenting with 
electricity, and I have made an electro -magnet; 
but passing the current through it makes both 
polcs north or both south, according to the direc­
tion of the current. Has such a thing been done 
before? A. Nothing of too kind bas ever been 
produced before to our knowledge. 

(5) A. K. asks: What kind and number of 
wire ought I to use for a house electric telegraph, 
laying the wire between the bricks and plaster 
of the wall? A. No. 16 copper wire covered with 
gutta percha and enclosed in lelld. 

(6) W. B. B. asks: 1. Does carbonic acid 
gas, compreBSlldin liquid fonn in a tube � inch in 
diameter, cMate any damage, such as a dangerous 
explosion, if suddenly liberated? A.. Yes. Atthe 
moment of liberation from pressure (about 600 
Ibs. to the square inch) one portion of the liquid 
rushes into the gaseous state, and, in the ellort of 
so dOing, abstracts so much heat from the remain­
ing portion of the liquid that the temperature of 
the latter is reduced to such a degree as to con­
vert it into the solid snowUke form. This sudden 
and extreme reduction of temperature causes a 
corresponding contraction of the glass tube, a 
contraction so nearly instantaneous, and of course 
unequal, that the tube is, in many CRses, shattered 
Into fragments. 2. What is the ellect of heating 
theabove tlibe to 30()0 Fah.? Does it increase the 
preBSure in the tube? A. It would enormously in 
crease the pl-essure. 3. What is the ellect if the 
tube be placed in a cold mixture, say one of O' 
FBh.? A. It would reduce the preBSure. 4. What 
ellect has carbonic acid on iron? A. Little or 
none if the metal be dry. 5. Will it keep its press­
ure in tubes for a number of years, provided they 
are tight? A. Yes. 6. Does it remain heated af­
ter it 18 compressed In tubes, or only during com­
preBSion? A. Only during compression. It rap­
Idly gains the temperature of the surrounding 
air. 

(7) II. S. asks: What will take grease out 
of sheepskins after they are tanned with the wool 
on? A. Try digestingfor a short tlmein bisulphide 
of carbon, and dry in the air. Tbe sulphide is 
very volatile, and in a short time will completely 
evaporate, leaving no unpleasant odor behind. 

(8) W. E. G. asks: 1. In a line of telegraph 
of about 12 miles long, worked in duplt'x, how 
much resistance will be required in resIStance 
coils? A. About 1nI ohms. 2. How many cups of 
battery will be required if the wire is No. 8 and 
has two relays, each measuring 125 ohms? A. 
About 24 of Daniell's cells. Your telegraph, ac­
cording to your description, ought to work. 

(9) H. H, asks: What produces the bril­
liant coloring of the autumn fuliage? A. The ac­
tion of organic acids upon the coloring matter of 
the leaves. 

(10) F. asks: 1 Do the Chinese know the 
secret 9f welding copper? A. Yes. 2. Do they 
make copper edge tools ? A. We are not informed 
on this point. 

After kalsomining, is thereany known chemical 
(combinable with the kalsomine) that will not wash 
011 when water is applied? A. We do not know 
of anything that can be applied that would not, in 
some way, be objectionable. 

(11) H. G. asks: What will remove grease 
froma tortoiseshell hair comb? A. Try steeping 
It in benzine or chloroform. 

(12) W. H.G .asks : Can the aroma of Havana 
tobacco be taken from the stems? A. Yes. Crush 
them and digest for some time in hot water. Then 
decant the liquid and digest a se('ond time with a 
little diluted alcohol, and finally remove the resi­
due and carefully dry it. If It is desired to extract 
the nicotine, evaporate the decanted liquid to a 
sirupy consistence, and then agitate with twice its 
volume of alcohol, and allow tc stand for a short 
time. The alcohol, under these conditions, will ex­
tract all of the nicotine salts from the aqueous so­
lution, and rise to the top,forming a distinct layer, 
of a dark color. Decant this upper layer, concen­
trate by evaporation, mix with a small quantity 
of solution of potash, and briskly agitate with 
ether. Tile ethcr liissolves the nicotine and some 
fatty matter which the potash has liberated, and 
rises to the top when the mixture is left at rest. 
In order to separate the nicotine from its solvents, 
the etherial solution is decanted into a retort pro­
vided with means of transmitting dry hydrogen 
through it. Heat is now applied, and the ether is 
drivell 011. When the ether vapor ceases to "ome 
over, the temperature is raised to 356', when the 
nicotine itself distils over and is collected. 

(13) W. J. S. asks: Would it be beneficial,' tools, one a thread tool. A.. Were either of the 
to force linseed oil into the pores of the spokes sample tools sent by our correspondent put to the 
and hubs of buggy wheels, after the s(l9kes are full amount of duty obtainable from a tool of its 
driven, to prevent the natural shrinkage, which size, it would break 011 at the cutting end. This 
even the best seasoned timber is subject to in this defect might be obviated by lowering the temper, 
cbmate? A. Your plan is a good one. T ry It. which would, however, reduce the cutting capa-

(14) W. M. B. asks: Is there a liquid pre- bllity. The fault in the sample In each cBlle is 
paration made that a spring, when heated tc a that, in t�e endeavor to get a large shank, the cut­
cherry red, may be thrown in, and will come out ting pare IS ground away, so that one whose width 
of a good spring temper? A. We know of no such should be� inch Is but some h in thlckness,while 

another whose width should be '" is but IiLtle IIq�id, .nor of any better planthanhardenlng the more than l"J inch thick The whole subject is sprmg m water and blazing 011 in oil in the usual explained, with engravings, in No. 30f" Practical manner. Mechanism." 
(15) E. W. H. says: 1. How is the dial of a (26) J. B. L. says: We have a rowboat 38 galvanometer graduated? A. It is usual to grad- l'eet long, made of very light timber. How can uate the dial into 360 equal parts. 2. What sizes we caulk it to make it tight? A. It it is well of wire are used for the coils? A: The size of 

wire should be selroted with regard to the cur-built, you may be able to make it watertight by 
rents tc be measured. No. 18 or 20 will be found fllling the joints with white lead. 
convenient we thmk. 3. Are there not 2 coUs of (27) J. O. B. asks: Why is it that a lifting 
d1l1erent sizes of wire? A. Some galvanometers pump for cold water will not lift hot water, at 
are made with several coils of wire, so that they tOOO or 500' Fah.? A. Because when the piston 
can be used in a large range of measurements, rises, the water boils, and the pump barrel Is ruled 
but each coil should be tu-ranged so that it mllY be with vapor. 
separately included in circuit. The principle Why is lead given to a valve on the steam en­
sh'lwn in your sketch applies to the induction coil, glne? A. Generally, in order to make the redpro­
and not at all to the galvanometer. catlng parts move smoothly and without noise, or 

(16) G. A. B. asks: What is the object of 
making soldering u on s square instead of round? 
A. To increase the amount of contact. 

(17) N. W. ask:;: What do vou consider the 
most nearly correct theory or" the earth's daily 
revolution on its axis? Whence comes the mo­
tive power? A. The earth persists in ItS motion 
for the same reason that a stcne does after Its 
leaving the hand which throws it, or as a raJlroad 
train will run several miles, by the motion ac­
quired, after the steam has been shut 011; and 
even after the engine has been reversed and the 
brakes applied, the train cannot be stopped in a 
less distance than half a mile, after running at a 
high speed. Tbe motion was given to the earth 
during the period of its creation, and it is simply 
the momentum of its huge mass, combined with 
Its a9tounding velocity and the absence of resist­
ing obstructions, which keeps the motion up. 

(18) J. B. F. asks: Of what ingredients 
should a compOSition be, for the ornaments for 
stove plate and similar light patterns? A. Use a 
soft alloy. See p. 91, vol. 30. 

(19) J. T. M. asks: Would a small tube 
made or canvas dipped In hot ptu-aftin Ilnswer as 
a flexible pipe to convey hot and cold water? A. 
No. 2. What would answer better? A.. Leather 
hose. 

(20) J. P. asks: What is the gener .. lly ac· 
cepted explanation of the reflection of a ray of 
light from the inner surfaces of glass, diamonds, 
drops of water, and other transparent substances, 
causing the brilliancy of the diamond, the forma­
tion of the rainbow, etc.? A. The reflection from 
the inner surface of a transparent medium is sim­
ilar to that from the outer surface. Observation 
and ex-periment hllve proved that it is a universal 
law that, when ligkt passes from a dense into a 
rare medium, or vice versa, a part of the light is re­
flected m such a direction that the angles of reflec­
tion and incidence are equal. When, therefore, the 
surface between the two media is perfectly even, 
it acts like a mirror, and the smooth surface of 
still water is as good a reflecti ng mirror for the 
IIshes under it as for men above, of which fact 
you may easily satisfy yourself by observing an 
aquarium. A piece of plate glass will also con­
vince you of this by two reflections, one from the 
front and one from the back or interior surface. 
giving you two reflected images, which will coin­
cide when the light falls perpendicularly, but be­
come separated when the light is made to fall 
obliquely. The colors shown by diamonds or rain­
drops in the rainbow are not due to this reflection, 
but to the refraction of the rays when they enter 
and leave the diamonds or water drops; for the ex­
plar:ation of this we refer you to any modern text 
book on natural philosophy. 

(21) J. H. asks: Wllat difference will it 
make in the power of an engine to give the val ve 
sufficient throw to allow a full opening of the 
ports? At present the valve opens the ports ex­
actly one half. A. She wUl take a larger supply 
of steam at the beginning of the stroke, and de­
velope a corresponding amount of extra power. 

(22) E. P. W. asks: Do you know of any 
chemical that can be used to permeate or saturate 
hard or soft wood, to render it impervious to wa­
ter, and prevent swelling when submerged there­
in? An exterior coating is not desirable. A. Boil 
the wood in paraffin. 

(23) M. asks: How fast should the edge of 
a circular sheet iron disk run, for cutting wrought 
iron? A. Ten or twelve thousand feet per min­
ute. 2. Can cast iron be cut in the· same way? 
A. Yes. 

Should the flues of a boiler be caulked when 
there is water in the boiler? A. No. 

(24) W. B. D. says: I h�ve used black oil 
in boilers, and found it very good to remove 
scales. Has it any bad ellect on the iron? A. 
No. 

(25) W. H. S8.Y8: In your issue of October 
16 are flgured several boring tools. These forms 
would be admirable if used with short shanks and 
for shallow holes; but as no tool is certain never 
to be required in a deep and proportionately small 
hole, I see no excuse for making such tools, save 
habit and example. The common form of boring 
tool allords an example, almost unique, of uni­
versal perversity and failure to recognize a very 
simple situation. Those tools, if properly formed, 
might have eight times the strength of shank and 
still enter a hole equally small. It is simply ne­
cessary to form the tool so that the cutting edge 
is on a level with the axis or center of the shank 
or bar. I send ihree wooden models of boring 

thumping, as it is usually termed. 
(28) N. S. asks: I have a boat 30 feet 101lg 

long and of 6 feet beam, displacing about 100 feEt 
of water. I have 36 two Inch steam pipes 39 inch­
es long,connected by a 3 way piece so that the wa­
ter can have a free circulation. Can I make them 
into a boiler to propel the boat, the pipes beIng 
clIsed inside of a stove frame with two returns 
for the heat? Will such a boiler be large enough 
for two 3x6 engines running on quarters? What 
speed may be obtained from such a boat? A.The 
boiler seems to be rather �mall, but it may an­
swer for a moderate speed. 

(29) C. C. says: I have a small boat 19 feet 
long, 4 feet 4 inches Wide, sharp at both ends, and 
18 inches deep: and I intend to put another 12 
inches on it In depth, makiog it 30 inches deep. It 
is a clinker-built boat. I intend to put in an en­
gine and boiler. The enp-ine Is 5 inches stroke by 
3111 bore, upright, and cuts 011 at '" stroke. The 
boiler is horizontal, 4 feet lo�g (besides the bon­
nets); It is of � inch iron, with a dome 22 inche E 
high and 1 foot in diameter. It has one flue 12 
inches in diameter, in which the lire Is built; and 
there are 6 return tubes vary Ing from 2 inches t o  
31nches in c!iameter. I f  I use coal, J intend t o  
make the grate 231i feet long and as wide a s  the 
flue will allow. 1. How large a screw wheel do I 
want, and what should the pitch and number of 
blades be? A. Use a propelltr 24 inches in diame­
ter, of 3 feet pitch, with either 3 or 4, blades. 2. 
What speed would it make with steam at 80 Ibs. 
pressure ? A. We think you may realize a speed 
of 6 miles an hour. 

(30) G. E. P. askl!. Will a rubber packing 
do for a piston head and piston valve rods? A. 
Yes. 

(31) B. L .  says: A friend of mine says tha t 
in ringing a bell, he has frequer.t1y got it into such 
a position that he cannot move it with his dead 
weight. and that, by holding the rope and rai�ing 
his body with his arms, he can brmg it down. I 
say that whatever power he gains bE'yond Ibe 
weight o f his body isdu e t o the refislalce "hlch 
the inertia of his body gives to beinl!' raiSE d. He 
says that this is not so, as he moves bis body too 
slOWlY. Will you please settle this qUEs1!on ?  A 
We think you have the right idea, as we under­
stand your statement. 

What is the meaning of nominal power of a 
steam engine Y A. It is power rated by an arbi­
trary standard, not dependent on the actual con­
ditions. 

(32) F. B. says: I. I intend making a four­
oar rowing boat of canvas, to fold together, and to 
be about 30 feet long, with extended rowlocks. 
How narrow can I make it tc be safe from tip­
ping? A. To be perfectly safe from tipping, it 
will require to be very broad. If you want to 
make it as narrow as conveniE'nt, you will flnd 
good examples in racing shells. 2. What must I 
use to make it waterproof? The canvas must not 
"rack when the boat is folded up. A.Probably the 
experience of some of our readers will furDish the 
information you require; and if so, we would be 
glad to hear from them. 

(33) J. C. G. aeks: 1. Which engine will 
consume the most steam in doit g the same amour. t 
of work, one with a long stroke or one with a 
short stroke? A. This is a contested point, and· 
must be settled by taking into account the nature 
of the work. 2. Which is the best, a short C) Iin­
der with a long diameter, or a long cylinder with a 
short diameter? A. The reply to your flrst qUE'S­
tion answers this also. 

(34) F. K. says: Our main water pipes art' 
2J.ilinches Inside, and our flre plug 2 illches. What 
size of hose should I ha ve to throw a stream of wa­
ter to beat advantsge? Would you advi�e me 10 
have gum or leather hose? A. Use 231i inch hose. 
We think you will flnd rubber satisfactory. 

(35) E. J. asks: 1. How many cups and of 
what size of Bunsen's battery will it require to put 
the flrst sl1ght coating of nickel on 1 square foot of 
surface on cast iron? A. Two or three ordinary 
Bunsen cells. 2. What size of Smre's cell will It 
require toflnish the plating on the same �urface a 
A. One large Smee. 3. How long does it take to 
get a good deposit ? A. Possibly 4 or 5 hours. 

(36) R. F. B asks: 1. Bow many cablfS 
touch Canlldian territory? A. Five. 2. What 
cables are tbey and where do they touch? A. 
See p.l2O, vol. 32. Four ot them land at NOllh 
Sydney, and one at Tor Bay, NGva S('olla. 3. 
Where can I get information in reference to the 
depths ot the seas and oceans 1 A. See the United 
States coast survey charts. 
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(37) G. K. says: 1. A brother engineer and 
myself Ilre discussing the relative elasticity of 
steam and compressed air, one maintaining that, 
when used In an engine expansively, air will not 
give the same results as steam, as, for want of 
elasticity, the pressure wl!l fall oft' much more ra­
pldly after the cut-oft' than would be the case with 
steam. The other claims that there Is little, If any, 
dlft'erence, In any event too little to be taken Into 
account In practical working. As we have no 
means of making anything like a respectable test, 
piea&e enlighten us upon the subject. A. If the 
temperature Is sensibly constant during the ex­
pansion, there will be little dlft'erence In the two 
cases. You will find formulre for the expansion 
and compression of air without gain or loss of heat 
in answer No.H, August 21, 18n. 

acid is otten used in the gaseous state. A leaden 
tray is partially filled with the powdered fluorspar. 
and over tbis Is poured the hot 011 of vitnol. The 
plate of glass, previously prepared, is then secured 
over the dish tightly, and the gas, as it is libera­
ted, exerts Its peculiar corrosive action on the un­
covered portions of the plate to its fullest extent. 

(51) W. C. J. asks: Do you know of any 
street car, In this country or In Europe, In which 
wind Is applied as a motor? A. No. 

(38) P & K. ask: 1. Are bored wells from 6 
to 161nches In diameter nota failure, as a rule, on 
account of having too little rlJ8ervolr ?  Does not 
the cost of boring wells nearly equlll that of th3 
ordinary method of digging? Is driUlng a six Inch 
hole In hard rock Impracticable for welis, Inas­
much as it costs too much? A. We think that 
some of our readers, who have had experience In 
these matters, can answer our correspondent more 
fully than we feel able to do. We hope to hear 
from them. 

(39) J. T. W. asks: 1. What strain or pres­
sure wlll a boUer 7 Inches In diameter and 13 Inch­
es long, made of copper No. 18 gage stand? A. 
Fifty Ibs. per square Inch. 2. How large a safety 
\'alve should I use? A. Half Iln Inch In diameter. 
1. Would the boUer be large enough to run an en­
gine with a cylinder of 1� Inches bore and 3 Inch­
es stroke? A. It would run the engine, but would 
not do much wt'rk. 

(40) L. W. F. asks: 1. Are vernier calipers 
fastened together before or after being hardened? 
A. Before. 2. Are they secured by rivets or ta­
pering pins? A. Rivets. 

(41) M. H F. asks: What is meant by cush­
lonlng as applied to steam 1Q an engine? A.Cush­
lonlngtakes place when the exhaust port Is closed 
before the piston reaches the end of the stroke, 
which leaves some steam In the cylinder, which the 
piston compresses like a cushion. 

(i2) W. K. B asks: How can I make paste, 
such as Is used by stereotypers? A, Common flour 
paste Is sometimes used for tbis; but some stereo­
typers put white lead In the composition. 

(43) G. H. M. asks; How can I attach can­
vas to the leather side of tanned lamb skins? A. 
Try a mixture of gutta percha and pitch, applied 
hot. 

(44) J. F. asks: 1. Which is the best non­
conductor of heat, wood or plaster of Paris? A. 
Wood. 2. Will heat crumble plaster of Paris after 
It has been dried? A. No, unless it Is great. 

(45) M cJ. T. & Co ask: Is exhaust steam 
beneficial or Injurious If allowed to escape under 
g\"ate bar�? A. SuffiCient steam to keep the grate 
bars from burning Is good. It also Inoreases the 
draft In the furnace. 

(46) A. S. asks: Please give me a recipe to 
prevent cracking of rubber boots. A. The crack­
Ing or the rubber Is due to the oxidation of the 
sulphur which It contains. As a preventive, coat 
the rubber with a thin covering of varnish made 
by dlssolvlog pure gum rubber In hot naphtha or 
blsulphlde of carbon. 

(47) J. R. Y. Jr. askl!: Can you give me a 
recipe for a waterproof mucilage, suitable for 
pasting labels on wood, something that will stand 
the weather? In your Issue for October 16 I 
found a recipe for this purpose; but after several 
trlalsJ have been compelled to abaodon It, being 
unable to combine the glue and alcohol. I tried 
to combine the two by first c1lss01vlng the glue In 
water, and addlog alcohol afterwards ; but theglu(' 
thickened up and would not combine with the al­
cohol. A. Melt together equal parts of common 
pitch and gutta percha. It may be kept liquid 
under water, and It has been highly recommended 
both for Its superior adhesiveness and waterproof 
quality after once being applied. 

(48) G. W. L. asks: What cement will make 
the Insides of paper barrels tasteless and odorless, 
and be sufficiently elastic and proof against vine­
gOlr, wine, and other liquids? A. Try coating the 
Interior with hot paraffin. 

(49) O. S. asks: I stamp embroidery pat­
terns In this way: I lay a sheetof paper under the 
pattern which I wish to copy, and then trace the 
outlines on the paper underneath by pricking 
through the pattern with a fine needle. I then re­
move the paper, and place It on the cloth whlch I 
wish to stamp. I then take rosin and Prussian 
blue (or any other coloring substance), finely pow­
dered, which I rub through the holes in the paper 
by means of a small pad, and the pattern shows 
well :10 the cloth. This paper Is removed and re­
placed by a clean piece, after which a hot iron is 
run over to melt the rosin into the cloth. So far I 
have not been successful, as the pattern rubs oft' 
before I can get it worked. Will you tell what to 
put in the powder to make it stick? A. As a sub­
stitute for the Prussian blue and rosin, use first a 
little very finely ground aniline red, and then rub 
over this a cloth or sponge moistened with a little 
dilute alcohol. Dry, as before, with a hot Iron. 
The paper sb.ould be removed immediately after 
applying the alcohol. 

(50) N. F. H. Mks: Can you inform me of 
any acid that will operate on ruby or other colored 
glass, so as to leave It in a rough state, like ground 
glass? I want to lay out sign work and leave the 
letters the same color as the glass. I have seen 
work of this kind done by acids, and it Is much 
cheaper than if done by the sand blast. A.Hydro· 
flucric aoid is used forthis purpose. It is made by 
acting on powdered fluorspar with strong, hot oil 
of vitriol; and the gas that comes over Is passed 
Into water, which absorbs it. The hydrofluoric 

(52) J. V. R. says: I have a quantity of 
homemade wine, that has fermeated In too warm 
a place, and has consequently become somewhat 
acid. How can I correct it without Injury to its 
flavor? A. The free acid may be neutralized by 
addition to the wine of the proper quantity of bl­
carbonate of soda. 

(53) C. A. W. says: 1. I have some bits 
of gold which I wish to melt up ar;d cast iato dif­
ferent shapes. Can I melt It on a common forge or 
stove fire In a black lead crucible? A. Place the 
gold in a small black lead crucible with a little 
borax,and subject It toea very bright red heat fOl" 
some time, or until complete fusion ensues. 2. 

Can I pour it best Into a charcoal mold? A. No. 
Molds made of iron slightly waxed or greased are 
used for this purpose. 3. Do I need a flux? .A. 
Yes. 4 .  Will silver admit of the same treatment? 
A. Small beaels of both gold and silver may be 
fused in charcoal, when mixed with a small quan­
tity of borax and heated strongly by means of a 
blowpipe or blast lamp. 

(54) W. D. says: What is the percentage 
of salt of the water of the Dead SEa? A. Tbe 
soUa matter is 21'722 parts In 100, nearly all of the 
solids being salts of sodium, magnesium, lime, 
etc. 

(55) J. B. S. asks: Why was it that, in es­
tablishing a uolform gage for railroads,4 feet 
8� inches was chosen Instead of 4 feet 8 or some 
other even number of Inches? A. The IIrst rail­
roads were constructed for coal traffic, and were 
of the same gage as the colliery tramways, 4 feet 
8� Inches; and the latter are so old that no one 
can now tell why this width was chosen. 

(56) E. D. P. asks: 1. Whllt are the melt­
ing points of gold and silver? A. Gold melts at 
2010· Fah., and silver at 1873·. 

(57) R. P. G. asks: By what proce�s is co­
coa nut 011 obtained ? A. It Is obtained from the 
cocoa nut, either by expression or decoction. It 
is of a fine white color, liquid at 80· Fah" and of 
the consistence Df lard below that point, becoming 
solid at about 40·. It Is used for making toilet 
soaps, and Is sometimes employed medicinally In 
ca!!eS of consllmption. It must not be conround­
ed with cacao oil or butter, which Is obtained from 
the cacao or chocolate nut. 

(58) C. A. K. asks: 1. Am I right in be­
lievlDg that coal is formed by the decompOSition 
of vegetable matter? A.Yes. 2. What proof have 
you of this? A. The cleavage of blocks of coal 
frequently shows the forms of the leaves of tbe 
vegetable matter from which the coal was made. 
Fern leaves, espeCially, are often seen singularly 
perfect. 

(59) W. J. H. says: We have lately put up 
a large band I!IBW for re-sawing lumber. After 
running a few daYR, the saw cracked along the 
front edge of the blade. What is the cause? A. 
Either the saw was brittle, or the wheels were of 
too small a diameter for the thickness, or too g\"eat 
a strain was put upon the saw. A band saw of No. 
16 gage should be run on a wheel 6 feet, No. 17 on 
a wheelS feet, and No. 18 on a wheel 4 feet In di­
ameter. This is a good rule to act upon, but an 
extra tough saw of No. 16 gage may run success­
fully on a 4 foot wheel, and No. 17 very well on 
the same size. Parties using band saws should 
bear in mind that they must not file or sharpen to 
acute angles, but leave all angles round.-J. E. E., 
of Pa. 

(60) A. S. T. asks: 1. Please tell me the 
best way to temper tooth chisels for cutting mar· 
ble. A. Harden at a bright cherry red In a mix­
ture of 1 gallon whale oil (pure), 2 Ibs. rosin, and I 
lb. beeswax. Warm the oil, melt the rosin and 
wax, and stir together while hot; as the mixture 
loses Its hardening properties, add more roslnand 
beeswax, then draw to the proper color. Tbe 
above mixture will harden without flre-crackillg. 
2. Does fllingthetooth hurt the steel ? A. No.-J. 
E. E., of Pa. 

(61) J B. J. soYs, in  ax;swer to D. A. R.'s 
query as to t he weight necessary to break an iron 
bar: If the iron bar Is firmly fixed at one end, and 

D"B 
the load applied at the other, then W=l- X k, in 

which D=depth of bar In Inches, B=horizontal 
breadth in Inches, 1=length In feet from support 
to· c lDter of weight, k=536 for east Iron,598 for 
wroughtiron (mean of 4 authorltles,varying some­
what with quality of metal and manufacture), W 

4'x� 
=breaklng weight In Ibs. In the given case -% 
X 536 or S98=3,752 cast and 4,186 wrought Iron,when 
the flat side Is vertical. If the longer side is place:! 

�l"4 
horizontally, then -%XS36 orS98=6� for cast 

or 683'4 Ibs. for wrought iron. For safety, one 
fourth of the above should be used. 

(62) J, G says, in answer to F. B.'s query 
as to dropping a ball in a railroad car: Your friend 
is correct if the motion of the train Is uniform, 
since the directions of the force or gravity, while 
the ball Is falling, are sensibly parallel. If the 
train had moved (which Is an Impossible case) 
such a distance In a stralgh t lioe during the fall of 
the ball that the direction of the earth's attraction 
could no longer be considered parallel dunng this 
time, the ball will not strike the same paint of the 
floor as when the train is at rest, neither will It do 
so if, during the fall, the train cbanges its motion 
either in direction or velocity. 

'" 

COKII1JBICATJONB RECEIVED. Cock. compression, P. Wblte ..... .. ..... .. .. ...... 169.67 

The Editor of tne BcIENTIII'IC AlonUCAN ac­
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow­
Ing subjects: 

Coke oven, H. Aitken ... ...... .................... . 169.766 
Colorado bug •• catchIng. J. Nye, Jr . ....... .. ..... 169.656 

On an Air Locomotive. By F. G. W. 
On Diphtheria. ByJ. W. H. 
On Imaginative Arithmetic. By S. S. 
On Iron. By J. D. 
On Specific Gravity, etc. By J. n. M-
On the Mechanical Equivalent of Zinc. 

H.M.P. 
On Experiments In Geometry. By A. B. 

Also Inquiries and answers from the following: 

By 

J. L.-C. P. -H. S.-M.-J. C. G.-R. H. B.-H. W.­
G. W. B.-M. H. S.-J. S. R. 

HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries faU to appear 

ilhould repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta­
billty of inventions, aesignments, etc., will not be 
published here. All such questions, 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 brieOy 
by mall, If the writer's addreBl! is &ivan. 

Hundreds of Inquiries analogous to the followlnfl 
are sent: "What Is the value of dry extract of 
oak bark for tanning? What Isthe price of solu­
ble glass? Who has a steam process for drying 
lumber, aud will furnish particulars? Who makes 
a picture frame mitering maohine, working two 
knives? Who sells self-rocking cradles? Who 
makes the hest air pump, and what Is its capacity? 
Who makes cotton splDnlng and weavlog mao 
chinery? Who sells steam pumps, suitable f or Irri­
gatlon? Whose Is the best ice-making machine? 
Who sells tools for making steRcll plates?" Allsuch 
personal Inquiries are printed, as will be observed. 
in the column of " Business and Personal," 
wbich Is specially set apart for that purpose, sub­
ject to the oharge mentioned at the head of that 
oolumn. Almost any desired information can 10 
this way be expeditiously obtained. 

[O F F lCIAL. J 

INDEX OF INVENTIONS 
FOB wmeH 

Letters Patent oJ'the United States were 
Granted an the Week Endlnl( 

November 9, l876 
AND EACH BEARING THAT DATE. 

ITbo.e marked (r) .... e reissued patents. 1 
Alarm. burglar. L. F. Drake.. ....... .. ....... . 169. '7!18 
Alann. burglar. C. O. Malmgren ............... .... 169.821 
Alarm. till lock. S. C. FrInk .......... .......... ... 169.632 
AHoy for bell metal. H. L. Macker. ............ . . 169.648 
Alloy ... ntl·lncru.tatlon. O. Holden ..... . . . .. . .. . .. 169.810 
Bale tte. S. N. Drake . . . ..... . ................ 169.789 
Ban'els, berry, C. C. Pau1. .............. ........... 169. 657 
Bed bottom. sprIng. W. W. Bartlett ... .......... .. 169.615 
Bed bottom. sprIng. C. T. Segar . . . . .......... . . ... 169.851 
Bedstead. cot. Worcester'" Howe . ..... ........ ... 169.880 
Bed.tead. folding. J. Fl1nn .. . . ............... . . .  169.689 
Bed.tead. Invalid. W. Huntre.s . . . ........... .. .  169.705 
Bed.tead. sofa, S. Bendlt ..................... . .. . . . 169.672 
Bed.tead, sofa, C. Burnltz . , ...................... 169.771 
Bed.tead. sofa, J. K. '" M. L. Stockton .... ...... 169.862 
Beer. etc .• extract of. P. E. Lockwood .... ....... 169.818 
Beer. etc .• treatIng. Mus.glller '" Schedler ....... 169.830 
Bell. door. J. P. Connell ... . .......... .. . .. ... .. .. 169.675 
BInder. temporary. W. A. Amberg ......... ....... 169.667 
Blackboard attacbment. H. B. Mar.hall . . ... .. 169.649 
BlackboardS or .Iate., H. R. Stewart. ............. 169.861 
allnd .Iat adju.ter, Johnston'" HopkIns ........ . . 169,641 
Blind .tUe •• machIne for borIng. F. H. Dam ...... 169.679 
Boat. Icc. W. H. FaIrbank ......................... 169.79� 
Boller •• ectlonal.team. V. D. Anderson ......... . 169.758 
BOller. water regulator. etc .• D. Cook .. . ... .. .... 169.676 
Bolt. king, A. G. PIckett, Jr ....................... 169. T.IB 
Book. account. Mott'" Carroll ..... ................ 169.828 
Boot nailing machIne. F. M .  Shaw .... ... ......... 169,661 
Boot sole lining mechanl.m. R. Dwyer ........... 169.790 
Boxe •• makIng bead. of. E. Her.ey ................ 169.700 
Bracelet •• click for, J. S. Carrow ......... ......... 169.775 
BrIdge. metalllc arched tru ••• J. B. Eada . ....... 169.791 
BrIdIe b,t. B. Miller ........ .. ....................... 169.718 
Bru.h holder, C. B. Clark (r)................ .. ... 6.731 
BuUdlng •• con.tructlon of lIreproof. T. Sharp .... 169.852 
Burner. aero·gaa. J. H. KnIght......... . ....... 169.711 
Calves. etc . ,  antl·sucklng blt for. J. H. Bailey .. . . 169.670 
Car axle box, J. Eccle •.... ......................... 169.792 
Car .. xle box. G. WillIam ••. . . .. . .. . . . . . ....... . .... . 169.664 
oar coupling. R. A. Cowell ......................... 169.624 
Car coupling. J. C. MItchell ........... ............ 169.720 
Car propeller. E, H. Leveaux . . .. . .. .... ........... 169.816 
Car. sleepIng. J. F. GoodrIdge .. .......... ......... 169.633 
Car •• IIght.1ng railroad. I. F. Randolph ............ 169.658 
Carbureter air blower. C. M. Gearing ............. 169.S02 
CarburetIng apparatu •• A. C. Rand .......... ..... 169.843 
CarburetIng apparatu •• P. Wern!. .. .............. 169.872 
CarrIage axle. W. W. SImmon .. ........... ....... 169.856 
Canlage .prlng. W. H. Elliot ....................... 169.683 
CarrIage top • .  J. C. tioold.. . .. . . .  . .•............. 169.634 
CarrIage •• detachIng hor.es from. r. L. Falll •.... 169.685 
CartrIdge. G. E. Hart .... ........... ... .... 169.806. 169.807 
CartrIdge belt. O. C. HennIng ..... ...... ........... 169.639 
CartrIdge •• block for holding. R T. Hare ......... 169.686 
Ca.k. metalllc. G. W. McKIm ...................... 169.824 
CavIar. pre.ervlng. M. Am •... ..................... 169.668 
Cbaln link. W. Roemer .............................. 169.731 
Chain. convertible. C. N. Cadwallader .... ....... 169.772 
Chain. conve.tlble. F. H. Wa.te ............. . ... . 169.752 
ChaIr. dental and barber. S. C. Megill . .......... 169.825 
ChaIr. folding, J. E. Wakelleld ......... ............ 169.748 
Check row •. r. J. Thompson ..... ................ .... 169.865 
Churn. rotary, M. Payne ..................... .. ..... 169.835 
Chute. coal-dlt!charglng. D. P. BItner ............. 169.618 

Colter. F. & J. H. Culver .. ............ ............. 169.673 
Cracker machIne. J. Parr ... . . . . ... . .. .. ... . . 169.834 
Cradle. Borgman'" Lamson ........ .. . .... ... 1&9.767 
CultIvator and harrow. combIned. G. Croll . ....... 169.677 
CurtaIn lIxture, W. Gate . . . .... . . ....... ............ 169.801 
CurtaIn lIxture. G. C. Mather •..................... 169.822 
Dental polishing tool. S. S. WhIte ............ ...... 169.753 
De.lgns on wIre clotl� 0. R. Ho1fman ..... ..... ... 169.640 
Deal<. J. McClurg ... ... . ..... ................. . ... .. 169.651 
DIgger. potato. O. F. Warren ... ...... ... .......... 169.870 
Door hanger. T. Harris ................ ........... .. 169.695 
Door hanger.J. Lumbert (r)....................... 6.785 
Dropper. revolvIng. J. Johnson ........... ........ 169. '7IIl 
Dyeing apparatus. S. M. & C. T. Smith . .......... 169.859 
EngIne governor and cut·otr. M. D, MlIIer ........ 169.719 
Elevator for liquIds. E. P. laree .... . . ... ...... 169.7n 
Eyegla •• , E. Want. .... ... . ...................... 169.868 
Faucet. vent. C. Dehllnger .. . ...................... 169.782 
Faucets. adjustIng. J. H. Lawless ................. 169.645 
Fence wIre .tretcher. N. Burnham ........ ........ 169.7'70 
Fifth wheel. J. CunnIngham ................ ... .... 169.627 
FUterlng liquId •• T. R. Sinclalre ................... 169.85' 
FIre arm. bl'eecb·loadlng. B. B. HotchkIss ....... 169.641 

·Flre arm. revolvIng. J. Rupertus ........ ......... . 169.848 
Fire arms. lock for. KIrkwood & Mortimer .. ..... 169.710 
FIre kindler, F. BooI.en ... . ... ........... .... 169.773 
FIre place .creen. W. C. WUllamson ......... ...... 169.876 
Floor, refrIgerator. Voight & Ellmann ............. 169.866 
Fork. hor.e hay.J .  H. Fletcher .................... 169.688 
Fork. hor.e hay, O. Taber ............ .... . ........ 169.7� 
FruIt box. D. Priltzmann ... ......................... 169.841 
Furnace. hot aIr. PIerce and Plnkbam ............. 169.729 
Furnace. bydrocarbon. J. C. Ramsden .........•. 169.842 
Furnace. ore roa.tlng. H. G. Livermore .. ......•. 169.713 
Furnace. tlnmen.· • L. F. Betts . . . . .. . . . . .. .  . ..... 169.673 
Fu.e. electrIc. F. A. Catrtleld ... . .............. 169,622 
Gage. etc .• pre •• ure. Van Kannel'" Towsley .... 169.745 
Gaiter. bu,to ... A. Kenny ....... .................. 169.708 
Gas . etc., lighting. Z. Woodworth ........ . ... 169.879 
Gas machine retort, Van Kannel & Towsley .. .. ... 169.747 
Ga. check valve. Van Kannel & Tow.ley ... ....... 169.746 
Gas �tc., illumInating. G. W. HarrIs.... . ...... 169.687 
Ga. retort •• decarbonIzIng. D. Davl.on . . .. ........ 169.628 
Gla •• etc .• temperIng. F. B. A. R. De La Bastle. 169.783 
Governor. steam. Jud.on'" Cog.well .. ........... 169.815 
GraIn conv�yer. N. G. SImonds ........ ............ 169.662 
GraIn dl.trlbuter, C. F. Johnson, Jr .... . . . ...... 169.813 
GraIn machIne for bInding. A. W. Tucker ... .... 169.743 
Grate bar. T. Murphy .. .. .... ........... .......... 169.655 
Gun machine. W. B. Farwell ........................ 169.686 
Gun., wad for rllled. G. Schalk... . ............... 169,784 
Harrow. W. Frank....... .................. .... 169.798 
Harrow wbeel. T. A. Cole ............... ...... ... 169.623 
Harve.ter. W. N. Whiteley ................ ......... 169.874 
Harve.ter knIfe head, G. W. Harrl.on ............ 169.696 
Hat bodl ..... <retchlng. J. E. Well •........ ....••. 169.663 
Hatchet. shingling. H. K. W. Perry ............... 169.836 
Hor.e power. endlc •• chain, S. W. Davis ......... 169.780 
Hor.e •• feed bag for. A. Nye. Jr .... ... ........... 169.726 
Ro.e. waterproof. S. W. Baker . ................... 169.760 

Hydrant. Stacy'" Lewl •........... ...............•. 169.738 
Ink.tand. H. Schirmer ....... .... .................. 169.7S/j 
KUn. brick. Evan. & Kemper ............ ..... ... 169.684 
Lamp trImmer. H. L. De Zeng .......... . .. .... 169.78.� 
Letter 1I1e. pel'manent. J. F. Ad 'ma .... .. ...... 169.665 
LIfe pre.erver. H. G. Dayton .... .................. 169.731 
Llquld mea.ure. C. G. Morgan ..... .... ........ ... 169.6.�2 
Lock.door. D. F. Austin ..... ..... . . .. .. .... ..... 169.611 
Loom .huttle. R. W. Porter ...... .. . . . ............ 169.887 
Loom temple, S. S. Walker .. . .... .. ... ........... 169.749 
LubrIcator. I. W. Hoagland . . ........ . ..... . .. 169.809 
Mangle, A. B. Barnard . . ....... . . . . ............. ... 169.76� 
Matches, makIng. P. Wallace ....... .............. 169.867 
Me88ure. liquId. C. G. Morgan. . . ....... . . . . . ... ..  169.652 
Meat. preserving. F. H. L. C. Sacc ................ 169.849 
MechanIcal movement. J. Hugbes .... . ....... 169.704 
Meter.lIuld, B. Huber ...................... ......... 169.708 
Mill. homIny. B. Harvey ........ ... .......... '" 169.698 
Mill .plndle. Root'" Robinson ...... .............. 169,841 
MIII.tone .ta1l. G. T. Smltb .... .. ... .......... . .. 169.858 
Monument. J. N. & T. Walll •...................... 169.751 
Mowing machine, J. Ashcraft ........... .. ..... 169.669 
NaU. pIcture, T. C. RIchards ..... . ............... 169.780 
Nail. plcture,J. P. Stockton. Jr ............. . . .•. 169.739 
Nut lock. R. Long .. ........................... .. 169.847 
Oil tank. W. C. Strickler (r) ............ .. ....... 6.736 
Paddle wbeel, featberlng, P. Gregerson. ......... 169.690 
Panel ral.lng machlne. F. D. Green ............... 169.80'1 
Paper tube machIne. W.H. Brock ... ............•. 169.620 
Pa.perveBBel •• makIng. W. H. Brock ... ........... 169.619 
Pawl and ratchet. G. D Hamblin.... .......... . 169.804 
PeggIng wIre, etc .• T. T .Pro •• er ... ........... .•. 169.831' 
PerfumIng and dl.lnfectlng. C. L. C. Battmann .. 169.671 
Pbotographlc plate holder. F. A. '" W. S. Howson 169.702 
Plano attachment. A. D. B. WOI1l .... .. . ....•.•.•. 169.877 
PUe. box. E. G. Scovil ............ ... ....... ....... 169.850 
PIpe. R. M. C. Broa. . ........................... 169.674 
PIpe elbows. making. A. Syver.on ............. .••. 169.863 
PIpe joInt. cold packed. A. N. Rankin .... , .... 169.659 
PIpe •• enamel for tobacco. F. G. MerrIam ....... 169.827 
Plaiting machIne. E. L. Howard ........... ........ 169.642 
Planter and drlll •• eed. W. C. Walker ............. 169.750 
Planter. corn, J. G. Mole ........................... 169,721 
Planter. pilot wheel corn. J. Campbell ........... 169.621 
Planter,seed. W. Nevin •........... ......... ..... 169.725 
Plow. I. Freeman ..... .... ......... ......... ....... 169.799 
Plow. W. H. McCune ..............................• 169.716 
Pot. cotree. S. Crowell.. .................. . .... 169.626 
Pres., clay. J. Watson ............ ................. 169'.871 
Pre ••• cotton. L. S. Pearce ......... ... .... . . .... 169.763 
Pre ••• rotary perfecting, J. L. Firm ..... 169.795, 166.796 
Printers' leads. etc ., mitering, H. W. Henley ... 169.638 
PropulsIon, screw.J. E. WUson ................... 169.754 
Pump handle link. C. Adams ....................... 169.755 
Punching feed devl�e. F. DemIng ................. 169.784 
Rail joInt, G. A. Mead ... .......................... 169.717 
Railroad. elevated. A. E. LozIer ... ........... 169.819 
Railroad .wltch, J. L. Arms .......•............ 169.61C. 
RaUroad time .Ignal. J. A. Talpey. . .... ....... 169.741 
RaUroad track scales. T. FaIrbanks ............ . . 169.630 
Rake. bor.e bay, W. H. Ryer .................. 169.Td3 
Rake. bor.e bay. D. P. Sbarp ...................... 169.853 
Refrigerator. M. Shaw ......... ... .................. 169.854 
Register. Gre.beck aDd Milllendor1l ....... . ... . .. 169.691 
Roiling blank. for pole caps. W. J. Lewis ....... . 169,646 
Rower. check.J. Thomp.on ........................ 169.865 
Saddle clip •. dIe for forging. W. S. Ward ......... 169.869 
Safe. kItchen. J. B. Harrison ...................... 169.697 
Sash pulley. W H. BIcknell .........•. ............ 169.766 

CIgar box. C. S. B!own ............ .......... . .. . 169.769 Sawmill dog, H. D. Dann (r)............ ........ 6,738 

Cigar machine. Donath'" Ja.per ................... 169.786 
CIgar mold. J. D. Culp . .. .  .......... . ........... 169.778 
Clocks. globe attachment to. H. Flcl< .......... ... 169.837 
Cloth·napplng machine. 1.1. Thackrah ........... .. 169.742 
Clothes wringer. M. A. Jobnson ...•................ 169.643 
Clutcb. frIction. T. E. Barrow .....•.. ............ 169.614 
Coal breaker roller, W. Mun.on .. .................. 169.654 
Cock. antI· freezing. S. T. Harper ......... . .... . .. .  169.694 

Screw. wood. A. CummIngs (r) 6.'729, 6.730 
Seat. school. S. L. Melhorn.... . ............... 169.826 
Sewing machine. G. L. Du Laney ............... ... 169.682 
SewIng machIne. Wormald and Dob.on ..... ...... 169.881 
Sewing machine guIde. W. A. �prlnger ..•........ 169.860 
Sewlmr machine tucker, G. L. Ou Laney ....•••.. 169.629 
Shafting bearIng. uprlgbt. J. H. Teahl. .......... 169,861 
Shear., barbero·. S. Nlchel.on . . .......... ........ 169.%':1 
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